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L— ALIPHATIC. 

Preparation  of  derivatives  of  ^-butylene.  V.  S.  Batalin  and 
P.  G.  Ugniumov  (Sintet.  Kautschuk,  1936,  No.  6,  8 — 16;  cf.  A., 
1936,  62). — Direct  chlorination  of  i/r-butylene  at  —10°  yields 
(CHMeCl),.  Cl-[CHMe]2-OH  and  NaOH  afford  ^butylene  oxide, 
whence  (CHMe'OH),,  COMeEt,  mono-,  di-,  and  tri-butanolamines 
were  obtained.  Ch.  Abs.  (c) 

Preparation  of  alkyl  halides. — See  B„  1942,  II,  355. 

Manufacture  of  methyl  bromide. — See  B.,  1942,  II,  354. 

Preparation  of  ethyl  chloride. — See  B.,  1942,  II,  354. 

Mechanism  of  additions  to  double  bonds.  XIV.  Nature  of  the 
activated  complex  in  bimolecular  diene  syntheses. — See  A.,  1943, 
I,  19. 

Raman  effect  and  problems  of  constitution.  XVm.  Hexachloro- 
butadiene  and  octachloror ic/opentene. — See  A.,  1942,  I,  387. 

Production  of  additive  products  of  acetylene  and  alcohols. — See 
B.,  1942,  II,  357. 

Acidic  and  basic  catalysis  in  urethane  formation. — See  A.,  1943, 

I,  20. 

Anhydrides  of  mannitol.  S.  Muller  ( Magyar  Biol.  Kutatd  Intlzet 
Munkai,  1935 — 6,  8,  405 — 413). — Mannitol  dibenzoate  tri  ^-toluene 
sulphonate  can  be  disproportionated  into  mannitol  dibenzoate  tetra- 
/>-toluenesulphonate  and  anhydromannitol  dibenzoate  di-/>-toluene- 
sulphonate,  which  is  stable  to  alkali.  The  varying  stability  of 
compounds  of  the  group  is  explained  by  at.  models. 

Ch.  Abs.  (e) 

Stabilisation  of  ethers. — See  B.,  1942,  II,  357. 

Production  of  ethylene  glycol  monoethyl  ether. — See  B.,  1942, 

II,  353. 

Synthesis  of  dimethyl  ethers  of  the  two  enantiomorphic  a-butyrins 
and  their  hydrolysis  by  lipases.  E.  Baer  and  H.  O.  L.  Fischer  (J. 
Biol.  Ckem.,  1942,  145,  61 — 68). — Serum-lipase  of  rats  and  guinea- 
pigs  and  liver-lipase  of  rabbits  hydrolyse  the  Me2  ethers  of  d(+)- 
(I)  and  1(— )-  (II)  -a-butyrylglycerol  with  a  considerable  difference 
in  velocity.  Trusopropylidenemannitol  is  hydrolysed  to  yS-iso- 
propylidene- ,  m.p.  85 — 86-5°,  [a]D  —29-6°  in  HaO,  which  with 
AgjO  and  Mel  yields  afic£-tetramethyl-yS-isopropylidene-,  m.p.  132 — 
134°,  [a]|?  —39  0°  in  H20,  and  thence  a/5e 1,-tetra methyl-,  b.p.  152 — 
157°/9 — 10  mm.,  [a]n  +13-2°  in  H20,  -\-mannitol.  This  is  trans¬ 
formed  by  Pb(OAc)4  in  C8H8  at  room  temp,  into  dimethyl-X-glyeer- 
aldehyde,  b  p.  37 — 42°/8 — 10  mm.,  immediately  reduced  (H2— Raney 
Ni  in  EtOAc  saturated  with  H20)  to  \-ap-dimethylglycerol,  b  p.  65 — 
66°/7  mm.,  [a]D  +4-8°  in  substance,  —6-7°  in  H20,  which  with 
Pr“COCl  in  quinoline  at  room  temp,  affords  (I),  b.p.  94-5 — 95-5°/ 
8  mm,  [a]D  +5-9°.  Similarly  obtained  are  dimethyl-d-glyceraldehyde, 
b.p.  38  5 — 39  0°/8  mm.,  [a]n  +98  0°  in  C8H8,  d-ap-dimethyl- 
glycerol,  b.p.  67-2— 67-4°/8  mm..  [a]D  -4-75°  in  substance,  +6  8° 
in  HjO,  and  (II),  b.p.  93-5— 94°/8  mm.,  [a]D  -6-0°.  H.  W. 

Manufacture  of  crystalline  glycollic  acid. — See  B.,  1942,  II,  357. 

Photosensitised  oxidation  of  ethylenic  double  bonds. — See  A., 

1943,  I,  22. 

Preparation  of  maleic  acid. — See  B.,  1942,  II,  357. 

Production  of  succinic  acid. — See  B.,  1942,  II,  358. 

Chain  photolysis  of  acetaldehyde  in  intermittent  light, — See  A., 
1943,  I,  22. 

3  :  2  Compound,  m.p.  146—148%  of  propaldehyde  with  acetaldehyde. 
—See  A.,  1942,  III,  901. 

Hydration  of  unsaturated  compounds.  XI.  Acraldehyde  and 
acrylic  acid. — See  A.,  1943,  I,  20. 

Manufacture  of  keten. — See  B.,  1942,  II,  358. 

Counting  of  free  alkyl  radicals.  Application  to  the  photolysis  of 
acetone.— See  A.,  1943,  I,  22.  y 

Production  of  methyl  vinyl  ketone. — See  B.,  1942,  II,  388. 
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Production  of  A“y-hexadien-E-one. — See  B.,  1942,  II,  358. 

Formaldehyde  urea  condensation  products.  IV.  Methylolureas. 
V.  The  methylene  linkage.  H.  Kadowaki  (Rep.  Imp.  Ind.  Res. 
Inst..  Osaka.  1933,  14,  No.  6,  1—82;  1934,  14,  No.  11,  1—87;  cf. 
A.,  1936,  868).— IV.  The  prep,  of  NH2-CONH-CH2-OH  (I)  [which 
is  converted  by  aq.  NH,  into  CO(NH2)2  and  (CH2)8N4]  and 
CO(NH-CH2-OH)2  from  CO(NH2)2  and  CH20  in  aq.  solution  is 
described. 

V.  The  following  ethers  are  described  :  of  (I),  Me,  m.p.  91°,  Et,  m.p. 
111°;  of  dihydroxymethylcarbamide,  Me2,  m.p.  101°,  Et2,  m.p. 
124°,  Pr2,  m.p.  95°,  Bu2,  m.p.  84°,  ( CH2Ph)2 ,  m.p.  112°,  and  the  Et2 
thioether,  m.p.  108-5°;  of  methylenedihydroxymethylcarbamide. 
Me 2,  m.p.  240°,  Et2;  of  dimethyltrimethylenetetracarbamide, 
Me2.  The  last  is  hydrolysed  to  mono-  and  di-(hydroxymetkyl)- 
trimethylenetetracarbamide.  Peroxides  of  (I),  m.p.  153°  (decomp.), 
and  hydroxymethylcarbamide  and  a  related  compound,  hexahydr- 
oxymethyltricarbamide,  m.p.  170°  (decomp.),  are  described  and  the 
classification  of  the  group  as  acetals  is  proposed.  Ch.  Abs.  ( c ) 

Manufacture  of  diamides  of  unsaturated  carboxylic  acids. — See 

B„  1942,  II,  359. 

Halogenation  of  unsaturated  compounds  in  the  allyl  position. 

K,  Ziegler,  A.  Spath,  E.  Schaaf,  W.  Schumann,  and  E.  Winkelmann 
(Annalen,  1942,  551,  80 — 119). — (CH2-CO)2NBr  (I)  is  very  suitable 
for  the  conversion  of  •CH2-CH!CH-  into  •CHBr-CHICH.  o- 
C8H4(CO)2NBr  and  a  large  excess  of  boiling  eycfohexene  (II)  give 
50%  of  l-bromo-A2-eyc/ohexene  (III)  and  20%  of  phlhal-2-bromo- 
cyc\o  he^ylimide,  m.p.  132 — 133°.  The  reaction  is  greatly  retarded 
when  CC14  is  used  as  diluent.  o-C8H4(CO)2NCl  and  (II)  scarcely 
react  in  boiling  CC14  or  C,H8 ;  at  140°  1-chloro- A2-cyc/ohexene  (IV) 
results  in  12-3%  yield  but  the  chief  product  consists  of  more  highly 
chlorinated  substances  with  a  little  additive  compound.  Halogen- 
ated  sulphon-amides  and  -imides  are  unsuitable.  Dichloramine  T 
immediately  loses  half  its  active  halogen  in  contact  with  (II)  and 
the  remainder  reacts  slowly  in  boiling  solution,  giving  little  p- 
CsH4Me-S02-NH2  and  (IV)  but  mainly  a  non-cryst.  oil.  N -Ckloro- 
H-benzoyl-p-toluenesulphonamide,  m.p.  59 — 63°,  obtained  by  the 
action  of  Ca(OCl)2  on  p-CaH4Me-S02-NHBz  in  CC14-H20  at  0°  and 
(ID  give  essentially  resins.  Similar  results  are  obtained  with 
di-p- toluene suplhonchloroimide,  m.p.  100 — 102°,  obtained  by  the 
chlorination  of  di-£-toluenesulphonimide,  m.p.  168-5°,  derived  from 
£-C#H4-S02-NHNa  and  £-C8H4Me-S02Cl  in  o-C8H4C12  at  200°. 
iV-Chlorosaccharin  gives  (IV)  in  28-3%  yield,  saccharin,  and  N-2- 
chlorocycXohexylsaccharin,  m.p.  169°.  In  the  presence  of  COMe2 
the  main  product  is  cyc/ohexene  chlorohydrin.  N -Bromosaccharin, 
from  Ag  saccharin  and  Br  in  CC14,  affords  H-2-bromocyclohexyl- 
saccharin,  m.p.  128°,  but  (III)  could  not  be  isolated.  CClj-CO-NHCl 
and  (II)  in  boiling  CC14  slowly  give  (IV)  in  14-3%  yield  and  trichloro- 
acet-2-chlorocyc\ohexylamide,  m.p.  84°.  jV-Chloroacy  lan  il  ides  are 
very  useful  provided  that  they  are  not  readily  isomerised  to  nuclear- 
substituted  products.  2:4:  l-CaH3Cl2-NAcC],  2:4:  1-C8H3C12-NBzC1, 
2:4:  l-C,H2ClBr-NAcCl,  2:4:  l-C8H2ClBr-NBzCl,  4  :  1- 
C9H4C1-NAcC1,  and  4  :  1-N02-C8H4-NAcC1  (V)  give  —70—90%  of 
(IV)  and  —90%  of  halogen-free  acylanilide.  The  change  does  not 
appear  to  be  influenced  by  steric  hindrance  but  to  be  subject  to 
polarisation  effects.  Steric  influences  do  not  appear  to  control 
addition.  Certain  chloroacylanilides  such  as  (V)  appear  particu¬ 
larly  prone  to  di-substitution.  2  :  4-C8H3Cl2-NCl-S02-C8H4Me  loses 
its  active  H  fairly  readily  but  gives  >50%  substitution.  To  work 
economically  it  is  necessary  to  carry  out  series  experiments  in 
which  the  non-chlorinated  excess  of  substrate  is  removed  and 
worked  up  again.  Diethylbarbituric  acid  is  transformed  by  Ca(OCl)2 
in  AcOH  into  the  NN'-C/a-derivative,  m.p.  127-5°,  which  gives 
28-3%  of  (IV)  from  (II).  iVjV',V"-Trichlorocyanuric  acid  and  (II) 
in  boiling  CC14  give  cyanuric  acid,  (IV)  in  29-2%  yield,  and  a  non¬ 
volatile,  resinous  residue.  The  use  of  NHBzCl,  NHAcCl,  01C8H41NC1, 
and  (-CO-NClMe)2  is  described.  Bromination  by  (I)  is  usually 
effected  in  boiling  CC14  (3 — 4  times  the  vol.  of  olefine).  Simple 
olefines  of  not  too  small  mol.  wt.  are  brominated  within  15 — 60 
min.,  if  they  contain  at  least  1  CH2  vicinal  to  the  double  linking. 
With  equiv.  amounts  the  yields  are  50 — 60%  and  attain  80%  in 
presence  of  a  (recoverable)  excess  of  olefine.  The  products  are 
homologues  of  allyl  bromide  and  in  suitable  cases  are  homogeneous. 
The  no.  of  possibilities  is  limited  by  the  fact  that  CH2  reacts  with 
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(I)  almost  invariably  more  rapidly  than  Me,  The  following  are 
thus  obtained  :  monobromides  from  (II),  CMe2XHMe,  b.p.  34 — 
40°/15  mm.,  fj-methyl-AP -hexene ,  b  p.  54°/12  mm. ;  A^-octene,  b.p. 
69°/ 1 1  mm.,  diisobutylene,  b.p.  53°/ll  mm.,' A s-nonene,  b.p.  99 — 
112°/1  mm.,  dodecene,  b.p.  87°/0-3  mm.,  and  pinene,  b.p.  101 — 
109712  mm.;  CHPhXH-CH2Br,  b.p.  84—8570-8  mm.,  from 
CHPhXHMe ;  yy-diphenylallyl  bromide,  b.p.  96 — 98°/0-5  mm.,  from 
CPhaXHMe;  y-bromo-aa-diphenyl-Aa-butene,  m.p.  82°,  from 
CPh2XHEt  (from  MgPhBr  and  Pr“C02Et).  All  the  Br-compounds 
give  a  spontaneous,  vigorous  reaction  when  mixed  with  the  double 
vol.  of  cycfohexylamine ;  the  change  is  typical  of  allyl  bromides 
and  is  never  observed  with  simple  saturated  Br-compounds  or  with 
homologous  vinyl  bromides.  Substitution  at  the  CX  linking  can 
occur  only  to  a  very  limited  extent  and  is  not  generally  observed 
since  Br  is  quantitatively  yielded  to  boiling  AgNOa-EtOH  The 
allyl  bromides  are  usually  readily  converted  into  diolefines  by  boil¬ 
ing  quinoline  or  collidine,  thus  further  confirming  the  allyl  position 
of  Br.  The  products  contain  ~93%  of  conjugated  diene  but  their 
constitution  is  not  invariably  well  defined.  A1 :  3-zyz/oHexadiene 
(VI).  ^-methyl- A^-hexadiene,  b.p.  1077760  mm..  A®*-  (or  A s^-)nona- 
diene,  b.p.  85 — 88°/100  mm.,  and  ( ?)  A ay-dodecadiene  (VII),  b.p. 
101713  mm.,  m.p.  —52°,  are  thus  obtained.  (VI)  and  (VII)  are 
highly  resistant  to  (I) ;  in  course  of  time  active  halogen  disappears 
and  (CHa-CO)aNH  is  formed  but  Brrdienes  could  not  be  isolated 
in  appreciable  amount.  CH2  in  alliance  with  an  open  conjugated 
system  is  much  less  reactive  than  when  vicinal  to  a  single  unsatur¬ 
ated  linking;  diolefines  are  not  polymerised  in  contact  with  (I). 
Diolefines  with  isolated  double  linking  behave  normally  towards 
(I) ;  thus  )3i-dimethyl-A08-dccadiene,  b.p.  88°/12  mm.  [from  fji-di- 
methyldecane-fh-diol,  m.p.  74°  ( hydrate ,  m.p.  53°),  through  f}-chloro- 
fii-dimethyldecan-i-ol ,  m.p.  66°,  to  fii- dichloro- fit- dimethyldecane,  m.p. 
26°,  which  is  dehalogenated  by  boding  quinoline],  affords  a  dibromide 
which  could  not  be  converted  satisfactorily  into  the  corresponding 
tetraene.  Polybromination  of  mono-olefines  can  be  achieved  by 
using  a  larger  proportion  of  (I)  or  preferably  by  the  action  of  (I) 
on  the  purified  Brj-derivative.  1  :  4-Dibromo-A3-cyc/ohexene,  m.p. 
108°,  and  ( ?)  a8-dibromo-A0-dodecene,  b.p.  86°/0-0002  mm.,  are 
thus  obtained ;  the  last  compound  is  transformed  by  quinoline  into 
a  dodecatriene,  b.p.  100 — 108°/10  mm,,  m.p.  —34°,  hydrogenated 
(Pd-BaSOj)  to  dodecane,  m.p  —12°.  Bromination  of  (II)  in  CC1, 
containing  dry  BzOH  gives  little  (III)  but  the  presence  of  COa  H 
appears  sometimes  immaterial.  Acid  anhydrides  are  permissible 
and  ether  groups  are  not  essentially  harmful  particularly  if  reaction 
with  highly  active  CH2  is  accomplished  in  EtaO.  cycfoHexenyl  Et 
ether  behaves  obscurely  since  Br  enters  in  part  in  place  of  H  neigh¬ 
bouring  to  OEt.  cyclol  I exenyl  acetate  readily  affords  4-bromocyclo- 
hexenyl  acetate,  b.p.  116 — 118°/12  mm.  Cholesterol  is  very  rapidly 
substituted.  Et  undecenoate  gives  an  unidentified  Brj-derivative. 
b.p.  120 — 12670-8  mm.,  in  46-4%  yield.  Et  oleate  yields  a  reactive 
Zb  L-com pound  which  could  not  be  distilled  or  smoothly  transformed 
into  a  diene  ester.  CHMeXH'COjMe  reacts  slowly  under  standard 
conditions,  more  rapidly  with  excess  of  the  boiling  ester,  to  yield 
Me  y-bromocrotonate ,  b.p.  83 — 85°/13  mm.,  hydrolysed  to  the  acid, 
m.p  73-5°,  which  with  an  excess  of  alkali  gives  0(CH2-CHXH-C02H)2 
m.p.  195°.  CMe2XH-C02Me  is  much  more  easily  transformed  into 
Me  y-bromo- fi-methylcrotonate ,  b.p.  84 — 89°/12  mm.  CHMeXH-CHO 
gives  black  decomp,  products  but  its  acetal  appears  to  be 
brominated.  H.  W. 


a-Bromopropionylmethionine,  m.p. 

A„  1942,  III,  906. 


111-5—112-5°  (com.).—  See 


(A)  Polymerisation  of  acrylonitrile  and  polyacrylonitrile.  (B)  Poly¬ 
merisation  of  methacrylonitrile  and  polymethylacrylonitrile.  W. 

Kern  and  H.  Fernow  (J.  pr.  Chem.,  1942,  [ii],  160,  281 — 295,  296 — 
314). — (a)  Catalytic  polymerisation  of  CH2!CH-CN  with  1  %  of 
BzaOa  is  examined,  and  the  reaction  mechanism  is  discussed.  Under 
certain  conditions  of  temp,  and  [BzaOa],  there  is  some  loss  of  HCN 
and  formation  of  C5H5N.  Polyacrylonitrile  (I),  decomp.  ~350° 
(99%  CjHjN  -j-  1%  BzaOa),  and  40%  aq.  NaOH  afford  polyacrylic 
acid.  Polymerisation  of  a  mixture  of  CHaXH-OAc,  CHPhXHa, 
and  CH2XMe-COaMe  is  effected  in  presence  of  5%  of  HaO-free 
HCN  and  1%  of  BzaOa  at  50°  for  120  hr. 

(b)  CH2!CMe-CN  is  polymerised  in  presence  of  1 — 5%  of  BzaOa  at 
60“  (cf.  A.,  1936,  1238).  The  physical  properties  of  polymethyl¬ 
acrylonitrile  (II),  decomp.  ~200°  (softens  at  115°),  are  given; 
warm  40%  aq.  NaOH  converts  it  into  polymethylacrylic  acid. 
Although  no  pure  product  is  obtained  by  thermal  decomp,  of  (I), 
(II)  at  250°  affords  CHaXMe-CN.  A.  T.  P. 

Absorption  spectra  and  X-ray  examination  of  isomeric  glucono- 
nitriles. — See  A.,  1942,  I,  386. 

II.— SUGARS  AND  GLUCOSIDES. 

Effect  of  temperature  on  the  validity  of  Hudson’s  rules  of  iso¬ 
rotation. — See  A.,  1942,  I,  388. 


So-called  “ 
276;  cf.  A., 


rsosucrose. 
1935,  69; 


’  A.  Georg  (Annalen,  1942,  551,  272 — 
Irvine  et  al.,  ibid.,  1226). — In  reply  to 


Schlubach  et  al.  (A„  1942,  II,  279)  the  author  maintains  the  cor¬ 
rectness  of  his  hypothesis  that  isosucrose  (I)  is  /9-d-glucopyranosido- 
n-d-fructofuranoside  and  not  an  fsoturanose.  Account  is  thereby  i 
rendered  of  the  products  of  hydrolysis,  the  ease  of  hydrolysis,  and 
the  stability  towards  Weidenhagen’s  invertase.  Reasons  are  ad-  j| 
vanced  for  considering  the  reducing  power  of  (I)  to  differ  from  | 
that  of  "  normal  "  reducing  dissacharides.  H.  W. 

Synthesis  of  3-^-d-gIucosidoprotocatechualdehyde  and  its  enzymic  ’ 
fission.  B.  Helferich  and  P.  Papalambrou  ( Annalen ,  1942,  551, 
242— 248).— 3  :  4  :  l-(OAc)C,H3(OH)-CHO  and  MeSOaCl  in  CSH5N  j 
at  0°  yield  4-methanesulphonyl-3-acetylprotocatechualdehyde,  m.p.  97°,  j 
converted  by  short  warming  with  C5H5N  and  n-HCI  into  4-methane-  I 
snlphonylprotocatechualdekyde  (I),  m.p  127°  (p-nitrophenylhydrazone, |1 
m.p.  235°),  methylated  to  methanesulphonylvanillin,  m.p.  89°,  also  f 
obtained  directly  from  vanillin  and  MeSOaCl.  (I)  is  transformed?* 
by  acetobromoglucose  and  N-NaOH  in  COMea  into  4-methane  T 
sulphonyl-3-fl-d-glucosidoprotocatechualdehyde  tetra-acetate,  m.p.  172°,1 
[a] |f  —58°  in  CHC13  ( Z-methanesulphonyl-4-fS-&-glucosidoprotocatechu-\ 
aldehyde  tetra-acetate  has  m.p.  125°,  [a]?,2  —40-7°  in  CHC13).  This” 
is  transformed  by  controlled  alkaline  hydrolysis  followed  by  acetyl¬ 
ation  (AcaO  in  C5H6N  at  room  temp.)  into  3-/3-d -glucosidoprotocate- 
chualdehyde  penta-acetate ,  m.p.  134 — 135-5°,  [o]Jf  —21-4°  in  CHC13 
(the  isomeric  penta-acetate  has  m.p.  120-5°,  [a]!,1  —28-8°  in  CIIC13), 
which  is  hydrolysed  to  3-fl-d-glucosidoprotocatechualdehyde,  softens 
at  125°,  m.p.  142 — 145°,  [a]„  — 103°  in  acetate  buffer  (p-nitrophenyl- 
hydrazone,  m.p.  235°).  This  is  less  readily  hydrolysed  than  the 
isomeric  4-compound  by  emulsin  of  sweet  almonds.  H.  W. 

Crystalline  cardiac  glucoside  from  Adonis  vernalis.  H.  Rosen- 
mund  and  T.  Reichstein  ( Pharm .  Acta  Helv.,  1942,  17,  176 — 184). — 
From  45  g.  of  the,  commercial  drug  prep.  "  Adovern  "  there  was 
obtained  18  g.  of  a  HaO-sol.  resin.  From  this  was  obtained  6-1  g. 
ot  fraction  B  by  partition  with  CHCl3-96%  EtOH,  whilst  the 
neutral  aq.  fraction  contained  11-5  g.  of  fraction  C.  Acetylation 
of  B  (C5H5N-AcaO)  and  chromatography  of  the  crude  product 
yielded  an  acetate  of  the  active  cardiac  glucoside,  m.p.  146 — 148°, 
[a]U  —  56-5°±2°  in  CHC13  [free  glucoside,  m.p.  263—265°  (decomp.), 

[a] n8  —27°  in  MeOH],  and  an  acetate,  m.p.  237 — 238°  (decomp.), 
[a[§  +30-4°  ±3°  in  CHC13,  hydrolysed  to  a  substance,  m.p.  238 — 240° 
(decomp.),  [a]]?  +53^2°  in  EtOH,  the  lower  biological  activity  of 
which  corresponded  more  with  that  of  a  genin.  Chromatography  of 
the  crude  product  of  acetylation  of  C  yielded  acetate  1,  m.p.  122 — - 
124°,  acetate  2,  m.p.  59 — 60°,  [a]^  +147°±3°  in  COMe2,  from  which 
a  cryst.  compound  could  not  be  isolated  by  hydrolysis  with  Ba(OH)a- 
MeOH,  and  an  amorphous  fraction  from  which  adonitol,  m.p. 
102 — 104°,  was  isolated  after  hydrolysis  with  KHCOs  in  aq.  MeOH. 

P.  G.  M. 

Composition  of  the  eriodictyol  glycoside.  A.  Mager  (Z.  physiol. 
Chem.,  1942,  274,  109 — 115;. — The  eriodictyol  glycoside,  m.p.  184— 
186°  (much  decomp.),  [a]|f  —51-53°  in  C5H5N,  is  isolated  from 
citrin  by  chromatography  over  AlaOa.  It  is  hydrolysed  by  1% 
H2S04  to  eriodictyol,  m.p.  258 — 260°  (decomp.),  and  rhamnose, 
identified  as  the  phenylosazone,  m.p.  186—187°  (decomp.). 

H.  W. 

Hemicelluloses  and  pectic  material  from  cottonwood. — See  A., 

1942,  HI,  950. 

III.— HOMOCYCLIC. 

Chlorination  of  benzene. — See  B.,  1942,  II,  359. 

Binary  systems  composed  of  titanium  tetrachloride  and  nitro¬ 
compounds.  N.  A.  Pushin,  L.  Nikolid,  A.  Radojdin,  and  T.  Uoro- 
ponova  ( Annalen ,  1942,  551,  259 — 271). — The  m.p.  diagrams  show 
that  TiCl4  forms  well-defined  equimol.  compounds  with  PhNOa, 
in-  and  />-C,,H4Cl-N02,  m-C6H4Br-NOa,  0-,  m-.  and  £-CBH4Me-NOa, 
and  1:2:  4-C3lI3Me(N02)2  with  respective  crystallisation  temp.  75°, 
61°,  54-5°.  72°.  62-5°.  75°,  72-3°,  and  64°.  TiCl4  and  «i-C,H1(NOa)1 
give  a  1  :  1  and  probably  a  2  :  1  compound ;  with  1:3:  5-C5H3Me(N02)2 
the  corresponding  1  :  1  and  2  :  1  substances  crystallise  at  43°  and 
46°,  respectively.  TiCl4  and  1:2:4;  6-C,H2Me(NOa)3  do  not  form 
a  compound  and  do  not  always  mix  completely  in  the  liquid  phase. 

H.  W.  j 

Mechanism  of  the  thermal  polymerisation  of  styrene. — See  A., 

1943,  I,  19. 

Occurrence  of  free  radicals  in  chemical  reactions.  X.  Aromatic 
diacyl  peroxides  and  triphenylmethyl.  H.  Wieland  and  A.  Meyer 
(Annalen,  1942,  551,  249 — 258;  cf.  A.,  1937,  II,  498). — Evidence  is 
adduced  in  favour  of  the  view  that  the  fourth  Ph  of  CPh,  obtained 
in  small  proportion  by  the  interaction  if  BzaOa  and  CPh3  in  C,H, 
is  derived  from  the  solvent.  Gradual  introduction  of  4N-NaOH 
into  the  solution  obtained  by  addition  of  ^-C.HjMe-COCl  in  COMea  to 
a  mixture  of  30%  HaOa  and  COMea  gives  di-p-lolyl  peroxide  (I), 
m.p.  143—144°  (much  decomp.),  which  with  CPh3  in  PhMe  affords 
CPh3  p-toluate,  m.p.  187 — 189“  (obtained  also  from  />-C,H4Me-COaAg 
and  CPhjCl) ,  and  triphenyl-p-tolylmethane  (II),  m.p.  163°.  (I)  and 

CPh3  in  PhCl  yield  chlorotetraphenylmethane,  m.p,  194°,  and  in 
MeOBz  give  Me  tetraphenylmethane-p-carboxylate,  m.p.  135°.  (II) 
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is  oxidised  by  SeO,  at  220s  and  then  at  320°  to  tetraphenylmethane- 
^carooxylic  acid,  m.p.  214°,  decarboxylated  to  CPh„  m.p.  274— 
f7, (pOMe-C.H^O,  and  CPh3  in  C.H,  afford  CPh„  with 
and  CPh3’OH  which  result  from  the  ready 
(Hydrolysis  of  CPh3  anisate,  m.p.  164°.  (p-C,H,Me)202  and 

,H,Me-p)j  in  PhMe  afford  tetra.--p-tolylmelha.ne,  m.p.  130°.  cyclo- 
■yltriphenylmethane,  m.p.  143 — 145°,  is  derived  from  Bz202  and 
JCPhj  in  cyclohexane.  H.  w. 

Tri-o-tolylmethane .  P.  D.  Bartlett  and  J.  E,  Jones  (/.  Amer. 
Chew .  Soc.,  1942,  04.  1837 — 1842). — Tri-o-tolylmethane  (I),  m.p. 
1*30  5 — 131-5°  after  sintering  at  —126°,  differs  from  its  homologues 
in  giving  with  CPhMe2K  in  Et20-N2  at  room  temp,  in  absence  of 
(light  an  insol.  K2  salt,  CH(C<H1-CH2K-o)3,  converted  by  C02  into 
W-  (o-carboxymethylphenyl)  methane  (II)  (98-3%),  m.p.  265 — 295° 
(decomp. ;  block;  gradual  heating),  <310°  (later  decomp. ;  block; 
immediate),  and  PhPr@  (86%).  The  structure  of  (II)  is  proved  by 
formation  of  a  Et3  ester,  m.p.  196  5 — 197-5°,  by  HCl-EtOH  and  by 
stability  in  cone.  H2SO,  at  100°.  Homologues  form  salts,  CAr3K, 
jjbut  CHPh(CaH,Me-o)2  fill)  is  intermediate,  giving  with  0059n- 
jCPhMe2K  and  later  C02  86%  of  phenyldi-o-tolylacetic,  m.p.  184 — 
,185°  (in  H2SO,  at  100°  gives  CO),  and  8-6%  of  phenyl-o-tolyl-o-carb- 
|  oxymethylphenylacetic  acid  (IV),  m.p.  265 — 257°  (decomp.)  (Me, 
»  ester,  m.p.  105 — 106°,  prepared  by  MeOH-HCl;  gives  no  CO  in 
H2S04) ;  0-107n-(III)  and  0083N-CPhMe2K  give  39%  of  (IV). 
Explanations  of  the  differences  by  means  of  damped  resonance 
and  stenc  hindrance  are  discussed.  Di-o-tolylphthalide  [prep,  from 
o-C,H,(CO)20  and  o-C,H,Me-MgBr  in  Et20-CaHa;  61-5%  yield] 
and  H2-Cu  chromite  at  235 — 250°/2325  lb.  give  2  :  2' -dimethyltri- 
pkenylmethane-2" -carboxylic  acid  (70 — 83%),  m.p.  241 — 242°  (in  one 
experiment  in  dioxan,  51%  with  2-8%  of  a  neutral  substance,  m.p. 
145-4 — 146°),  converted  by  PCls-CaHa  and  then  XH, Ph  into  the 
anilide,  m.p.  164-0 — 164-7°.  With  PC15— PhMe  at  room  temp,  and 
later  100°  and  then  SnCl2— HCl-Et20  at  0°  this  gives  di-o-tolyl-o’- 
aldehydophenylmethane  (44%),  sinters  at  131°,  m.p.  134-5 — 135° 
[oxime,  m.p.  174-8 — 175-2°;  impure  semicarbazone,  m.p.  208-5 — 
209-5°),  which  with  NaOEt-EtOH-85%  N2H,,H20  (no  hydrazone 
isolated)  at  200 — 210°  gives  83%  of  (I).  The  m.p.  of  (I)  is  much 
depressed  by  impurities.  Interaction  of  o-C,H,Me-MgBr  with 
COPh2  in  C,H,-Et20,  decomp,  by  dil.  H2SO„,  and  heating  the 
product  with  85%  HC02H  gives  CHPh2-C,H,Me-o  (Vj  (53%),  m.p. 
81 — 83°;  use  of  EtOBz  instead  of  COPh2  gives  similarly  (III) 
(45%),  m.p.  102 — 104°.  With  CPhMe2K,  (V)  gives  98-7%  of 
0-C.H.Me-CPhj-COjH,  m.p.  228—229°  or  190—200°  (block;  de¬ 
comp.),  converted  in  cone.  H2SOt  at  50°  into  CO  and  o- 
C,H,Me-CPh2-OH  (82-5%),  m.p.  98—99°  (lit.  98°).  (p-CaH,Me)3CH, 
b.p.  232°/ll  mm.,  gives  similarly  73-5%  of  (p-C,H,Me)3C-C02H  and 
thence  (p-C,HtMe)3C-OH.  M.p.  <230°  are  corr.  R.  S.  C. 

“  Tervalent  ”  carbon.  XVI.  A  much  discussed  radical-chemical 
problem  and  its  final  solution.  K.  Ziegler  ( Annalen ,  1942,  551, 
127 — 149). — Evidence  is  adduced  from  the  literature  against 
Hiickel's  dictum  that  a  dimeride  has  never  been  certainly  obtained 
from  radicals  in  which  one  substituent  is  of  aliphatic  nature  and 
that  these  radicals  become  altered  largely  at  any  rate  in  another 
manner.  All  evidence  points  in  the  same  direction  that  substituted 
ethanes  of  this  type  exist  which  can  dissociate  spontaneously  into 
radicals.  Further  it  is  shown  that  the  rate  of  autoxidation  in 
presence  of  pyrogallol  of  many  not  exclusively  aromatic-substituted 
ethanes  [tetraphenyl-dimethyl-  (I),  -diethyl-  (II),  -dipropyl-,  -di iso- 
propyl-  (III),  -di-n-butyl-,  -ditert.  butyl- ,  -di-M-amyl-,  and  -Aicyclo- 
hexyl-ethane]  follows  exactly  the  same  laws  as  that  of  C2Ph, ; 
hence  it  must  be  assumed  that  these  compounds  behave  similarly 
to  C2Ph,  and  therefore  decompose  spntaneously  into  radicals.  The 
only  exceptional  compound  is  di-9-phenylfluorenyl.  Additional 
evidence  in  the  same  direction  is  afforded  by  the  isolation  of 
CPh2Me-02H  and  CPh2Et-02H  in  the  cryst.  condition  by  the  aut¬ 
oxidation  of  (CPhjMe),  and  (CPh2Et)2  with  02  in  presence  of 
pyrogallol.  Autoxidation  of  C2Ph,  in  presence  of  foreign  02- 
acceptors  may  be  accompanied  by  chain  reactions  in  which  CPh3 
functions  as  a  very  efficient  02-carrier.  This  phenomenon  can  be 
utilised  for  the  detection  of  very  slight  dissociation  since  it  causes 
great  multiplication  of  what,  in  absence  of  acceptor,  may  be  a 
very  small  02  absorption.  The  reaction  is  strongly  positive  with 
all  the  ethanes  described  above  and  since  these  are  employed  solely 
in  the  colourless,  cryst.  ethane  forms  their  true  radical  dissociation 
is  established.  Observation  of  the  disproportionating  decomp,  of 
(I),  (II),  and  (IIIj  shows  that  this  takes  place  with  certainty  through 
radicals  and  is  caused  by  two  radicals  in  contact  exchanging  a  H  atom 
between  one  another;  with  (I),  (II),  and  (III)  respectively  this 
takes  place  10,  100,  and  ~3500  times  more  slowly  than  radical 
formation.  Hence  with  these  ethanes  in  absence  of  02  the  dis¬ 
sociation  equilibria  must  be  established  almost  without  hindrance. 
It  is  remarkable  that  no  marked  colour  of  the  solution  is  observable 
with  these  and  similar  compounds  at  temp,  at  which  the  decomp, 
consts.  are  similar  to  those  of  C2Pha.  This  may  be  due  to  a  much 
greater  rate  of  re-association  or  to  the  feeble  colour  of  the  radicals. 
Tetracyciohexyldiphenylethane  is  obtained  as  a  colourless  cryst. 
compound  which  towards  02  and  pyrogallol  behaves  in  the  same 
manner  as  C2Ph, ;  02  is  gradually  absorbed  as  the  ethane  decom¬ 


poses  and  the  criteria  of  ’’  indirect  *'  oxidation  through  a  radical 
(change  of  the  first  order  independent  of  02  pressure)  are  fulfilled. 
The  existence  of  dicyc/ohexylphenylmethyl  H  peroxide  is  rendered 
probable  and  the  autoxidation  of  unsaturated  acceptors  (cyclo- 
hexadiene  and  styrene)  is  shown  to  be  greatly  accelerated  by  the 
ethane.  There  is  no  evidence  of  the  particularly  marked  retard¬ 
ation  of  the  association  of  d  iry  ciohex  yip  hen  yl  methyl  as  postulated 
by  Huckel.  Complete  hydrogenation  of  2  Ph  groups  of  C2Pha 
diminishes  the  rate  of  dissociation  in  the  ratio  170  :  1  whilst  com¬ 
plete  hydrogenation  of  2  additional  Ph  groups  does  not  cause  much 
further  change.  An  explanation  of  the  causes  of  radical  dissociation 
is  sought  in  a  combination  of  Hiickel’s  theory  with  the  author’s 
hypothesis  of  the  dilatation  of  the  central  linking  by  cyclohexyl. 

H.  W. 

“  Tervalent  ”  carbon.  XVII.  Kinetics  and  energetics  of  radical 
dissociations.  K.  Ziegler,  A.  Seib,  K.  Knoevenagel,  P.  Herte,  and 
F.  Andreas  (Annalen,  1942,  551,  150 — 186). — Improved  methods 
have  been  devised  for  the  measurement  of  the  rate  of  absorption  of 
02  by  solutions  of  substituted  ethanes  or  their  radicals.  An  essential 
for  the  application  of  the  method  is  an  adequate  concn.  of  pyrogallol 
and  as  great  a  dilution  of  the  ethane  as  is  possible.  The  correctness 
of  conditions  is  recognised  by  the  independence  of  the  reaction 
const,  on  the  02  pressure  and  the  strict  fulfilment  of  the  require¬ 
ments  for  a  change  of  the  first  order.  The  absorption  of  02  by 
C2Ph8  in  a  wide  variety  of  solvents  has  been  measured ;  the  consts. 
thus  obtained  agree  well  with  those  recorded  for  absorption  of  NO 
and  those  determined  with  I  in  CHCl,  (cf.  Ziegler  et  al.,  A.,  1933, 
943).  The  influence  of  solvent  on  the  const,  is  remarkably  small. 
Comparison  of  the  rates  of  dissociation  of  C2Ph6,  diphenyltetradi- 
phenylyl-  and  tetraphenyldidiphenylyl-ethane  in  CH2(C02Et)2  shows 
that  the  influence  of  the  p-Ph  group  is  not  particularly  marked. 
Decomp,  consts.  ( K ),  half  life  periods  (t),  energy  of  activation  (£), 
and  temp  -controlled  factors  (a)  are  measured  for  many  tetra- 
phenyldialkylethanes  in  PhBr  over  an  interval  of  40°.  In  these 
respects  (CPh2Me)2  is  much  more  closely  allied  to  C2Pha  than  to  its 
higher  homologues.  The  latter  containing  «-alkyl  groups  form  a 
class  by  themselves  with  characteristic  E  and  a  and  possibly  without 
a  marked  influence  of  the  length  of  the  alkyl  chain.  Those  con¬ 
taining  isoalkyl  residues  also  form  a  well-marked  group  which 
dissociate  much  less  rapidly  than  the  n-alkyl  class  due  mainly  to 
much  smaller  vals.  of  a.  Dimethyl-,  diethyl-,  di-n-propyl-,  and 
di-K-butyl-dixanthyl  have  almost  the  same  vals.  of  £  and  a  and 
form  a  well-marked  group  in  which  the  first  named  compound  does 
not  occupy  a  unique  position.  In  general,  the  authors’  results  are 
not  in  harmony  with  the  theoretical  considerations  of  Polanyi  et  al. 
(A.,  1929,  404),  the  apparent  agreement  noted  by  Salomon  (A., 
1934,  44)  being  fortuitous.  From  the  viewpoint  of  energy  of 
activation  the  di-n-alkyldixanthyls  and  (CPh2Me)2  are  equiv.,  the 
strongly  polarising  entry  of  the  2  oxido-O  atoms  into  the  aromatic 
nucleus  having  no  apparent  effect  on  the  firmness  of  the  C— C  link¬ 
ing.  Comparison  of  the  higher  tetraphenyldialkylethanes  with  the 
dixanthyls  shows  that  the  2  O  cause  a  distinct  increase  in  the 
firmness  of  the  central  linking,  sec.  Substituents  cause  a  weaken¬ 
ing  of  the  attachment  of  substituted  methyls,  shown  by  a  lowering 
of  the  activation  energy  by  ~2  kg.-cal.  The  absorption  of  02  by 
di-9-phenylfluorenyl  is  a  change  of  the  first  order  but  the  reaction 
const,  is  greatly  dependent  on  the  02  pressure ;  in  presence  of  pyro¬ 
gallol  the  rate  of  the  total  reaction  is  somewhat  diminished  but  its 
dependence  on  the  pressure  of  02  is  scarcely  affected.  This  unique 
behaviour  is  attributed  to  an  increased  tendency  towards  association. 
Diphenyltetra(diphenylyl)ethane  is  best  prepared  by  the  reduction 
by  CrCl2  of  phenyldidiphenylylcarbinol  in  COMe,  containing  HC1. 
Diphenyl-n-propylcarbinol  Me  ether,  m.p  90°,  is  converted  by  Na-K 
followed  by  (CMe2Br)2  into  tetraphenyldi-n-propylethane,  m.p.  70° 
(under  Ns).  Bu°C02Et  and  MgPhBr  yield  diphenyl-n-butylcarbinol, 
b.p.  135 — 140°/0-2  mm.,  transformed  through  the  Me  ether,  m.p. 
47°,  into  tetraphenyldi-n-butylethane,  m.p.  62 — 63°  (under  air),  68 
70°  (under  N2).  Similarly  obtained  are  diphenyl-n-amylcarbinol, 
m.p.  46 — 47°,  its  Me  ether,  m.p.  55 — 57°,  and  tetraphenyldi-n-amyl- 
ethane,  which  could  not  be  caused  to  crystallise.  Tetraphenyldiiso- 
propylethane  has  m.p.  140 — 141°  (under  X2).  Diphenyltort.  bulyl- 
carbinol  Me  ether,  b.p.  172 — 173°/13  mm.,  m.p.  45°,  is  described. 
cycloPentyldiphenylcarbinol  (I),  m.p.  44°  (lit.  112°),  obtained  from 
Me  cvr/opentanecar  boxy  late  and  MgPhBr  or  from  COPh2,  cyclo¬ 
pentyl  bromide,  and  Na,  gives  a  Me  ether,  b.p.  100  -105'/0‘U01  mm., 
and  thence  dicyclopentyltetraphenylethane,  m.p.  117 — 119  (under 
Nj),  87 — 89°  (under  air).  The  following  are  described  incidentally  ; 
cyclopentyldiphenylacetic  acid,  m.p.  161 — 162°,  from  the  K  com¬ 
pound  and  COs;  cyclo pentyldiphenylmethane ,  b.p.  126° /15  mm., 
m.p.  32 — 33°,  from  the  K  compound  and  H20  or  by  dehydration 
(AcOH-HjSO,)  of  (I)  to  cyclopentylidenediphenylmethane,  m.p.  62 — 
63°,  which  is  hydrogenated.  H.  \V. 

“  Tervalent  ”  carbon.  XVIII.  Mechanism  of  a  disproportion¬ 
ation.  K.  Ziegler,  R.  B.  Whitney,  and  P.  Herte  (Annalen,  1942, 
551,  187 — 205). — The  ”  disproportionating’’  decomp,  of  (CPh2Me)2, 
(CPh2Et)2,  and  (CPh2Pr3)2  occurs  more  slowly  than  the  radical 
dissociation.  Attempts  to  measure  the  rate  of  decomp,  by  titration 
of  the  unsaturated  compounds  produced  by  means  of  Br  or  IC1  are 
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not  sufficiently  accurate  and  the  process  is  followed  interferometric- 
ally  in  PhBr  at  various  temp.  The  reaction  is  of  the  first  order, 
thus  excluding  the  possibility  that  the  ethane  is  in  dissociation- 
association  equilibrium  with  the  radicals  one  of  which  stabilises 
itself  by  unimol.  loss  of  active  H  which  is  absorbed  by  the  other 
radical  with  immeasurable  rapidity.  The  remaining  possibilities 
are  (A)  that  the  ethane  is  in  equilibrium  with  the  radical  and  that 
disproportionation  occurs  in  true  interaction  of  two  radicals,  and 
(B)  that  the  ethane  is  in  equilibrium  with  the  radical  but  the  pro¬ 
ducts  of  disproportionation  are  formed  by  a  direct  decomp,  of  the 
ethane  portion  and,  also,  a  (small)  proportion  of  the  radical  becomes 
disproportioned  through  the  ethane.  Decision  in  favour  of  (A)  is 
reached  by  a  study  of  the  autoxidation  of  (CPh2Me)2  in  very  dil. 
solution  in  PhCl  containing  pyrogallol.  CPh2!CH2  in  the  product 
is  transformed  by  CPhMe2K  into  CPh2K-CH2-CPhMe2,  which  is 
converted  by  C02  into  the  non-volatile  C02H-CPh2-CH2*CPhMe2, 
leaving  CHPhMe  as  the  only  possible  volatile  compound.  This 
can  be  readily  detected  by  slow  reaction  with  CPhMe2K  to  CPh2MeK 
and  thence  to  CPh2Me,C02H.  It  cannot,  however,  be  found  thus 
in  the  reaction  products.  Disproportionation  therefore  is  caused 
by  the  direct  exchange  of  H  between  two  radicals  in  contact  and 
an  independent  direct  disproportionating  decomp,  of  tetraphenyl- 
dialkylethanes  is  not  encountered.  H.  W. 

“  Tervalent  ”  carbon.  XIX.  Radical  hydrogen  peroxides  ;  pyTO- 
gallol  as  antioxidant.  K.  Ziegler  and  P.  Herte  (Annalen,  1942,  551, 
206 — 212). — Gradual  addition  of  solid  (CPh2Me)2  to  PhCl  containing 
pyrogallol  (I)  through  which  02  is  passing  at  80°  gives  aa-diphenyl- 
ethyl  H  peroxide  (II),  m.p.  86°,  in  70%  yield.  (II)  can  be  sublimed 
unchanged  at  70 — 75°/high  vac.  and  is  stable  at  its  m.p.  but  com¬ 
mences  to  decompose  at  160°  in  a  complex  manner.  It  sometimes 
inflames  when  brought  in  contact  with  cone.  H2S04,  is  stable 
towards  warm  alkali  hydroxide,  and  liberates  I  from  KI  particularly 
rapidly  in  presence  of  AcOH.  With  boiling  H20  it  affords  H202 
and  CPhjMe-OH,  also  obtained  by  treating  (II)  with  excess  of 
MgPhBr.  The  free  H  of  (II)  has  no  marked  acidic  properties  but 
(II)  is  converted  by  CPh3Cl  and  alkali  into  CPh,  aa-diphenylethyl 
peroxide,  m.p.  126 — 127°.  aa-Diphenylpropyl  H  peroxide,  m.p.  81 — • 
82°,  is  obtained  similarly  from  (CPh2Et)2.  Loss  of  H  converts  (I) 
into  complex,  sparingly  sol.  and  difficultly  volatile  substances. 

H.  W. 

“  Tervalent  ”  carbon.  XX.  Radicals  as  catalysts  as  autoxidation. 

K.  Ziegler  and  K.  Ganicke  (Annalen,  1942,  551,  213 — 221  ;  cf.  A., 
1933,  943). — Further  purification  of  benzodimethylfulvene  (I)  has 
not  led  to  the  formation  of  reaction  chains  with  >55,000  members 
in  autoxidations  catalysed  by  CPh3,  possibly  owing  to  the  formation 
of  compounds  between  CPh3  and  the  unsaturated  acceptor.  The 
difference  in  the  activity  of  (CPh2Me)2  and  (CPh2Et)2  towards  the 
absorption  of  Oa  by  (I)  is  exactly  as  would  be  expected  from  the 
great  difference  in  their  half-life  periods  (6600  :  1).  Dicyc/ohexyl- 
tetraphenylethane  (II)  is  a  potent  02-carrier  giving  a  chain  with 
~2000  links  and  thus  comparable  with  that  of  C2Ph,  and  (I)  which 
has  not  been  purified  with  particular  care.  The  catalytic  activity 
of  (II)  in  CHClj  is  practically  non-existent  after  143  hr.  at  20°. 
The  catalytic  activity  of  dimethyl-,  diethyl-,  and  dibutyl-  (III) 
-dixanthyl  is  <  that  of  (II) ;  (III)  is  the  most  active  of  the  three 
compounds.  Free  substituted-methyl  radicals  can  function  uni¬ 
versally  as  autoxidation  catalysts.  'Conversely  in  doubtful  cases 
the  incidence  of  catalytic  activity  may  be  regarded  as  a  proof  of 
radical  dissociation.  In  presence  of  (I)  and  CPh3  and  under  con¬ 
ditions  which  cause  ~1200 — 1500  links  in  the  reaction  chain  of  the 
undisturbed  system  there  is  a  reduction  to  ~500  links  in  the 
presence  of  M./50.000  pyrogallol  (IV)  and  to  ~15  links  when  (I) 
and  (IV)  are  in  equiv.  proportions.  Amongst  compounds  which 
can  yield  H  (IV)  is  by  far  the  most  active.  PhOH,  «-C,H,(OH)„ 
and  a-C10H,-OH  have  approx,  equal  activity  whereas  guaiacol  and 
0-CloH7-OH  are  less  potent.  Freshly  distilled  pyrrole  is  not  an 
inhibitor  and  does  not  function  as  02-acceptor.  If  preserved  for  a 
few  hr.  under  N2  it  becomes  slightly  yellow  and  then  behaves  as  a 
powerful  antioxidant.  I’hSH  behaves  by  itself  and  in  conjunction 
with  CPh3  as  a  powerful  catalyst  of  autoxidation  Ph2S2  does  not 
accelerate  the  autoxidation  of  (I)  with  or  without  CPh,  and  does 
not  influence  the  chain  reactions.  It  is  not  therefore  causative  of 
the  action  of  PhSH.  H.  W. 

Purification  o!  anthracene,  phenanthrene,  and  carbazole. — See  B., 
1942,  II,  359. 

Simplified  preparation  ol  rubrene.  G.  Wittig  and  D.  Waldi  (J. 
pr.  Chem.,  1942,  160,  [ii],  242 — 244). — CHPhlCHBr  and  LiPh  in 
Et20  (N2),  followed  by  COPh2— Et20,  afford  aay-triphenyl-tsfi-prop- 
inen-a-ol,  m.p.  81 — 82°,  converted  by  SOCl2  at  — 10°  into  the 
corresponding  chloride,  which  with  2%  of  quinoline  at  120°  in  vac. 
yields  rubrene,  m.p.  332°.  A.  T.  P. 

H.  Wieland’s  work  on  nitrogenous  substances.  F.  Klages  (Natur- 
wiss.,  1942,  30,  351 — 359). — A  review.  F.  O.  H. 

Organo-boron-nitrogen  compounds.  II.  Reaction  ol  boron  chlor¬ 
ide  with  p-toluidine.  C.  R.  Kinney  and  M  J.  Kolbezen  (J.  Amer. 
Chem.  Soc.,  1942,  64,  1584 — 1585;  cf.  A.,  1939,  II,  460).— Addition 


of  jf-C.H^le-NH,  (I)  in  C,H,  to  BC13-C,H,  at  0°  gives  the  !;1 
salt  (95-4%)  (II),  m.p.  159—160°  (loses  HC1),  which  in  boiling 
(or  at  the  m.p.)  gives  2  HC1  and  ‘ '  trichloro-p-tolylboron  nitride 
(III),  NX<BC|;NX>bci  (x  =  p-tolyl),  +C6H„  softens  at  304°, 

m.p.  308—309°  (darkens).  In  cold  H20,  (III)  gives  p-C,H4Me-NH2,HCl 
and  H3BOa.  BC13  and  an  excess  of  (I)  in  CeHs  at  110°  (bath)  give 
B  tri-p-toluidide  (35%),  B(NH-C6H4Me-/>)3,  m.p.  165—166°,  unstable 
in  air  or  H2Of  and  reconverted  by  HC1— CflHfl  into  (II)  and 
C„H4Me-NH2,HCl.  R.  S.  C. 

Associating  effect  of  the  hydrogen  atom.  XI.  Hydrogen  bonds 
involving  the  sulphur  atom.  The  S  H  N  bond.  G.  Hopkins  and* 
L.  Hunter  (J.C.S..  1942,  638—642;  cf.  A.,  1942,  II,  63).— Thio-1 
amides  possessing  the  group  — NH-CS—  are  associated  by  virtue  of 
intermol.  S-H-N  linkings.  Replacement  of  imino-H,  or  its  engage-  . 
ment  in  chelate  ring  formation,  prevents  association  by  rendering 
such  bonds  impossible.  Although  CSMe-NHPh  (I)  shows  a  high 
degree  of  association,  thioaeet-o-nUroanilide ,  m.p.  109°,  Me  thioacet-  li 
anthranilale,  m.p.  110 — 111°,  and  2-thioacetamido-b  :  4' -dimethylazo- 
benzene,  m.p.  137  139°,  are  substantially  unimol.,  since  intramol. 

co-ordination  of  the  anilido-H  renders  it  non-available  for  intermol. 
co-ordination.  Isomerides  or  analogues  of  these  compounds  with 
m-  or  ^-substituents,  i.e.,  donor  groups  too  far  removed  to  involve 
anilido-H  chelation,  are  as  highly  associated  as  (I).  Mol.  wt. 
measurements  show  that  2-thiolbenzthiazoIe,  m.p.  179°,  is  highly 
associated  (the  cyclic  S  probably  plays  no  part  in  association), 
whereas  2-methylthiolbenzthiazole,  m.p.  49°,  is  unimol.  2-Methyl- 
benzthiazole  is  completely  unassociated,  as  there  is  no  tautomeric 
H  available;  2-anilinobenzthiazole  is  strongly  associated,  due  to 
amidine  association  ( loc .  cit.).  The  unimol.  state  of  thiodiphenyl- 
amine  (does  not  form  a  S— H— N  bond)  supports  the  view  that  only 
H  capable  of  tautomeric  transfer  will  take  part  in  S-H— N  linkings. 
Thioacridone  shows  high  association  in  PhN02,  whereas  its  S-Me 
and  S-Bz  derivatives  are  unassociated  (in  C10H8).  Thioacridone  is 
considered  to  have  a  chain-polymeric  structure  in  which  the  mol. 
units  are  joined  by  S— H— N  linkings  between  CS  and  NH  of  adjacent 
mols.  Derivatives  of  HCS'NH,  show  abnormal  association  not 
necessarily  dependent  on  H  bonds.  HCS-NMe2  is  highly  associated 
in  CjH,  solution.  The  following  are  prepared  from  RCONHR' 
and  P2S6  in  boiling  xylene  :  thioacet-m-,  m.p.  98°,  and  -p -nitro- 
anilide,  m.p.  175°,  -m-,  m.p.  64°,  and  -p -toluidide,  m.p.  52 — 53° 
(o-isomeride  has  m.p.  66°),  -ethylanilide,  m.p.  49°,  and  -benzylanilide, 
m.p.  82 — 83°;  Ihiobenzbenzylanilide,  m.p.  119 — 120°;  Et  p-thio- 
acetamidobenzoate ,  m.p.  98°;  p-thioacetamidoazobenzene,  m.p.  143 — 
144°.  ~  A.  T.  P. 

Maleanils. — See  B.,  1942,  II,  422. 


A'-Diphenylyloxamic  acids. — See  B.,  1942,  II,  423. 

Sulphanilamides  and  experimental  tuberculosis.  B.  Sjogren 
(Nature,  1942,  150,  431 — 432). — 2-Sulphanilamido-l  :  i-naphtha- 

quinone,  m.p.  227°,  l-sulphanilamido-2-methylnaphthalene,  m.p. 
248°,  and  i-sulphanilamido-2-methyl-l-naphthol,  m.p.  209°  (decomp.), 
have  been  prepared.  They  are  all  more  or  less  sol.  in  fat  solvents 
and  insol.  in  water.  (Cf.  A.,  1943,  III,  49.)  E.  R.  S. 

Mechanism  of  the  diazo-coupling  reaction.  H.  H.  Hodgson  (/. 
Soc.  Dyers  and  Col.,  1942,  58,  228 — 231). — For  all  coupling  reactions, 
whether  in  acid,  neutral,  or  alkaline  media,  the  condensation  of 
undissociated  but  polarised  (cationoid)  NAKNX  (X  =  OH,  OAc, 
Cl,  HSOt,  etc.)  with  amines  or  phenols  (anionoid)  at  a  polarised 
C-H  linking  is  the  most  probable  explanation  of  the  known  data. 
Other  mechanisms  (lit.)  are  criticised.  A.  T.  P. 


Masking  of  phenolic  hydroxyl  groups  by  esterification  with  methane- 
sulphonic  acid.  B.  Helferich  and  P.  Papalambrou  (Annalen,  1942, 
551,  235 — 241). — Phenols  are  transformed  by  MeSOzCl  (I)  into 
methanesulphonates  which,  even  when  sol.  in  H20,  are  scarcely 
affected  by  prolonged  boiling  with  cone.  HC1  but  are  hydrolysed 
by  N-alkali  in  aq.  COMea  at  room  temp.  With  completely  esterified 
polyhydric  phenols  the  removal  of  1  MeS02  is  still  more  easily 
effected  but  more  drastic  treatment  is  required  for  removal  of  the 
remainder.  MeSOjPh,  m.p.  59 — 61°,  is  obtained  from  PhOH  and 

(I)  in  anhyd.  C5H6N  at  room  temp.,  or  by  dropwise  addition  of  (I) 

(alone  or  in  C,H,)  to  PhOH  in  aq.  KOH  at  0°.  The  following  are 
new:  (S-C10H7  methanesulphonate,  m.p.  105°;  dimethanesulphonates 
of  o-,  m-,  and  ^>-C,H1(OH)2,  m.p.  104 — 105°,  87°,  and  167°,  respec¬ 
tively  ;  trimethanesulphonates  of  1:3:5-,  1:2:3-,  and  1:2:4- 
C3H3(OH)3,  m.p.  149-5°,  159°,  and  115°,  respectively;  alizarin 
dimelhanesulphonate,  m.p.  210°;  quinol  monomethanesulphonate,  m.p. 
76°;  phloroglucinol  mono-  and  di-methanesulphonale,  m.p.  130-5° 
and  118°,  respectively.  H.  W. 

Phosphoric  acid  esters  of  substituted  quinols. — See  B.,  1942,  III, 
277. 

Synthetic,  highly  active  cestrogens.  W.  Salzer  (Z.  physiol.  Chem., 
1942,  274,  39— 47).— £-OMe-C,H4-CHaAc  (I),  m-OMe-C.H^CHJ.-Br 

(II) ,  and  NaNH2  in  boiling  Et20  afford  a-p-anisyl-y-w-anisylpropvl 
Me  ketone,  b.p.  175°/0-5  mm.,  cyclised  by  80%  H2S04  at  60 — 70° 
to  6-methoxy-2-p-anisyl-l-methyl-3  :  i-dihydronaphthalene,  m.p.  136°; 
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this  is  demethylated  by  KOH-EtOH  at  200°  to  (?)  6-hydroxy-2-p- 
kydroxyphenyl-l-methyl-3  :  4-dihydronaphthalene  (III),  ra.p.  193°, 
accompanied  by  ( ?)  Q-methoxy-2-p-hydroxyphenyl-l-methylnaphthal- 
ene,  m.p.  215°,  and  by  MgMel  at  180°  solely  to  (III).  Similarly, 
(I),  m-OMc-C8H4-CH2Cl,  and  powdered  NaNH,  in  boiling  Et20  yield 
a-p-anisyl-.S-w-anisylethyl  Me  ketone,  b.p.  175°/0-5  mm.,  cyclised 
to  o-methoxy-2-p-anisyl-l-methylindene ,  m.p.  110°,  which  is  de¬ 
methylated  (KOH-MeOH  at  200°)  to  the  5-hydroxy-2-^>-hydroxy- 
phenyl  derivative  (IV),  identified  as  its  diacetate,  m.p.  131°.  Hydro¬ 
genation  of  (IV)  gives  a  non-cryst.  phenolic  product  (V)  which  does 
not  yield  cryst.  derivatives.  (Ill)  and  (IV)  are  physiologically 
active  in  doses  of  0-3 — 0-5  ^ g.  whereas  (V)  is  inactive  in  a  dose  of 
200  y.%.  2-Keto-l  :  2  :  3  :  4-tetrahydronaphthalene,  Ph-[CH,]2-Br, 
and  NaNH2  in  boiling  Et20  give  2-keto- 1  -fl-phenylethyl- 1  :  2  :  3  :  4- 
tetrahydronaphthalene,  b.p.  210° /6  mm.,  cyclised  (cone.  H2SO,  at 
0 — 10°)  to  5  :  6  :  11  :  12-tetrahydrochrysene,  m.p.  105°.  6-Methoxy- 

3  :  4-dihydronaphthalene  and  Bz02H  in  CH2C12  at  >10°  yield 
2-keto-6-methoxy-l  :  2  :  3  :  4-tetrahydronaphthalene,  b.p.  135°/0-8 
mm.  (semicarbazone,  m.p.  159°),  transformed  by  (II)  and  NaNH2 
into  its  l-/3-i«-anisylethyl  derivative,  b.p.  200 — -205°/0-2  mm.,  which 
is  cyclised  (80%  H2S04  at  70°)  to  3  :  9-dimethoxy-h  :  6  :  11  :  12- 
tetrahydrochrysene,  m.p.  164°.  This  is  demethylated  by  MgMel  at 
180°  to  the  3  :  9- (OH)  ..-compound  (diacetate,  m.p.  187°)  and  by 
KOH-EtOH  to  a  phenol  which  results  from  a  disproportionation 
of  the  tetrahydrochrysene  ring  and  is  physiologically  active  only  in 
large  doses.  The  OH-compounds  show  high  oestrogenic  activity 
when  a  "  stilbenoid  ”  double  linking  occurs  between  the  two  aromatic 
rings  in  these  tri-  and  tetra-cyclic  compounds.  Disappearance  of 
the  double  linking  causes  great  loss  of  physiological  activity. 

H.  W. 

V-Alkyl-  and  fV-Af'-alkenylidene-aminophenols. — See  B.,  1942,  II, 
422. 

Alkyl-oxygen  fission  in  carboxylic  esters.  II.  Derivatives  of 
p-methoxybenzhydrol.  M.  P.  Balfe,  M.  A.  Doughty,  J.  Kenyon, 
and  R.  Poplett  (J.C.S.,  1942,  605—611;  cf.  A.,  1942,  II,  391).— 
£-OMe-C8H4-CHPh-OH,  its  esters,  and  ethers  undergo  a  variety  of 
interconversions  when  treated  with  excess  of  various  carboxylic 
acids  or  alcohols.  Alkyl-O  fission  of  the  hydrol  and  many  deriv¬ 
atives  is  shown  by  the  constitution  of  the  reaction  products  or  by 
racemisation  of  an  optically  active  reactant.  M etho xybenz- 

hydrol  (I),  o-C,H4(CO)2Op  and  C5H8N  (essential)  at  55 — 60°  give 
dl-p -methoxybenzhydryl  H  phthalate,  m.p.  102 — 103°  (decomp.),  and 
thence  the  (+)-H  phthalate  (II),  m.p.  103 — 103-5°,  [a]Jj93  +71-2°  in 
CS2  [from  its  cinchonidine  salt,  m.p.  143 — 144°  (decomp.)].  (II) 
and  NaOH-EtOH  (  +  2%  of  HzO)  afford  (+)-p-methoxybenzhydrol 
(HI).  m.p.  58 — 59°,  [a]JU3  +47-85°  in  CS2;  unless  the  H20  content 
of  the  NaOH-EtOH  is  kept  low,  racemisation  occurs  Similar 
results  are  obtained  with  the  (—  )-H  phthalate  (IV).  (III).  [a]58S3 
+46-8°  in  CS2,  and  o-C„H4(CO)20  in  C5H6N  (essential)  at  50 — 60° 
yield  (II),  [a]s893  +  38-4°  in  C8H8  (little  racemisation).  (Ill)  is 
completely  racemised  in  H20  at  100°  (bath)  after  30  hr.  Racemis¬ 
ation  of  (II)  occurs  in  EtOH  (2  months),  AcOH  (24  hr.),  MeOH 
(288  hr.),  MeN02  (19  hr.),  or  C8H6  (nearly  complete  after  1656  hr.) 
at  room  temp,  dl-p -Methoxybenzhydryl  acetate,  b.p,  182 — 183°/ 

4  mm.,  is  prepared  from  (I)  and  Ac20  or  AcCl  in  C8H6N,  and  the 

benzoate,  m.p.  57 — 58°,  from  (I)  and  BzCl-C5H8N  at  50 — 60°,  or 
from  the  chloride  and  aq.  NaOBz-COMe2.  When  (I)  is  distilled  at 
196 — 198°/11  mm.,  a  residue  (~-12%)  of  di-^-methoxybenzhydryl 
ether  (V),  m.p.  120°,  is  obtained;  this  is  unaffected  by  Br-CCl4, 
BzCl-C6HsN,  Ac20,  H20,  or  MeOH,  but  is  converted  into  (VI) 
(below)  with  Me0H-H2S04.  Distillation  of  a  solution  of  (IV), 
[a]5893  —2-4°  in  C„H8,  in  dry  MeOH  during  2-5  hr.  gives  dl-p -meth¬ 
oxybenzhydryl  Me  ether  (VI),  b.p.  195°/17  mm.,  m.p.  29°  (racemis¬ 
ation  indicates  alkyl-0  fission),  also  obtained  from  di-£ff-/)-methoxy- 
benzhydryl  phthalate  and  MeOH  in  air  (20  days),  or  by  slow  dis¬ 
tillation  of  a  5%  solution  of  (I)  in  MeOH  (o  methoxybenzhydrol 
and  anisyl-a-naphthylcarbinol  do  not  similarly  react).  Trituration 
of  (III)  or  (IV)  with  cone.  HC1  gives  cf/-p-methoxybenzhydryl  chloride 
(VII),  also  obtained  similarly  from  (V),  (VI),  or  (I)  and  its  H 
phthalate,  acetate,  or  benzoate.  (VII)  is  also  obtained  from  AcCl 
and  (III),  (V),  or  (I)  (or  acetate),  and  from  (III),  SOCl2,  and  C6H5N. 
(VII)  with  cold  H20  yields  (V)  [and  a  little  (I)],  also  obtained  from 
(I),  (VII),  and  a  little  CSH5N  in  Et20.  With  3n-NaOH  or  K  H 
phthalate  in  COMe2,  (VII)  affords  (I)  or  its  H  phthalate,  respectively. 
(IV)  in  aq.  NaOH  (freshly  dissolved ;  not  if  kept  for  10  min.)  or 
(VII)  in  COMe2  with  aq.  p-C8H4Me-S02Na  (VIII)  gives  dl-p -tolyl 
p-methoxybenzhydryl  sulphone,  m.p.  160° ;  the  reaction  with  (IV) 
involves  alkyl-O  fission,  and  racemisation  of  the  resulting  p- meth¬ 
oxybenzhydryl  cation.  The  H  phthalates  of  m-methoxybenzhydrol, 
anisyl  alcohol,  CHMelCH-CHMe-OH,  CHPhMe-OH,  CPhMeEt-OH, 
or  octan-/?-ol  do  not  react  with  (VIII) ;  o-methoxybenzhydryl  H 
phthalate  reacts  slowly.  (  — )-Anisylmethylcarbinyl  H  phthalate, 
[n] 5893  — 18°  in  EtOH,  and  (VIII)  in  aq.  NaOH' at  room  temp, 
yield  dl-p -tolyl  a-anisylethyl  sulphone,  m.p.  119 — 120°,  and  benz- 
hydryl  H  phthalate  gives  (when  heated)  p -tolyl  benzhydryl  sulphone, 
m.p.  190 — 191°.  (II)  and  O-loN-NaOH  (18  hr.)  afford  o- 

C8H4(C02H)2,  (III),  [a]S893  +  3-4°  in  CS2,  and  di-^-methoxybenz- 
hydryl  phthalate,  hydrolysed  by  aq.  NaOH-EtOH  to  (III)  m.p. 

IVI....  4-19-0°  in  CR.  rrvi  ret  —15-7°  in  C8H8,  and 


K  H  phthalate-aq.  NaOH  at  room  temp,  give  (I),  and  neutral 
ester,  hydrolysed  to  (I).  The  dl- H  phthalate  and  NaOBz-3N-NaOH 
yield  di-p-methoxybenzhydryl  phthalate,  and  BzOH  is  recovered. 
(IV),  [a] 5B93  —15-7°,  and  dil.  NaOH  in  presence  of  ( +  ) -/l -octyl  H 
phthalate  (IX)  give  an  ester,  hvdrolysed  by  NaOH-EtOH  to  (I) ; 
(IX)  is  recovered.  (II)  and  (IX)  also  lead  to  (I).  Benzhydryl, 
new  m.p.  157 — 158°,  phenylmethylcarbinyl,  and  y-phenyl-a-methyl- 
allyl  H  phthalates  show  little  change  with  aq.  NaOH  (1  mol.)  at 
room  temp.,  but  when  heated  give  the  alcohols.  Some  aspects  of 
the  mechanism  of  the  formation  of  the  neutral  ester  remain  obscure. 

A.  T.  P. 

Restricted  rotation  in  arylolefines.  IV.  Preparation  and  resolu¬ 
tion  of  )3-chloro-j9-3-chloro-6-methoxy-2  :  4-dimethylphenyl-a- 
methylacrylic  and  the  corresponding  acrylic  acid.  R.  Adams  and 
W.  J.  Gross.  V.  )3-Bromo-/)-2-alkoxy-I-naphthyl-a-alkylacrylic 
acids.  R.  Adams,  L.  O.  Binder,  and  F.  C.  McGrew.  VI.  Sub¬ 
stituted  /S-2  :  7-dimethoxy-I-naphthyl-a-methylacrylic  acids.  R. 
Adams,  M.  W.  Miller,  F.  C.  McGrew,  and  A.  W.  Anderson  (/.  Amer. 
Chem.  Soc.,  1942,  64,  1786—1790,  1791—1794,  1795—1801  ;  cf.  A., 
1942,  II,  93). — IV.  o-Me  has  a  greater  steric  effect  than  has  o-OMe. 
1:3:  5-C8H3Me2-OMe,  (EtCO)20,  and  A1C13  in  boiling  CS2  give 
2 -methoxy-  (I)  (75%),  b.p.  120 — 122°/2  mm.,  and  some  2 -hydroxy- 
4  :  9-dimethylpropiophenone,  m.p.  78°  [converted  into  (I)  by  Me2S04- 
aq.  NaOH  at  100°].  Et20-MgEtBr  and  then  C02  at  0°/2 — 3  atm. 
and  later  room  temp,  convert  (I)  into  a-2-methoxy-4  :  6  dimeihyl- 
benzoylpropionic  acid  (30%),  m.p.  88 — 89°,  which  with  PCl6-POCl3 
at  70°  gives  a  mixture  of  small  amounts  of  fl-chloro-fS-2-methoxy- 
4  :  9-dimethyl-,  m.p.  163 — 164°,  and  -f)-3-chloro-9-methoxy-2  :  4-di¬ 
methyl-  (II),  m.p.  178 — 179°,  -phenyl-a-methylacrylic  acid.  3:5:4:  1- 
C8HjMe2Cl-OH  and  Me2SOa  in  boiling  aq.  NaOH  give  2-chloro-m-b- 
xylenol  Me  ether  (80%),  b.p.  94 — 96°/6  mm.,  which  yields,  as  above, 
'i-chloro-9-methoxy-2  :  4-dimethylpropiophenone  (55%),  m.p.  66-5 — 
67-5°,  a-2-chloro-6-methoxy-2  :  4-dimethylbenzoylpropionic  acid  (50%), 
m.p.  118°,  and  (II)  (50%).  With  quinine  in  warm  COMe2,  (II) 
gives  the  salt,  [a]U  —30-0°  in  C8H8,  and  thence  the  d- acid,  m.p. 
177°,  [a]j,0  +22-5°  in  BuaOH.  having  a  half-life  period  173  min.  in 
Bu°OH  at  44°  and  very  short  at  the  b.p.  With  Ac20-A1C13-CS2, 
3:5:4:  l-C8H2Me2Cl-OMe  gives  3-chloro-9-methoxy-2  :  4-dimethyl- 
acetophenone  (70%),  m,p.  76 — 77°,  b.p.  134 — 136°/3  mm.,  and 
thence,  as  above,  fl-keto-fl-3-chloro-&-methoxy-2  :  4-dimethylphenyl- 
propionic  acid  (45%),  m.p.  113°,  dl-,  m.p.  181 — 182°,  and  d -fi-chloro- 
fi-2-chloro-9-methoxy-2  :  4-dimethylphenylacrylic  acid,  m.p.  180°,  [a]„ 
+  12-5°  in  Bu°OH,  half-life  period  9  min.  in  Bu°OH  at  20°  ( quinine 
salt,  [a]®  —25-0°  in  C8H8).  Similarly  are  prepared  2-chloro-m-5- 
xylenol  Et  ether,  Z-chloro-9-ethoxy  2  :  4 -dimethyl-propio- ,  m.p.  53 — 
54°,  b.p.  155 — 156°/7  mm.,  and  -aceto-phenone,  m.p.  74°,  b.p.  145 — 
147°/7  mm.,  a-2-chloro-6-ethoxy-2  :  4-dimethylbenzoylpropionic,  m.p. 
115-5 — 116-5°,  fi-keto-fl-3-chloro-%-ethoxy-2  :  4 -dimethylphenylprop- 
ionic,  m.p.  103 — 104°,  f}-chloro-/3-3-chloro-6-ethoxy-2  :  4-dimethyl- 
phenyl-a-methylacrylic,  m.p.  141 — 142°,  and  -acrylic  acid,  m.p.  176 — 
177°.  These  acrylic  acids  do  not  give  cryst.  alkaloidal  salts. 

V.  The  smaller  steric  effect  of  the  pen-CH  of  a  CJ0H8  nucleus 

compared  with  an  o-Me  is  confirmed.  2  :  l-OMe-C10H„-CHO, 
EtC02Na,  and  (EtCO)20  at  170°  give  trans- fi-2-methoxy-l-naphthyl- 
a-methylacrylic  acid  (III)  (62%)  (here  and  below  trans  and  cis  refer 
to  the  C02H  and  aryl  nucleus),  m.p.  155 — 156°,  converted  by  Br- 
CHC13  in  the  dark  into  the  fl-Br-acid  (IV)  (38%),  m.p.  208°  (oxidised 
by  KMnOt  to  2:  l-OMe-C10H8-CO2H ;  hence  structure).  2:  1- 
OH*C10H8-CHO,  EtC02Na,  and  (EtCO)20  at  170°  give  3 -methyl- 
naphtha-V  :  2'-5  :  6-2-pyrone  ["  2-methyl-4  :  3-fS-naphthopyrone  ”] 
(60%),  m.p.  156°,  which  with  aq.  KOH  at  90°  and  then  warm  aq. 
Me2SOt-alkali  gives  (III)  or  occasionally  its  cis-isomeride ,  m.p.  167°, 
converted  by  Br-CHC13  into  a  little  (IV)  and  non-acidic  material, 
m.p.  93°.  2  :  l-OEt-C10H,-CHO  gives  similarly  fl-2-ethoxy-\-naphthyl- 

(43%),  m.p.  130°,  and  p-bromo-jl-2-ethoxy-l-naphthyl-  (V)  (29%), 
m.p.  172°,  -a -methylacrylic  acid.  In  boiling  48%  aq.  HBr-AcOH, 
(IV)  gives  4-bromo  'i-methylnaphtha-V  :  2'-5  T  9-2-pyrone  (56%),  m.p. 
186°,  which  by  hydrolysis  and  subsequent  methylation  yields  the 
cis-isomeride  (VI),  m.p.  187°,  of  (IV)-  Perkin  reactions  using 
PraC02K  and  (Pr“CO)20  and  subsequent  treatment  as  above  give 
trans-  (VII)  (40%),  m.p.  110°,  and  cis-fi-2-methoxy-l-naphthyl-a- 
ethylacrylic  acid  (VIII),  m.p.  120°,  and  2-ethvlnaphtha-l'  :  2'-5  :  6-2- 
pyrone  (IX),  m.p.  111°.  With  Br-CHC13,  (VII)  or  (VIII)  gives  the 
4-Br-derivative,  m.p.  137°,  of  (IX)  and  thence  (boiling  KOH-EtOH; 
then  aq.  K0H-Me2S04)  p-bromo-p-2-methoxy-l-naphthyl-a-ethylacrylic 
acid  (X),  m.p.  138°.  (IV),  (VI),  (V),  and  (X)  give  single  cryst.  salts, 

which  40  not  mutarotate  and  regenerate  the  df-acids. 

VI.  2  :  7-C10H8(OH)2,  Zn(CN)2,  and  HC1  in  Et20  give  2:7:1- 
(OH)2ClaH6-CHO  (XI),  m.p.  159 — 160°,  converted  by  Me2S04  in 
25%  aq.  KOH  into  2-hydroxy-T-methoxy-\-naphthaldehyde  (XII) 
(60%),  m.p.  128 — 129°,  which  with  EtC02K-(EtC0)20  at  175 — 180° 
gives  7' -methoxy-2-methylnaphtha-Y  :  2'-5  :  6-2 -pyrone  (XIII),  m.p. 
186-5 — 187-5°.  The  Perkin  reaction  with  (XI)  yields  the  T-propion- 
oxy-,  m.p.  161 — 162°,  and  thence  the  T-OH -pyrone,  m.p.  263 — 266° 
(block),  which  affords  (XIII).  With  HN03  ( d  T42)  in  AcOH 
(XIII)  gives  its  8 ’-NOt-,  m.p.  276 — 278°,  and  with  Br-CHCL  at  0° 
its  8'-Rr-derivative  (XIV),  m.p.  218 — 219°.  With  Br-CCl4,*  (XII) 
gives  S-bromo-2-hydroxy-l-methoxy-l-naphthaldehyde  (57%),  m.p. 
97 — 99°,  and  thence  (Perkin)  (XIV).  Hot  KOH-EtOH,  then  MeaS04 
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in  5%  aq.  KOH  at  room  temp.,  and  finally  boiling  20%  aq.  KOH 
convert  (XIII)  and  (XIV)  into  /3-2  :  1-dimethoxy-  (XV),  form,  m.p. 
158 — 159°,  and  fl-bromo-fi-2  :  1-dimethoxy-l-naphthyl-a-methylacrylic 
acid  (XVI),  form,  m.p.  166°  (decomp.)  (quinine  salt,  m.p.  98 — 99°, 
does  not  mutarotate).  Methylation  of  (XI)  also  affords  2  :  1-di¬ 
methoxy -\-naphthaldehyde  (XVII)  (69%),  m.p.  99 — 100°  [ semicarb - 
azone,  m.p.  247°  (block)],  which  yields  (Perkin)  a  form  (XVIII), 
m.p.  153°,  of  (XV),  which  is  converted  thereinto  by  illumination  in 
EtOH.  Br  and  (XVIII)  in  CHC13  give  a  form,  m.p.  190°,  of  (XVI)  ; 
this  gives  quinine,  m.p.  183 — 184°,  [a]f?  —77-4°  in  EtOH,  and 
brucine  salts,  m.p.  208 — 210°  (decomp.),  [a]“  —52-5°  in  EtOAc, 
which  do  not  mutarotate  and  regenerate  the  rfi-acid ;  it  resists 
further  bromination.  With  HN03  id  1-2)  in  AcOH,  (XVIII)  gives 
its  8-Ar02-derivative,  m.p.  197 — 198°,  irresolvable  by  way  of  its 
quinine  salt,  m.p.  156°,  [a]5>  —34-3°  in  C5HSN\  2  :  7-CI0H6(OMe)3 
and  Br  in  CHCI3  give  l-bromo-2  :  7 -dimethoxy naphthalene ,  m.p.  88 — 
89°,  converted  by  LiBu  in  EtaO  and  then  solid  C02  into  2  :  1-di- 
methoxy-l-naphtkoic  acid,  m.p.  112 — 113°,  which  is  also  obtained 
from  (XVII)  (proof  of  structure)  in  poor  yield  by  KMnO,  in  aq. 
Na2COa  at  room  temp.  With  HNOa  (d  1-42)  in  AcOH,  (XVII) 
gives  8 -nitro-2  :  l-dimethoxy-l-naphthaldehyde,  m.p.  190°,  which  is 
also  obtained  from  2:7:  l-(OMe)2C10H5-NO2  by  Zn(CN)2-AlCl3- 
HC1-C6H6  and  does  not  undergo  the  Perkin  reaction.  (XVII)  gives 
an  oxime,  m.p.  181 — 182°,  and  thence  (boiling  Ac20)  2  :  1-dimethoxy- 
\-naphthonitrile ,  m.p.  129°,  which  resists  hydrolysis.  M.p.  (all  parts) 
arc  corr.  R.  S.  C. 

Influence  of  substrate  structure  on  kinetics  of  carboxypolypeptidase 
action.  M.  Bergmann  and  J.  S.  Fruton  (J.  Biol.  Chem.,  1942, 
145,  247 — 252). — See  A.,  1943,  III,  57.  Carbobenzyloxy-Z-alanyl 
chloride  and  1-phenylalanine  Et  ester  in  Et20  afford  carbobenzyloxy-1- 
alanyl-l-phenylalanine  Et  ester,  m.p.  97 — 98°,  hydrolysed  to  carbo- 
benzyloxy-l-alanyl-l-phenylalanine,  m.p.  56 — 58°.  Carbobenzyloxy-l- 
alanylA-tyrosine,  m.p.  149 — 150°,  and  its  Et  ester,  m.p.  138 — 139°, 
are  obtained  similarly.  H.  W. 

Multiple  specificity  of  chymotrypsin.  J.  S.  Fruton  and  M.  Berg¬ 
mann  (J.  Biol.  Chem.,  1942,  145,  253— 265).— See  A.,  1943,  III,  57. 
Carbobenzyloxyglycyl-/-tyrosine  Et  ester  is  converted  by  NH,  in 
MeOH  into  carbobenzyloxyglycyl-l-tyrosinamide,  m.p.  170°,  hydro¬ 
genated  in  presence  of  MeOH  and  AcOH  to  glycyl-l-tyrosinamide 
acetate,  [a]],2  +28-0°  in  HzO.  Carbobenzyloxyglycyl-l-pkenylalanin- 
amide,  m.p.  130°,  and  glycyl-l-phenylalaninamide  acetate,  [a]ff  +28-8° 
in  H20,  are  obtained  similarly.  Analogous  series  of  changes  yield 
the  following  :  carbobenzyloxy-\-phenylalaninamide,  m.p.  167°,  and 
\-phenylalaninamide  acetate,  m.p.  119 — 120°;  1  -tyrosylglycinamide 

acetate',  carbobenzyloxy-l-phenylalanylglycinamide,  m.p.  134°,  and 
1-phenylalanylglycinamide  acetate ;  carbobenzyloxy-l-lyrosyl-l-tyro- 
sinamide,  m.p.  187 — 189°,  and  \-tyrosyl-\-tyrosinamide  acetate ; 
lN-carbobenzyloxy-0-acetyl-l-tyrosyl-]-phenylalanine  Et  ester,  m.p.  170°, 
and  carbobenzyloxy-\-tyrosyl-\-phenylalaninamide,  m.p. -220°;  carbo- 
benzyloxy-l-phenylalanyl-l-tyrosine  Et  ester,  m.p.  162°,  carbobenzyloxy- 
\-phenylalanyl-\-tyrosinamide,  m.p.  221°,  and  1-phenylalanyl-l- 
tyrosinamide,  m.p.  180°;  carbobenzyloxy-\-phenylalanyl-\-phenyl- 
alanine  Et  ester,  m.p.  140°,  carbobenzyloxy-\-phenylalanyl-\-phenyl - 
alaninamide,  m.p.  230°,  and  1-phenylalanyl-l-phenylalaninamide,  m.p. 
138° ;  carbobenzyloxyglycylglycinamide,  m.p.  179 — 181°,  and  glycyl- 
glycinamide  acetate.  Carbobenzyloxyphenylalanylglycine  Et  ester 
is  hydrolysed  to  carbobenzyloxy-l-phenylalanylglycine,  m.p.  152°, 
and  converted  by  NH3  in  MeOH  at  0°  into  b-benzylhydantoin-3- 
acetamide,  m.p.  216 — 218°  (corresponding  acid,  m.p.  185 — 186°). 

H.  W. 

Halogenation  of  unsaturated  compounds. — See  A.,  1943,  II,  2. 

Identification  of  amides  through  the  mercury  derivatives.  J.  W. 

Williams,  W.  T.  Rainey,  jun.,  and  R.  S.  Leopold  (J.  Amer.  Chem. 
Soc.,  1942,  64,  1738 — 1739). — Amides  and  HgO  at  the  m.p.  or,  in 
some  cases,  in  boiling  95%  EtOH  give  derivatives,  Hg(NHAcyl)2. 
Compounds  in  which  Acyl  =  Ac,  m.p.  196 — 197°,  EICO,  m.p.  201°, 
PrCO,  m.p.  222 — 224°,  Bz,  m.p.  222°,  m-,  m.p.  245°,  and  p- 
CtHtCl-C0,  m.p.  258°,  o-,  m.p.  242°,  m-,  m.p.  235°,  and  p -C,HtBfCO, 
m.p.  266°,  0-,  m.p.  196°,  m-,  m.p.  200°,  and  p -CtHtMe-CO,  m.p. 
260°,  o-,  m.p.  241°,  and  p -anisoyl,  m.p.  222°,  and  o-OH’C^H^CO, 
m.p.  190°,  are  described.  R.  S.  C. 

Solvent  effects  in  association  equilibria. — See  A.,  1943,  I,  15. 

Dialkylaminoalkyl  fluorene-9-carboxylates  [antispasmodic  agents]. 
—See  B.,  1942,  III,  277. 

Condensation  of  aromatic  ketones  with  ethyl  succinate.  C.  L. 

Hewett  (J.C.S.,  1942,  585— 587).— CHPh:CPh-CH(C02H)-CH2-C02H 
(Stobbe  et  al.,  A.,  1899,  i,  902)  is  reduced  by  Na-Hg  in  aq.  NaOH 
to  two  isomeric  yh-diphenylbutane-afl-dicarboxylic  acids,  m.p.  188 — 
189°  and  138°  "(slightly  impure),  both  of  which  with  cone.  H2S04 
(1  min.  at  100°)  give  mixtures  of  two  stereoisomeric  3  :  10 -diketo- 
3:4:9:  10:11:  \2-hexahydro- 1  :  2-benzanthracenes,  m.p.  210 — 211° 
(probably  trans -)  and  132 — 133°  (cis-,  converted  into  trans-  during 
an  attempted  Clemmensen  reduction).  (GH2-C02Et)2  (I),  2- 

pn>Hj’COPh,  and  NaOEt  in  Et20-EtOH  afford  y  phenyl  y  naphthyl 
itaconic  acid,  m.p.  173-5 — 174-5°  (Met  ester,  m.p.  94 — 95°),  reduced 


(Na-Hg)  to  a-(phenylnaphthylmethyl)succinic  acid  (II),  -  , 
ioio  _ i  _ i: — j  i...  +  '  _ to  the  lactone, 
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and  cyclised  by  cone.  H»SOa  at  room  temp,  to  the  lactone, 
1403  (A  or  B),  m.p.  166-5—167-5°.  The  anhydride  (prep,  by 


(A.) 


/"  a  i|o  O-CO 

vA  X 
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AcCl)  of  (II)  with  A1C13  in  PhNOa  at  0°  gives  i-keto-l-phenyl- 
1:2:3:  i-tetrahydro-2-phenanthroic  acid,  m.p.  243 — 245°  (sinters 
at  240°).  (I)  and  6-benzoyl-l  :  2  :  3  :  4-tetrahydronaphthalene  give 

two  y-phenyl-y-6-teirahydronaphthylitaconic  acids,  m.p.  183 — 185° 
(III)  and  188—189°,  only  slightly  affected  by  Na-Hg.  With  cone. 
H2S04  at  room  temp.  (1  min.)  (Ill)  affords  (probably)  3 -phenyl- 
5  :  &-tetrametkyleneindone-2-acetic  acid,  m.p.  165 — 166°.  A.  T.  P. 

Production  of  benzaldehyde  by  oxidation  of  toluene. — See  B., 

1942,  II,  417. 

3-/3-rf-Glucosidoprotocatechualdehyde.  -See  A.,  1943,  II,  4. 

Chromatography  of  cis-  and  irant-benzoin-  and  -anisoin-oximes 
with  application  of  the  brush  method.  L.  Zechmeister,  W.  H. 
McNealy,  and  G.  S61yom  (J.  Amer.  Chem.  Soc.,  1942,  64,  1922 — 
1924). — cis-  and  frans-Benzoin-  and  -anisoin-oximes  are  separated 
by  adsorption  on  Neutral  Filtrol  (+  a  filter  aid),  extruding  the 
column,  and  painting  a  streak  by  aq.  CuS04-NH3  down  the  column. 
The  trans-  and  cis-oxime  zones  give  green  and  brown  colours, 
respectively.  Isomerisation  on  the  column  is  <5%.  1 — 2%  of  one 

form  can  be  detected  in  the  other.  R.  S.  C. 

Indeno-2'  :  3'  :  2  :  3-benzanthrone.  G.  Swain  and  A.  R.  Todd 
(J.C.S.,  1942,  626 — 628). — Methyleneanthrone  (I)  and  indene  in 
boiling  PhN02  give  indeno-  (II).  m.p.  218 — 219°,  and  a  dihydro- 
indeno-2'  :  3'  :  2  :  3-benzanthrone  (III),  m.p.  252 — 253°;  in  C„H9  or 
xylene  only  (III)  results.  Dehydrogenation  of  (III)  to  (II).  is 
effected  by  Pd-C  at  270 — 310°  (inert  atm.)  or  (partly)  by  boiling 
PhNOs.  (II)  or  (III)  and  Se02-H20  at  230°  afford  V-hetoindeno- 
2'  :  3'  :  2  :  3-benzanthrone  (IV),  m.p.  336 — 338°.  (I),  Et  cinnamate, 

and  PhNOs  give  Et  3-phenylbenzanthrone-2-carboxylate,  m.p.  155 — 
156°,  with  a  little  of  (probably)  a  dimorph,  m.p.  190 — 210°,  both 
hydrolysed  by  aq.  KOH-EtOH  to  the  2 -carboxylic  acid  (V).  m.p. 
284 — 286°,  converted  by  quinoline-Cu-bronze  into  3-phenylbenz- 
anthrone,  m.p.  182 — 183°.  (V)  and  H2S04  at  100°  (bath)  give  (IV). 

(II)  and  (IV)  show  tumour-inhibitory  properties  of  a  moderate 
order.  A.  T.  P. 

Synthesis  of  emodin  and  of  fumigatin.  T.  Posternak,  J.  P.  Jacob, 
and  H.  Ruelius  (Arch.  Sci.  phys.  nat.,  1941,  [v],  23,  Suppl.,  223 — 225). 
—3:5:  l-(0Me)2C6H3-C02Me  and  2:4:5:  l-OMe-C9H2MeBr-COCl 
afford  (Friedel-Crafts)  Me  5'-bromo-2  :  4  :  2'-trimethoxy-4'-methyl- 
benzophenone-6-carboxylate ;  the  free  acid  is  cyclised  and  partly 
demethylated  by  oleum  to  1-bromoemodin  Me2  ether,  converted 
(methods  :  Jacobson  et  al.,  A.,  1924,  i,  752)  into  emodin  [4:5:  7-tri- 
hydroxy-2-methylanthraquinone],  3:5:4:  l-(OH)2C6H2(OMe)-CHO 
is  reduced  (H2,  Pd-black,  AcOH)  to  3  :  5  :  1  :  4  (0 1 1 ) ,C n  1 1 +1  e*OM e 
the  2-NO-derivative  (prep,  by  CjHjpO-NO)  of  which  is  reduced  to 
the  2-NH2-compound.  This  is  oxidised  (FeCl3)  to  fumigatin 
[3-hydroxy-4-methoxy-2  :  5-toluquinone],  C.  S. 


IV.— STEROLS  AND  STEROID  SAPOGENINS. 


H.  Wieland’s  work  on  sterols.  E.  Dane  (Naturwiss.,  1942,  30 
333 — 342). — A  review.  F.  O.  H. 

Bio-reduction  of  steroids. — See  A.,  1942,  III,  915. 


Seeds  of  Alangium  lamarckii.  I.  A.  Lakshminarasimhaiah,  B.  L. 
Manjunath,  and  B.  S.  Nagaraj  (J.  Mysore  Univ.,  1942,  3,  B,  113 — 
116). — The  light  petroleum  (b.p.  40 — 70°)  extract  of  the  seeds 
contains  a  sterol  ("  alengol  ’),  C33H|6  (0t  50)O3,  m.p.  302  307 

(slight  decomp.),  having  4  double  linkings  and  3  active  H  [mono- 
(Ac20),  m.p.  262 — 265°,  and  di-acetate  (HC1  in  AcOH),  m.p.  330 — 
334°  (decomp.)].  A.  Li. 


Colour  reaction  between  ergosterol  and  methyldichloroarsine. 

P.  M.  Baranger  and  J.  M.  Mercier  (Biochem.  ].,  1942,  36.  703 — 
705). — AsMeCl2  gives  a  golden-yellow  coloration  with  a  freshly 
prepared  solution  of  ergosterol  in  CHC13 ;  the  max.  extinction 
coeff.  cc  [AsMeCl.l.  The  substances  used  must  be  pure  and  dry. 

H.  G.  R. 

7-Dehydrocampesterol,  a  new  provitamin-/).  W.  L.  Ruigh  (J. 
Amer.  Chem.  Soc.,  1942,  64,  1900— 1902) Campesteryl  acetate 
and  CrO.-AcOH  give  7 -hetocampesteryl  acetate,  m.p.  177—178°, 
[a]?,1  —88-6°  in  CHC13,  reduced  by  Al(OPr@)3-Pr£OH  to  7(a)-hydr- 
oxycampesterol,  the  dibenzoate,  m.p.  176-5  177-5°,  [a]®  +96-6°  in 

CHC1.  of  which  with  NaOMe-MeOH  at  room  temp,  yields  7 (a)-benz- 
oyloxycampesterol,  m.p.  143-145°  (sinters  at  126-130°),  [0]f« 
+  115-0°  in  CHCI3.  In  boiling  NPhMe2  this  gives,  by  way  of  the 
digitonide  and  after  benzoylation,  7 -dehydrocampesteryl  benzoate, 
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m.p.  156 — 157°  (clear  at  1154°;  vac.),  and  thence  (boiling  5% 
KOH-MeOH)  1-dehydrocampesterol  (I),  m.p.  164 — 165°  (vac.),  [a]ff 
—  109-0°  in  CHC13  [absorption  max.  at  272  and  282  mp.  (e  10,600)]. 
By  comparison  with  ergosterol,  irradiation  of  (I)  gives  a  product 
the  antirachitic  potency  of  which  is  4,100,000  i.u.  per  g. 

R.  S.  C. 

Minor  sterols  of  yeast.  X.  Relationships  between  lanosterol  and 
cryptosterol.  H.  Wieland  and  W.  Benend  [with,  in  part,  E.  Joust] 
(Z.  physiol.  Cheryi.,  1942,  274,  215 — 222). — Lanosterol  (I)  and  crypto¬ 
sterol  (II)  differ  from  one  another  solely  in  the  position  of  the 
difficultly  reactive  double  linking  and  are  otherwise  identical  in 
structure  and  configuration.  Ozonisation  of  (I)  or  (II)  gives  COMe2 
identified  as  the  2  :  4-dinitrophenylhydrazone,  m.p.  128°,  in  40% 
and  >50%  yield  whereas  dihydro-lanosterol  (III)  and  -cryptosterol 
(IV)  yield  only  CH20  in  small  amount.  The  active  double  linking 
in  (I)  and  (II)  is  therefore  in  the  group  >C!C\le,.  Cryptosteryl 
acetate  is  converted  by  successive  treatments  with  0s04  in  EtsO 
and  Na2S03  into  cryptostenetriol  acetate,  m.p.  177 — 179°,  hydrolysed 
to  the  triol  (V),  m.p.  178 — 180°,  [a]^1  +50-50°  in  CHC13,  also  obtained 
by  treating  (II)  with  0s04  in  Et20-C6H6N  and  the  product  with 
alkaline  mannitol.  (V)  and  Pb(OAc)4  in  C8H„  give  COMe2  in  80% 
yield  but  no  0H2O.  Dihydrocryptosteryl  acetate  (VI),  (III),  (VII) 
(below),  and  a-cholestenol  are  resistant  to  OsO,  whereas  dihydro- 
zymostcrol  gives  an  almost  quant,  yield  of  ester.  (IV)  is  converted 
by  HC1  in  boiling  CHC13  into  isodihydrocryptosterol  (VII),  m.p. 
135 — 136°,  [a]f,°  +40-5°'in  CHC13,  which  could  not  be  hydrogenated 
(Pt02  in  AcOH).  (VI)  is  similarly  isomerised  to  isodihydrocrypto- 
steryl  acetate,  m.p.  130°,  [a]n  +44-5°  in  CHCI3.  The  correspond¬ 
ing  benzoate  has  m.p.  197 — 198°,  [a]!?  +61°  in  CHC13.  The  double 
Unking  of  (VI)  does  not  absorb  Br.  isoDihydrolanosterol,  m.p. 
135—136°,  [a] I)  +38°  (acetate,  m.p,  129—130°,  [a]|°  +43-6°, 
benzoate,  m.p.  197 — 198°,  [a]fj°  +60-3°),  is  prepared.  H.  W. 

Action  of  lead  tetra-acetate  on  sterol  derivatives.  A.  Windaus 
and  U.  Riemann  ( Z .  physiol.  Chem.,  1942,  274,  206 — 214).— Ergo- 
steryl  acetate  is  converted  by  Pb(OAc)4  in  CHC13-AcOH  at  20° 
into  A7 ;  s2-ergostadiene-3  :  5  :  6-triol  diacetate,  m.p.  181 — 182°, 
hydrolysed  (KOH-EtOH)  to  the  triol,  m.p.  241 — 242°.  Under 
similar  conditions  7-dehydrocholesteryl  acetate  affords  A'-chole- 
stene-3  :  5  :  6-triol  diacetate,,  m.p.  195°,  hydrolysed  to  the  triol,  m.p. 
238 — 239°.  Vitamin+Jj  3  :  5-dinitrobenzoate  and  Pb(OAc)4  give 
5  :  6-dihydroxydihydrovitamin-Dt  3  :  5-dinitrobenzoate ,  m.p.  174°, 
hydrolysed  (KOH-MeOH)  to  5  :  6-dihydroxydihydrovitamin-T)2  (I), 
m.p.  157°,  [a]!)'  +50°  in  CHC13,  in  which  the  absence  of  a  conjugated 
double  linking  is  established  spectroscopically.  The  structure  of 
(I)  is  confirmed  by  oxidation  [Pb(OAc)4]  to  the  aldehyde,  new  m.p. 
59°,  of  Heilbron  et  al.  (A.,  1936,  1105).  Hydrogenation  (Pt-sponge 
in  EtOAc)  of  (I)  gives  a  mixture  of  products  from  which  ( ? )  di¬ 
hydroxy  tetrahyd  rovitami n-Z72  (II),  m.p.  199 — 202°,  [a]o  +60°  in 
CHC13  (6  :  5-dinitrobenzoate,  m.p.  191°),  is  isolable;  it  appears  to 
contain  the  double  linking  between  C(7)  and  C<8)  intact  since  it  is 
oxidised  [Pb(OAc)4  in  CHCla-AcOH]  to  an  aldehyde  (semicarbazone , 
C22H39ONj,  m.p.  242°).  Further  hydrogenation  (Pt-sponge  in 
AcOH)  of  (II)  yields  dihydroxyhexahydrovitamin-D2,  m.p.  103°,  [a]D 
+  24-8°  in  CHC13  ( dibenzoate ,  m.p.  211°).  Vitamin-£>3  3  :  5-dinitro- 
benzoate  is  converted  by  Pb(OAc)4  into  a  non-cryst.  ester,  hydrolysed 
to  dihydroxy dihydrovitamin-i) 3,  m.p.  156°,  which  with  AcOH-CHC13- 
conc.  H,S04  gives  the  same  colour  reaction  as  (I).  H.  W. 

Autoxidation  of  sterols  in  colloidal  aqueous  solution.  III.  Quant¬ 
itative  studies  on  cholesterol.  IV.  Influence  of  esterification  and 
of  constitutional  factors.  S.  Bergstrom  and  O.  Wintersteiner  (/. 
Biol.  Chem.,  1942,  145,  309—326,  327— 333).— III.  7-Ketochole- 
sterol  (I)  has  been  determined  by  ultra-violet  absorption  measure¬ 
ments  and  the  7-hydroxycholesterols  (II)  by  the  Lifschiitz  reagent 
in  the  products  of  the  autoxidation  of  aq.  cholesterol  sols.  The 
rate  of  reaction  is  primarily  dependent  on  temp,  whilst  concn., 
pH,  02  pressure,  and  the  nature  of  the  detergent  exert  comparatively 
little  influence.  At  85°  the  reaction  invariably  comes  to  a  standstill 
after  a  few  lir.  with  ~40%  of  (I)  and  20%  of  (II)  formed.  Aut¬ 
oxidation  is  limited  to  these  levels  by  accumulation  of  the  reaction 
products.  Both  types  of  these  participate  in  bringing  about  this 
inhibition  but  each  of  them  more  specifically  hinders  the  formation 
of  its  own  kind.  Small  quantities  of  CN'  completely  stop  the 
autoxidation.  With  still  smaller  concns.  of  CN'  the  reaction  is 
merely  delayed  and  then  proceeds  until  normal  levels  are  reached. 
The  CN'-inhibited  system  can  be  reactivated  by  Cu".  Fe”  and 
Zn“  moderately  accelerate  the  spontaneous  reaction  but  do  not 
effect  a  greater  conversion.  Mn"  causes  a  very  marked  inhibition 
whilst  PhOH,  salicylaldoxime,  and  haemin  completely  prevent  the 
reaction.  Whenever  inhibition  occurs  the  formation  of  both  (I) 
and  (II)  is  retarded  or  entirely  suppressed.  A  reaction  mechanism 
involving  the  intermediate  formation  of  a  cholesterol  7-peroxide  is 
discussed. 

IV.  Study  of  the  course  of  the  autoxidation  of  cholesteryl  acetate, 
palmitate,  and  oleate  in  aq.  colloidal  solution  at  85°  shows  that 
esterification  greatly  diminishes  the  susceptibility  to  attack  by  02. 
Compounds  of  the  cholesterol  type  [stigmasterol,  campesterol,  fuco- 
sterol,  and  Me  3(|3)-hydroxy-A6-cholenate]  are  oxidised  in  the  typical 
manner  to  7-ketones  and  chromogens.  The  reaction  curves  resemble 


those  obtained  with  cholesterol  except  that  the  final  levels  of  ketone 
and  chromogens  are  lower  in  all  cases.  ai/oCholesterol  and  A6-chole- 
stene-3  :  4-diol  do  not  appear  to  be  autoxidised  under  these  con¬ 
ditions.  a-Spinasterol  does  not  yield  any  Lifschiitz-positive  pro¬ 
ducts  but  the  absorption  spectra  indicate  that  two  ketones  with 
max.  at  245  and  253  mp.  have  been  formed.  H.  W. 

Sterol  ketones. — See  B  ,  1942,  III,  277. 

Sterols.  CXLIX.  Hypoiodite  oxidation  of  pregnan-  and  pregnen- 
olones.  R.  E.  Marker  and  R.  B.  Wagner  (J.  Amer.  Chem.  Soc., 
1942,  64,  1842 — 1843). — 3 (|3)-Acetoxy -pregnan-,  -A16-pregnen-,  -A5- 
pregnen-,  and  -A6 : 19-pregnadien-20-one  with  I-KI-KOH-H20- 
dioxan  first  at  room  temp,  and  then  at  80°  (then  aq.  KOH  at  100°) 
give  3(8)-hydroxy-aetiocholanic  (I),  m.p.  224 — 226°  (Me  ester,  m.p. 
128°),  -L^-cetiocholenic  (II),  m.p.  254 — 256°  {Me  ester,  m.p.  150 — 
152°),  -M'-cetiocholenic,  m.p.  273 — 274°,  and  -A5 :  'r'-cehocholadienic 
acid,  m.p.  255 — 257°,  respectively.  H2-Pt02  reduces  (II)  in  AcOH 
at  3  atm.  to  (I).  R.  S.  C. 

Sterols.  CL.  Sapogenins.  LXm.  Position  of  the  hydroxyl 
groups  in  digitogenin.  R.  E.  Marker,  D.  L.  Turner,  and  P.  R.  Ulshafer 
(J.  Amer.  Chem.  Soc.,  1942,  64,  1843 — 1847). — The  second  OH  of 
digitogenin  (I)  is  not  at  C(6)  and  may  be  at  C(l6).  Cholestane-3  :  6- 
diol  and  CrOs  in  AcOH  at  70°  give  6-ketocholestane-2  ;  3-diacid  (II), 
m.p.  228 — 230°  (gas),  which  with  Zn-Hg-conc.  HCl-EtOH  and 
then  KOH-EtOH  gives  cholestane-2  :  3-diacid.  H2-Pt02  in  AcOH 
at  40  lb.  reduces  (II)  to  a  lactone-acid,  C2JH4404,  m.p.  188 — 190°,  but 
digitogenic  or  digitoic  acid  in  MeOH  to  a  dicarboxylic  acid,  C2,H420„ 
m.p.  285 — 290°  (decomp. ).  KHS04  at  200 — 210°/high  vac.  con¬ 
verts  chlorogenin  into  3  :  5-dehydrodeoxytigogenin,  but  has  no  effect 
on  (I).  6-Ketotigogenone  (prep,  from  diosgenin  by  Cr03 ;  =  chloro- 
genone)  and  Cr03-AcOH  at  <30°  or,  better,  Kiliani’s  acid  give 
chlorogenonic  acid,  m.p.  (anhyd.)  232 — 234°  or  +AcOH.  Digito¬ 
genin  triacetate  and  Cr03-AcOH  at  100°  give  digitogenin  lactone 
triacetate  and  0O2H-CH2-CHMe-CO2H.  Boiling  HCl-EtOH  has  no 
effect  on  (I),  which  thus  has  the  iso-configuration.  (I)  is  unaffected 
by  Zn-Hg-HCl-EtOH  or  AczO  at  200°,  whereas  other  sapogenins 
give  H4-  and  ^-compounds,  respectively.  R.  S.  C. 


V.— TERPENES  AND  TRITERPENOID  SAPOGENINS. 


Synthetic  menthols.  W.  E.  Huggett  (Quart.  J.  Pharm.,  1942,  15, 
218 — 227). — Mainly  a  review  of  the  12  menthols  dealing  with 
physical  consts.,  physiological,  pharmacodynamic,  and  pharmaco¬ 
logical  properties.  When  1  g.  of  H3P04  (d  1-75)  is  mixed  with 
4-25  g.  of  synthetic  menthol  previously  dried  by  boiling,  a  mixture 
which  has  a  well-defined  setting  point  and  m.p.  is  obtained.  A 
setting  point  of  60°  or  m.p.  of  61°  is  obtained  when  the  ^/-menthol 
is  free  from  isomerides;  lower  vals.  indicate  their  presence.  The 
method  is  applicable  to  optically  active,  inactive,  or  partly  active 
material,  and  when  the  impurity  is  isomenthol  an  estimate  of  the 
amount  to  within  1%  for  any  mixture  containing  0 — 40%  can 
easily  be  obtained.  The  composition  of  any  mixture  of  isomerides 
is  not  readily  determined.  ^/-Menthol  has  m.p.  38°  and  27 — 28° 
(2  cryst.  forms).  J,  },’  A. 

Separation  of  diastereoisomerides  by  selective  adsorption  on 
optically  inactive  material.  (Miss)  M.  M.  Jamison  and  E.  E.  Turner 
(J.C.S.,  1942,  611 — 612). — /-Menthyl  d-  and  /-mandelates  are 
adsorbed  selectively  on  A1203.  F.  R.  S. 


Constituents  of  the  volatile  oil  of  catnip.  II.  Neutral  components. 
Nepetalic  anhydride.  S.  M.  McElvain,  P.  M.  Walters,  and  R.  D* 
Br>ght  (/■  Amer.  Chem.  Soc.,  1942,  64,  1828 — 1831;  cf.  A.,  1942' 
II,  124). — The  part  (10%)  of  the  oil  insol.  in  10%  NaOH  at  60°/ 
15  min.  is  resolved  by  fractionation  into  jS-caryophyllene  (I)  (14%) 
nepetalactone  (II)  (42%),  an  ether,  C14H240  (3%),  b.p.  85—87°/ 
0-03  mm.,  an  ester,  (CsH^O,,)*  (x  =  ?  2)  (2%),  b.p.  115—117°/ 

1  mm.,  and  nepetalic  anhydride  (III),  (MeC6H,<^^j^^>{_;H)20 

(36%),  m.p.  139—140°,  b.p.  200— 210°/1  mm„  [a®  ’+136°  in 
CHC18.  All  the  (I)  and  part  of  the  (II)  are  obtained  as  a  7:3 
azeotrope,  b.p.  59 — 61°/0  03  mm.  Lack  of  oxidisable  or  acid  groups 
and  hydrolysis  by  boiling,  dil.  HC1  to  nepetalic  acid  (IV)  proves  the 
formula  of  (III).  Only  the  acetate  is  obtained  from  (IV)  by  Ac  O 
but  AcCl  in  CC14  at  room  temp,  gives  also  ~50%  of  (III).  When 
kept,  (IV)  gives  slowly  (III).  Distilling  (IV)  at  0-2  mm.  gives  30% 
of  (III),  but  at  1  atm.  gives  only  (II),  which  is  also  obtained  with 
HeO  by  distilling  (III)  at  1  atm.  Of  the  ingredients  only  (II)  has 
the  excitant  action  on  cats  and  lions  characteristic  of  the  oil. 

Saponins  andsterols.  VIII.  Saponin  of  Dioscorea  tokoro  Makino 

K.  Fujii  and  T.  Matsukawa  (/.  Pharm.  Soc.  Japan,  1936,  56,  408-^ 
414;  cf.  A.,  1939,  II,  161). — Dioscorea  saponin  is  hydrolysed  (5°/ 
H2S04)  to  the  sapogenin,  C27H40_42O3,  m.p.  198—200°  ( monoacetate 
m.p.  190’;  monobenzoate,  m.p.  237°;  dibromide,  m.p.  127°)  cata’ 
lytically  reduced  and  acetylated  to  dihydrodioscoreasapogenin  'acetate 
m.p.  102°,  yielding  dihydrodioscoreasapogenin,  m.p.  190°,  which  is 
reduced  (Pd-Mg)  to  epi dihydrodioscoreasapogenin,  m  p  205°  Imonn- 
acetate,  m.p.  206°).  Ch.  Abs'  (e) 
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VI.— HETEROCYCLIC. 


Condensation  of  0-cyc/cgeraniol  with  leuco/yonaphthazarin.  M.  D. 
Gates  and  F.  Misani  [J.  Amer.  Chem.  Soc.,  1942,  64,  1979 — 1980). — 
1:2:3:  4-C10H4(OH),  (improved  prep.),  0- 
cyclo geraniol,  and  H2C204  in  dioxan— N2  at 
65 — 70°  in  the  dark  give  2-hydroxy-3-/3-cyclo- 
geranyl-l  :  4-naphthaquinone  (poor  yield),  m.p. 
135 — 135-5°  (corr.),  cyclised  by  cone.  H2S04 
to  f}-cyc\ogeranolapachone  (I),  m.p.  232 — 
233-3°  (corr.),  identical  with  the  so-called  “  /3- 
geranolapachone  "  obtained  (A.,  1942,  II,  149) 
from  2  -  hydroxy  -  3  -  geranyl- 1:4-  naphtha  - 
quinone.  R.  S.  C. 

Cannabis  indica.  XI.  Alkali-soluble  portion  of  American  hemp 
resin.  (Mrs.)  A.  Madinaveitia,  P.  B.  Russell,  and  A.  R.  Todd 
( J.C.S. ,  1942,  628 — 630). — The  alkali-sol.  resin  from  American  wild 
hemp  has  two  components;  one  (I-RAB)  is  and  the  other  (I-NRAB) 
is  not  extracted  from  alkaline  solution  with  Et20  (cf.  Fulton,  A., 
1942,  III,  771).  These  materials,  with  boiling  MeOH,  or  with 
alkali,  yield  alkali-insol.  resins,  from  which  cannabidiol  (I)  and 
cannabinol  (II)  respectively  have  been  isolated.  The  alkali-sol. 
portion  of  the  resin  may  contain  esters  of  (I)  and  (II)  with  a  phenolic 
acid,  which  undergo  fission  with  MeOH.  This  conclusion  is  sup¬ 
ported  by  the  properties  of  cannabinol  p-carbomethoxybenzoate ,  m.p. 
195°,  and  cannabidiol  bis-p-carbomethoxybenzoate ,  b.p.  ~130 — 150°/ 
10-3  mm.  F.  R.  S. 


Reduction  of  tetramethylhaematoxylone.  P.  Pfeiffer  and  W. 
Christeleit  (J.  pr.  Chem.,  1942,  [ii],  160,  315—322;  cf.  A.,  1928, 
426;  1938,  II,  199). — Chromatographic  analysis  of  the  reduction 
product  of  tetramethylhaematoxylone  gives  tetramethylhaemat- 
oxylonol,  C20H22O7,  m.p.  188°,  a-tetramethyhrohaematoxylin, 
C2DH220„  m.p.  196°,  and  /}-tetramethyla//ohaematoxylin  (I),  C20H22O„ 
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m.p.  150°.  (I)  and  P2Os  give  the  a-form  (II),  m.p.  166°,  which  is 

acetylated  and  reduced  by  Ac20-NaOAc,  giving  a  substance, 
C22H2307,  m.p.  181 — 185°.  Tetramethylhasmatoxylin  can  be  charac¬ 
terised  (PhNCO  at  100°)  as  the  phenylcarbamate ,  C-H-O.N.  m.p. 
203-5—206-5°.  '  '  A.  T  P. 

Active  principles  of  leguminous  fish-poison  plants.  VII.  Reduc¬ 
tion  of  elliptone.  VIH.  Synthesis  of  dehydrotetrahydroelliptone  and 
of  dehydrotetrahydromalaccol.  IX.  Synthesis  of  furano/roflavones 
related  to  rotenone.  S.  H.  Harper  (J.C.S. ,  1942,  587 — 593,  593 — 
595,  595 — 598). — VIII.  Reduction  of  /-elliptone  ( solvate  with 
CHClj-COjH,  m.p.  108°)  in  AcOH  over  Pt02  with  H2  gives  suc¬ 
cessively  1  -dihydroelliptone  (I),  m.p.  191°,  [a]je  —132°  in  C,H, 
(oxime,  m.p.  250°;  monoacetate,  m.p.  208°),  1-dihydrodeoxyelliptone 
(II),  m.p.  170°,  oclahydrodeoxy elliptone,  m.p.  160°  and  139°,  [a]J>8 
—  8°  in  C„Hj,  and  perhydroelliptone.  Similar  reduction  of  if-ellipt- 
one  aflords  dl -dihydroelliptone  (III)  ( solvate ,  +0-5C8H8,  m.p.  188°) 
and  A\-dihydrodeoxy elliptone,  m.p.  157 — 159°.  (II)  has  been  pre¬ 
viously  characterised  as  /-dihydroelliptone.  Addition  of  I  to  (I) 
or  (HI)  in  EtOH-N aO Ac  yields  dehydrodihydroelliptone  (IV),  m.p. 
264°.  Dehydroelliptone  with  Zn-KOH-EtOH  leads  to  elliptic 
acid  (V)  (Et  ester,  m.p.  142°)  and  elliptol,  m.p.  163°  (Me  ether  m.p. 
137°).  Cyclisation  of  (V)  with  NaOAc-AcaO  gives  Et  acetylelliptate, 
m.p.  151  -153°,  and  reduction  (Pt02-H2)  of  it  affords  dihydroelliptic 
acid  (VI),  m.p.  200°  (Me,  m.p.  149°,  and  El  ester,  m.p.  147°),  which 
is  cyclised  to  a  dimorph  of  (IV).  m.p.  248—250°.  Zn  KOH  with 
(IV)  forms  (VI)  and  dihydroelliptol,  m.p.  190°.  /-  or  <f/-Tetrahydro- 

elliptone  with  NaOAc-I  gives  dehydrotetrahydroelliptone  (VII)  m  p 
260°  (decomp.),  which  with  Zn-KOH  leads' to  tetrahydroelliptic  acid 
(VIII),  m.p.  202°  (Me  ester  Me  ether,  m.p.  123°),  and  tetrahydroelliptol 
(  +  solvent,  EtOH-H20),  m.p.  225°.  /-Elliptone  with  AcOH- 
C6H1  i'O-NO  affords  elliptononc,  m.p.  325°,  which  can  be  prepared  from 
elliptol  with  Me2C204  and  NaOAc.  Reduction  (Pt02-H2)  of  l-iso- 
rotenone  (cf.  Butenandt  et  al.,  A.,  1930,  477)  gives  an  impure 
product,  m.p.  168°,  containing  unreduced  material,  which  is  oxidised 
(I-NaOAc-EtOH)  to  dehydroirorotenone  and  l-dihydrodeoxyisoroten- 
one,  m.p.  158°.  Biological  trials  have  shown  that  /-elliptone  is, 
next  to  rotenone,  the  most  toxic  insecticidal  substance  to  be  isolated 
from  Derris  resin  in  an  optically  active  form. 

VIII.  Condensation  of  Me  4  :  5-dimethoxy-2-cyanomethylphen- 
oxyacetate,  2-ethylresorcinol,  and  ZnCl2  (Hoesch)  gives  Me  tetra- 
hydroelliptate,  m.p.  185°,  hydrolysed  to  (VIII),  which  is  cyclised 
(NaOAc-Ac20)  to  (VII)  and  its  0-/1  c  derivative,  m.p.  253°.  This 
confirms  the  structure  assigned  to  elliptone.  By  the  same  con¬ 
densation,  using  ethylphloroglucinol,  Me  tetrahydromalaccolate,  m.p. 
184°,  is  obtained,  hydrolysed  to  the  acid,  m.p.  225°,  which  is  cyclised 
to  dehydrotetrahydromalaccol,  m.p.  240°  (decomp.),  and  its  0-/lc2 


derivative,  m.p.  194 — 196°.  It  has  not  proved  possible  to  compare 
these  substances  with  those  derived  from  natural  sources. 

IX.  Derritol  Me  ether,  Na,  and  HC02Et  give  derntol  is aflavone 
(IX),  m.p.  215°,  [a]*D7  -37°  in  CHC1.,  hydrolysed  (NaOH)  to  the 
ether  and  HC02H,  and  isomerised  (Ac0H-H2S04)  to  iso  derritol 
is  aflavone,  m.p.  160°,  ]a]D  ±0°  in  CHC13,  which  is  hydrolysed  to 
iso  derritol  Me  ether,  m.p.  125°.  This  latter  substance  may  be  used 
for  the  synthesis  of  the  isoflavone.  Reduction  (Ii2  Pd-BaSO,)  of 
(IX)  leads  to  dihydroderritol  isoflavone,  m.p.  193°,  Md  —52°  in 
CHCla.  Elliptol  Me  ether  is  similarly  converted  into  elliptol  iso- 
Jlavanonol,  m.p.  165°,  which  with  AcOH  yields  the  -flavone,  m.p. 
185°,  indicating  that  an  intermediate  OH-compound  is  formed 
in  the  isoflavone  synthesis.  These  isoflavones  are  remarkable  in 
giving  a  positive  Durham  test,  previously  regarded  as  sp.  for  the 
rotenoids.  A  method  has  been  devised  for  the  detection  of  the 
HC02H  formed  in  their  hydrolysis.  This  method  has  been  applied 
to  the  “  toxicarol  isoflavone  "  isolated  from  crude  toxicarol  to 
establish  conclusively  its  isoflavone  nature  and  hence  to  support 
the  formula  previously  assigned  (cf.  A.,  1940,  II,  356).  F.  R.  S. 


tf.) 
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Indigoid  dyes.  X.  P.  C.  Dutta  and 
R.  M.  Sinha  (/.  Indian  Chem.  Soc.,  1942, 

19,  239—240;  cf.  A.,  1936,  1518).— 

Phenanthra-9' :  10'-4  :  5-thiophen-2  :  3-dione 
and  2-hydroxythionaphthen  in  AcOH  (C02 
passed  through)  when  boiled,  with  addition 
of  HC1,  give  phenanthra-9' :  10'-4  :  5-thio- 
phen-3  :  1  "-thionaphthenindigo  (I),  m.p. 

290°.  Similarly  prepared  are  the  6" :  7"-, 

4"  :  5"-,  and  5"  :  6"-Senz-derivatives  of  (I) ;  all  melt  at  >295°. 

A.  T.  P. 

Dimeric  thioketones.  H.  Bohme,  H.  Pfeifer,  and  E.  Schneider 
(Ber.,  1942,  75,  [fi],  900 — 909). — Dimeric  thioacetone  (I)  could  not 
be  obtained  by  the  action  of  P2S3  on  COMe2  or  from  P2Ss  and 
COMe2  in  boiling  PhMe.  Trithioacetone,  b.p.  116 — 117°/15  mm., 
m.p.  24°,  best  obtained  by  passing  H2S  into  a  well-cooled  mixture 
of  COMes  and  ZnCl2,  passes  at  215°  into  Pr^SH,  identified  as  2  :  4- 
dinitrophenyl  Prfl  sulphide,  m.p.  95°.  Successive  passage  of  HC1 
and  H„S  into  a  well-cooled  solution  of  CH2C1Ac  in  EtOH  leads  to 
2  :  G-dimethyl-\ 2  :  6-endo sulphido]dilhian  (I),  b.p.  116 — 
118°/14  mm.,  m.p.  50 — 51°  (additive  compound  with 
HgCl2,  incipient  decomp.  110°).  (I)  does  not  give  an 

oxime,  phenylhydrazone,  or  ^-nitrophenylhydrazone 
and  does  not  react  with  CH2N2,  Grignard  reagents, 
Na-Hg  in  EtOH,  or  Na  in  Et20.  It  is  oxidised  by 
KMn04  in  acid  solution  to  a  mixture  of  the  corre- 
ponding  trisulphone,  decomp.  >255°,  and  an  unidentified  substance, 
C,H10O4S2,  m.p.  227°.  The  structure  of  (I)  is  confirmed  by  com¬ 
parison  of  its  absorption  spectrum  in  EtOH  and  CHC13  with  that 
of  diacetonyl  sulphide,  b.p.  126°/14  mm.,  m.p.  49°,  obtained  from 
CH2C1Ac  and  Na2S,9H20  in  boiling  COMe2.  CHPhClAc  and  HC1, 
then  H2S  in  well-cooled  EtOH,  afford  2  :  5-diphenyl-[l  :  4-dithien], 
m.p.  118 — 119°  (Grote,  A.,  1924,  i,  1322).  2  :  b-Diphenylthiophen, 
m.p.  155 — 156°,  is  obtained  from  (CH2Bz)2S  and  P„Ss  at  170°. 

H.  W. 

Nicotin-p-toluenesulphonamide. — See  B.,  1942,  III,  246. 
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Action  of  acid  anhydrides  on  acenaphthenone.  II.  Experiments 
in  pyridine  solution.  E.  Ghigi  (Ber.,  1942,  75,  [5],  764 — 778 ;  cf. 
A.,  1940,  II,  179). — Prolonged  action  of  Ac20  in  C5H6N  on  ace¬ 
naphthenone  in  the  dark  affords  7-acetoxy-8-i‘-pyndylacenaphlhyl- 
ene  (I),  m.p.  245 — 247°  after  softening,  1  :  8-C10H6(CO2H)2,  7-hydr- 
oxv-8-l'-acetyl-l'-pyridinoacenaphthylene  (II).  m.p.  145 — 147°,  7- 
hydroxy-8-acetylacenaphthylene  (III),  1  :  8-C10H6(CO)2O  (IV),  and- 
MeCHO.  The  greater  is  the  yield  of  (I),  the  smaller  is  the  yield  of 
(II).  Prolonged  contact  of  (HI)  with  Ac20  and  C5H5N  in  the 
dark  gives  unchanged  material  and  (IV).  Under  similar  conditions 
7-acetoxy-8-acetylacenaphthylene  yields  (III)  and  the  acetate  of 
(II)  affords  (I).  (I)  is  transformed  by  boiling  EtOH  containing 

HC1  into  7 -hydroxy -8-4' -pyridylacenaphthylene  hydrochloride,  m.p. 
262°,  and  by  boiling  10%  NaOH  into  1 -hydroxy -8-1' -pyridylace¬ 
naphthylene,  colourless  form  (V).  m.p.  185 — 192°,  red  variety  (VI), 
m.p.  126 — 127°  (also  obtained  directly  by  hydrolysis  with  boiling 
95%  EtOH).  A'cCl  converts  (VI)  into  (I)  and  (V)  into  resinous, 
non-cryst.  products,  At  130 — 140°  and  then  at  200°  (VI)  passes 
into  8-i'-picolinoylnaphihalene-\-carboxylic  acid  (VII),  m.p.  228— 
231°,  identified  as  the  picrate.  A  picrate,  m.p.  ~170°,  of  (VI) 
and  a  picrate  (+1H20),  m.p  191°,  and  phenylhydrazone,  m.p.  240°, 
of  (V)  are  described.  Distillation  of  (I)  with  Zn  dust  gives  ace- 
naphthene  and  8  :  4'-pyridylacenaphthylene,  identified  as  the  picrate, 
m.p.  264 — 265°,  and  aurichloride ,  m.p.  205 — 210°.  Alkaline  KMn04 
oxidises  (I)  to  (VII)  [ picrate ,  m.p.  235 — 240°  (decomp.) ;  correspond¬ 
ing  hydroxamic  acid,  reddens  at  ~140°,  m.p.  184 — 185°;  N -oxide, 
m.p.  251—255°),  converted  by  KOH  at  160°  into  C,H5N,  I- 
C]0H7-CO2H,  and  isonicotmic  acid  (VIII)  Decarboxylation  of  (VII) 
by  Cu-bronze  in  boiling  tetrahydronaphthalene  leads  to  \-naphthyl 
4-pyridyl  ketone  (IX).  m.p.  50 — 51°  [ picrate ,  m.p.  168 — 169°;  phenyl¬ 
hydrazone,  red  leaflets,  m.p.  100°  (decomp.),  and  pale  yellow  needles, 
m.p.  232°;  oxime,  m.p.  195 — 196°),  reduced  (Cu  and  boiling  lo% 
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HC1)  to  \-naphthyl-4-pyridylcarbinol,  m.p,  174 — 175°  ( picrate ,  m.p. 
200°).  KOH  at  160°  converts  (IX)  into  l-C10H,-CO2H  and  (VIII). 
Cr03  in  AcOH  oxidises  (I)  to  (VII).  (I)  and  KOH  at  160°  give 
C6H6N,  C10Hs,  and  AcOH.  A1C13  and  (I)  at  140°  yield  (III). 
Acenaphthenone  does  not  give  a  ppt.  after  prolonged  contact  with 
Bz20  in  C5HsN  in  the  dark  and  is  converted  by  (EtCO)20  under 
the  same  conditions  into  T-propionoxy-S-4'-pyridylacenaphthylene, 
m.p.  220°  (with  a  little  diacenaphthylidenedione),  hydrolysed  by 
10%  NaOH  to  (VI).  H.  W. 

Formation  of  pyrimidine  rings.  II.  Z.  Foldi,  G.  von  Fodor,  I. 
Demjen,  H.  Szekeres,  and  I.  Halmos  (Bey.,  1942,  75,  [B],  755 — 
763). — Traube's  procedure  (A.,  1923,  i,  1135)  can  frequently  be 
improved  by  replacing  the  nitrile  by  the  corresponding  imino-ether. 
Gradual  addition  of  NaOEt-EtOH  to  a  solution  of  acetamidine 
hydrochloride  (I)  and  C02Et-CH2-C(0Et)lNH,HCl  in  EtOH  gives 
4-amino-6-hydroxy-2-methylpyrimidine  (II),  m.p.  293 — 294°  ( Ag 
salt),  converted  by  boiling  POCl3  into  b-chloro-4-amino-2-methyl- 
pyrimidine,  m.p.  189°  ( picrate ,  m.p.  ~200°).  This  is  unchanged  by 
Zn  powder  in  boiling  EtOH-H20  and  loses  Cl  only  partly  in  presence 
of  HC1 ;  it  is  readily  dehalogenated  by  H2  in  presence  of  Pd-C  and 
HC1  to  4-amino-2-methylpyrimidine,  m.p.  205°  (hydrochloride,  m.p. 
230°).  A  substance,  C7H4302N2,  softens  at  178°,  m.p.  185 — 188°, 
is  obtained  as  by-product  in  the  prep,  of  (II)  and  is  the  main  product 
from  CN-CH2-C02Et  and  (I).  It  appears  to  contain  OEt  which  is 
not  exactly  determinable  by  Zeisel’s  method,  ’it  is  neutral  and  un¬ 
changed  by  HC1  or  NH,.  Attempts  to  convert  C02Et-C(CN):CH-OEt, 
C02Et-CH(CN)-CH2-0Me,  and  OEt-CH:C(CN)2  into  their  imino-ether 
hydrochlorides  were  unsuccessful.  (I),  C02Et*CH(CN)*CH2-C02Et 
(III),  and  NaOEt-EtOH  afford  Et  4-amino-&-hydroxy-2-methyl- 
pynmidyl-5-acetate,  m.p.  >285°.  (Ill)  is  transformed  by  HC1  in 
abs.  EtOH  into  the  imino-ether  hydrochloride,  which  is  immediately 
condensed  with  (I)  to  6  :  S-dihydroxy-2-methylpyrimazole  (IV),  m.p. 
>360°.  It  is  converted  by  boiling  POCl3  into  6  :  S-dichloro-2-metkyl- 
pyrimazole,  m.p.  247 — 247-5°,  which  is  unchanged  by  boiling  10% 
NaOH  but  transformed  by  20%  HC1  at  100°  into  4-amino-G-hydroxy- 
2-methylpyrimidine-h-acetic  acid  ( hydrochloride ),  also  obtained  by  the 
alkaline  hydrolysis  of  (IV).  The  imino-ether  bases  from 
CN-CH2-C02Et,  m.p.  35 — 36°,  and  (III)  [possibly  Et  5-keto-2-ethoxy- 
b*-pyrroline-3-carboxylate),  an  oil,  b.p.  100—118°/!  mm.,  are 
described .  H .  W. 

1 ;  9-Pyrazoleanthrone-6  :  5- (A ) -benzacridone. — See  B.,  1942,  II, 
397 

Ar-Arylmorpholones. — See  B.,  1942,  II,  396. 

Thiazoles. — See  B.,  1942,  II,  397. 

Preparation  and  reactions  of  2-methylhexahydrobenzthiazole.  W. 

Dieterle  ( Ber 1942,  75,  [B],  853 — 857). — 2-Aminocyr/ohexanol  is 
converted  by  Ac20  into  its  Ac2  derivative,  m.p.  115°,  transformed 
by  P2S5  at  140°  into  2-methylhexahydrobenzthiazole,  b.p.  88 — 90°/ 
9  mm.  [ ethiodiie  (I),  m.p.  117 — 119°;  methiodide,  m.p.  167°].  Me 
of  the  quaternary  salts  is  extremely  reactive  and  undergoes  con¬ 
densation  by  the  methods  used  for  polymethine  dyes.  Those  con¬ 
taining  the  hexahydrobenzthiazole  ring  are  spectroscopically  similar 
to  those  with  the  thiazoline  ring.  (I)  and  anilo-l-tetrahydroquin- 
olylmethane  are  converted  by  cautious  treatment  with  AcsO  into 
2-/1  tetrahydroquinolylvinylhexahydrobenzthiazole  ethiodide,  m.p.  182°, 
transformed  by  warm  NaOH  into  tetrahydroquinoline  and  2- aide - 
hydomethylene-3-ethyloctahydrobenzthiazole,  in  which  CHO  is  unusually 
reactive.  H.  W. 


VII.— ALKALOIDS. 

High-boiling  bases  of  Anabasis  aphylla,  L.  E.  Spath,  F.  Gali- 
novsky,  and  M.  Mayer  (Ber.,  1942,  75,  [B],  805 — 813;  cf.  Orekhov 
et  at.,  A.,  1935,  97,  227). — The  brown  technical  sulphate  solution  of 
the  total  bases  is  treated  with  cone.  NaHC03  and  EtzO,  whereby 
mainly  the  bases  (I)  of  high  b.p.  are  removed ;  the  residual  aq. 
solution  is  made  strongly  alkaline  with  NaOH  and  extracted  with 
Et20,  thereby  giving  chiefly  anabasine  and  lupinine.  Chromato¬ 
graphic  separation  (A12Ob)  of  (I)  gives  aphyllidine  (II)  and  aphylline 
(III).  (II)  has  m.p.  112—112-5°,  [a]#  +5-57°  in  MeOH,  gives  a 
methiodide,  m.p.  225 — 227°  (decomp.),  and  is  hydrogenated  (Pt02 
in  n-HCI  at  14°)  to  non-cryst.  dihydroaphyllidine  (IV).  (II)  is 
converted  by  successive  treatments  with  billing  5%  HC1  and  HC1— 
EtOH  into  Et  aphyllate  (V),  b.p.  150°  (bath) /high  vac.,  which  gives 
a  cryst.  monohydrate ,  m.p.  76 — 77°,  [<ij ]/  +25-30°  in  MeOH  (platini- 
chloride,  C17H30O2N2,H2PtCl3 ;  corresponding  Me  ester  monohydrate, 
m.p.  82 — 83°).  (V)  is  hydrolysed  to  aphyllic  acid,  m.p.  218 — 221° 

(vac.;  decomp.),  which  at  140 — 150°/high  vac.  passes  into  (III), 
[°]}>  +10  08°  in  MeOH,  which  could  not  be  caused  to  crystallise; 
it  gives  a  picrolonate,  m.p.  233 — 234°  (decomp.),  and  a  methiodide, 
m.p.  219 — 221°  (decomp, ).  Treatment  of  (IV)  with  boiling  3% 
HC1  followed  by  esterification  gives  (V).  (II)  suffers  ring-opening 
when  boiled  with  5%  HC1  but  the  esterified  product  is  non-cryst. 
and  becomes  resinified  in  light  petroleum  within  a  few  days.  (V) 
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is  also  obtained  from  the  residues  left  after  removal  of  (II)  and 
(III)  from  the  sulphate  liquor.  H.  W. 

Ergot  alkaloids. — See  B.,  1942,  III,  278. 

Strychnos  alkaloids.  CXVI.  Brucine-9-acetic  acid  and  -9-nitrile. 

H.  Leuchs  and  H.  J.  Teuber  (Ber.,  1942,  75,  [B],  920—924).— 
tp- Brucine  (I)  is  converted  by  CH2(C02H)2  in  hot  AcOH  into  brucine- 
§-acetic  acid  (II),  m.p.  245 — 247°  (vac.;  slight  decomp.),  [a]o 
—  64°  in  H20  [ perchlorate  (III),  (anhyd.)  m.p.  240 — 250°  (vac.), 
(hydrate)  softens  at  190°  and  foams  and  becomes  discoloured  at 
220°;  Me  ester  perchlorate,  m.p.  191  -- 194°  (vac. ;  decomp.)].  Oxid¬ 
ation  of  (III)  by  5n-HX03  at  0°  gives  a  red  quinone  solution  reduced 
by  S02  to  the  quinol,  C23H2403N2  (perchlorate),  and  oxidised  by 
HCIO,  at  50°  to  the  nitroquinone,  C23H23O0N3  (perchlorate) ,  reduced 
to  the  nitroquinol,  C23H25OaN3  (perchlorate).  (II)  is  reduced  (Pt02 
in  H20)  to  dihydrobrucineacetic  acid,  m.p.  282 — 284°.  (Ill)  and 
PhCHO  in  boiling  NaOMe-MeOH  afford  benzylidenebrucineacetic 
acid  [perchlorate  monohydrate,  becomes  discoloured  at  240°  and 
gives  a  resin  at  305°  (vac.)].  When  heated  at  its  m.p.  (II)  yields 
COz  and  9  methylbrucine  [perchlorate,  m.p.  260 — 300°  (decomp.)]. 
(I)  and  KCN  in  AcOH  at  20°  and  subsequently  at  100°  afford 
brucine  -^-nitrile  (IV),  m.p.  228 — 232°  (vac.)  ( hydrochloride ;  per¬ 
chlorate),  which  is  not  hydrolysed  by  boiling  2N-NaOH  or  2n-HC104. 
It  is  not  greatly  attacked  by  Zn-Hg  in  6n-HC1  but  is  reduced  by  H2 
in  presence  of  Pt  and  n-HCI  to  9-aminomethyldihydrobrucine,  m.p. 
(hydrated)  120 — 123°  (vac.),  (anhyd.)  foams  at  120 — 140°  and  be¬ 
comes  transparent  at  160°  [diperchlorate,  m.p.  220 — 265°;  Ac  deriv¬ 
ative,  softens  at  250°,  m.p.  257 — 260°  (vac.)].  (IV)  is  oxidised  by 
KMnOj  in  COMe2  to  brucinononitrile,  softens  at  260°,  m.p.  275 — 280° 
(vac.  ;  decomp.).  (IV)  is  converted  by  2n-HC104  and  5n-HN03 
followed  by  S02  at  20°  into  the  quinol,  C22H2104N3  (perchlorate) ;  if 
the  solution  is  heated  to  50°  and  then  reduced  the  product  is  the 
nitroquinol  hydrate,  C22H220,N4  (perchlorate) .  H.  W. 

Alkaloid  of  Berberis  umbellata.  Wall.  II.  R-  Chatterjee  (/. 
Indian  Chem.  Soc.,  1942,  19,  233—238;  cf.  A.,  1941,  II,  23).— 
Umbellatine  (I),  C4He(0H)2(CH202)(NMe)(0Me)2(0H)2  [ nitrate ,  m.p. 
>250°;  sulphate,  m.p.  274°  (decomp.) ;  picrate,  m.p.  232°  (decomp.) ; 
Ac2  derivative,  m.p.  193°  (decomp.)  (shrinks  at  187°);  does  not 
form  an  oxime  or  semicarbazone],  occurs  in  the  Himalayan  Berberis 
sp.,  and  is  probably  related  to  berberine  in  structure.  A  comparison 
of  the  absorption  curves  and  properties  of  the  two  compounds 
indicates  close  similarity.  (I)  probably  possesses  a  methylenedioxy- 
tetrahydroisoquinoline  skeleton ;  it  contains  an  imino-Me,  and  4 
active  H  (probably  from  4  OH).  Hydrogenation  (Pd-C  in  MeOH) 
affords  dihydro-,  chars  without  melting,  and  tetrahydro-umbellatine , 
m.p.  213 — 215°  (decomp.).  Mel  converts  (I)  into  a  methiodide, 
but  Me2S04— aq.  KOH  yields  the  Me  ether,  m.p.  265°.  A.  T.  P. 

Alkaloids  of  the  fruit  of  Solatium  xanthocarpum.  B.  L.  Manjunath 
and  M.  Shadaksharaswamy  (J.  Mysore  XJniv.,  1942,  3,  B,  117 — 121  ; 
cf.  A.,  1937,  II,  435;  1938,  II,  35,  299).— From  the  EtOH  extract 
of  the  defatted  dried  fruits  of  S.  xanthocarpum  have  been  isolated 
glucose,  rhamnose,  galactose,  and  solanine-s,  m.p.  279°  (shrinks  at 
273°,  decomp.  290°)  [ platinichloride ,  m.p.  155°  (decomp.)],  hydrolysed 
(H2S04)  to  solanidine,  m.p.  197-5°,  [a]f,2  +113-5°  in  CHC13  (Bz3 
derivative,  m.p.  227°;  Me.,  ether  methiodide,  m.p.  233 — 234°),  which 
contains  neither  OMe  nor  NMe  groups.  A.  Li. 

H.  Wieland’s  work  on  natural  nitrogenous  substances  (alkaloids 
and  pterins).  C.  Schopf  (.Vaturwiss.,  1942,  30,  359 — 373). — A 
review.  F.  O.  H. 


VIII.  -0RGAN0-METALLIC  COMPOUNDS. 

Oxidation  of  u-butylboron. — See  A.,  1942,  I,  400. 
Mercurated  aliphatic  ketones.— See  B.,  1942,  III,  223. 
Mercuriphenyl  derivative. — See  B.,  1942,  III,  224,  246. 
Mercurated  3-nitro-6-alkylphenols.  -See  B.,  1942,  III,  223. 


IX.— PROTEINS. 

Determination  of  mol.  wt.  and  particle  form  of  some  breakdown 
products  of  gelatin  by  precipitation -titration.  B.  Jirgensons  (J.  pr. 
Chem.,  1942,  [ii],  160,  21 — 32). — Mol.  wts.  of  1000 — 30,000  have 
been  found  by  pptn. -titration  in  agreement  with  other  methods  for 
breakdown  products  of  gelatin.  The  dependence  of  precipitability 
on  concn.  indicates  a  long  chain  form  for  the  particles.  F.  J.  G. 

Application  of  acidic  and  basic  alumina  columns  to  analysis  of 

protein  hydrolysates.  T.  Wieland  ( Naturwiss .,  1942,  30,  374 _ 

376). — The  method  is  based  on  the  adsorption  of  only  aminodicarb- 
oxylic  acids  by  acidic  (HCl-treated)  A1203  and  of  only  diamino- 
carboxylic  acids  by  untreated  A1203,  neutral  NH2-acids  and  histidine 
being  unadsorbed.  The  Na  salts  of  NH2-acids  in  80%  EtOH  are 
adsorbed  on  the  acidic  A1203  and  can  be  separatee^  from  glucose 
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which  is  not  adsorbed  under  similar  conditions.  The  application 
of  the  method  to  the  hydrolysates  of  caseinogen  and  other  proteins 
yielded  by  boiling  with  20%  H2S04  for  20  hr.  or  with  cone.  HC1 
for  12  hr.  is  described.  Tryptophan  is  partly  degraded  during  the 
hydrolysis,  whilst  the  yield  of  hydroxyglutamic  acid  (from  casein¬ 
ogen)  is  greater  with  the  HC1  hydrolysis  than  with  the  longer  H2SO, 
hydrolysis.  F.  O.  H. 

Preparation  and  properties  of  protein  sols.  II.  Sols  with  /-hist¬ 
idine,  d-arginine,  /-proline,  and  /-hydroxyproline. — See  A.,  1943, 1. 15. 

Histidine  content  of  haemoglobin. — See  A.,  1942,  III,  874. 


X.— MISCELLANEOUS  UNCLASSIFIABLE 
SUBSTANCES. 

Isolation  of  three  new  bitter  principles  from  neem  oil.  S.  Siddiqui 
(Current  Sci.,  1942,  11,  278 — 279). — Fractionation  by  solvent 
methods  yielded  nimbin,  C,H10O,  m.p.  205°  (01%  of  the  oil), 
nimbinin,  m.p.  192°  (0-01%),  and  nimbidin,  m.p.  90 — 100°  (11%), 
all  neutral,  H20-insol.,  and  bitter-tasting  in  aq.-EtOH  suspension. 

R.  L.  E. 

Primula  saponin.  A.  Margot  and  T.  Reichstein  ( Pharm .  Acta 
Helv.,  1942,  17,  113 — 140). — The  extraction  is  described  of  a  saponin 
(as  Na  salt)  from  defatted  powdered  primula  root;  the  yield  is 
4  1%  from  P.  officinalis,  and  2-3%  from  P.  elatior.  The  free  saponin 
has  m.p.  235 — 237°  (decomp.),  [a]}>  —34-8°  in  MeOH  (P.  officinalis), 
or  m.p.  240 — 241°  (decomp.),  [a]}J  —31-8°  (P.  elatior).  The  yield 
of  Me  ester  (with  CH2N2  in  Et20),  ?  C4tH80Ojt,  m.p,  314 — 315° 
(decomp.),  [a]])1  —35-3°,  from  the  latter  is  >3  times  that  from  the 
former.  The  Me  ester  acetate  has  m.p.  205 — 209°,  [a]n  — 16  4°  to 
—  17-6°.  Hydrolysis  of  both  saponins  yields  :  genin  A.  m.p.  248 — 
250°,  [a] +16-6°  [ diacetate  (I),  m.p.  220—221°,  [a]},6  -31-2°  in 
CHCL,;  triacetate,  m.p.  153 — 156°,  [alp  —8-4°  in  COMeJ ;  genin  B, 
m.p.  248—255°,  [a]J?  +62-4°  in  EtOH  [ diacetate  (II),  m.p.  216—218° 
(decomp.),  [a]D  +64-9°  in  CHC13 ;  no  triacetate  formed].  Diacetyl- 
genin  C  (III),  m.p.  267 — 271°,  [a]}f  +5-5°  in  CHC12,  is  separated  by 
fractional  dissolution  from  the  acetylation  products  of  the  genin ; 
it  yields  by  alkaline  hydrolysis  genin  A.  Oxidation  (CrO,  in  AcOH) 
of  (I)  yields  a  compound,  CJ4H50O6,  m.p.  262 — 265°,  [a]D  —31°  in 
CHCI3.  Similarly  (II)  yields  a  substance,  C26H5407,  m.p.  285 — 293° 
(decomp,),  and  (III)  two  substances,  m.p.  168 — 172°  and  265 — 271°. 
Oxidation  (Br)  of  the  COMe2-sol.  carbohydrate  portion  yields 
/-galactose  and  /-glucose.  From  the  products  of  aq.-EtOH-H2SO, 
hydrolysis  of  the  saponin  an  EtOH-insol.  Ba  salt  of  a  uronic  acid 
was  obtained ;  oxidation  (Br)  of  the  free  acid  yielded  two  fractions, 
one  which  gave  a  sparingly  sol.  K  salt,  and  the  other  a  quinine 
salt,  m.p.  181 — 183°  (decomp.),  which  could  not  be  identified. 

P.  G.  M. 

Constituents  of  hinokiol.  VD3.  Synthesis  of  matairesinol  di¬ 
methyl  ether  from  hinokinin.  S.  Keimatsu  and  T.  Ishiguro  (/. 
Pharm.  Soc.  Japan,  1936,  56,  399 — 404;  cf.  A.,  1937,  II,  21). — 
Hinokinin  with  KOH-MeOH  at  175 — 180°  for  6 — 7  hr.  gave  a 
compound,  m.p.  114 — 116°,  and  a  phenol  (I),  acetylation  and/or 
methylation  of  which  gave  matairesinol  Me2  ether,  identified  by 
m.p.,  (N02)2-  and  Br,-compounds.  Ethylation  (Et2S04)  and  hydro¬ 
lysis  (KOH)  of  (I)  gave  a/J-bis-(3  :  4-diethoxybenzyl)butyrolactone. 

Ch.  Abs.  (c) 

Claviformin  (?C9H10O6),  m.p.  110°. — See  A.,  1942,  III,  937. 

Lignin.  L.  Acetic  acid-lignin.  K.  Freudenberg  and  E.  Plan- 
kenhorn  (Ber.,  1942,  75,  [B],  857 — 867). — Repeated  treatment  of 
pine  wood  with  a  boiling  mixture  of  AcOH  and  aq.  MgCl2  removes 
the  whole  of  the  lignin  as  "  acetic  acid-lignin  ”  (I),  freely  sol.  in  aq. 
alkali  hydroxide,  COMe2,  AcOH,  C5H5N,  and  undiluted  N2H4,H20, 
insol.  in  HsO  and  carbonate,  scarcely  sol.  in  abs.  EtOH,  and  partly 
sol.  in  aq.  EtOH.  Alkali  removes  10%  of  Ac  leaving  a  product 
sol.  in  aq.  alkali  hydroxide,  AcOH,  and  C5H6N  but  insol.  in  HzO 
and  carbonate,  almost  insol.  in  aq.  EtOH  or  anhyd.  COMe2.  The 
characteristic  solubilities  are  therefore  proper  to  the  fundamental 
Ac-free  product.  Isolated  cuproxam-lignin  (II)  (insol.  in  alkali)  is 
transformed  by  AcOH-aq.  MgCl2  into  (I)  with  the  same  properties. 
These,  however,  are  foreign  to  the  native  lignin  since  hydrolysed 
(I)  from  wood  or  (II)  cannot  be  changed  by  hot  1%  H2SO„  into  an 
alkali-insol.  product  resembling  (II).  (II)  appears  to  be  more 
closely  related  than  the  alkali-  or  organosolve-  (III)  -lignin  to  native 
lignin.  It  is  brought  into  solution  by  HSOa'  and  is  followed  in  this 
respect  by  laboratory  “  HCl-lignin  "  (IV)  and  Tornesch  lignin  which 
are  dissolved  with  difficulty  or  not  at  all.  Technical  (IV)  has  been 
further  changed  and  is  partly  sol.  in  alkali  owing  to  partial  demethyl- 
ation.  The  alkali-  and  organosolve-lignins  are  little  affected  by 
HSO/  even  after  pre-treatment  with  SOa".  Lignin  in  wood  and 
(III)  have  thermoplasticity  in  common  but  this  property  is  not 


shown  by  (II);  it  appears  to  depend  on  the  slight  degree  of  con¬ 
densation  of  lignin  in  wood.  Determination  of  phenolic  UH  in 
lignin  cannot  be  effected  potentiometrically  and  the  regulated  Ac 
elimination  from  (I)  gives  difficultly  interpretable  results.  Some 
information  is  derived  from  analysis  of  the  Na  salts  obtained  by 
the  action  of  NaOAlk  on  hydrolysed  (I)  in  an  org.  medium  but  the 
most  satisfactory  process  consists  of  the  treatment  of  the  toluene- 
sulphonates  with  anhyd.  N2H4.  The  increase  of  phenolic  OH  from 
0-7%  in  (II)  to  3-3%  in  deacetylated  (I)  does  not  correspond  with 


(d.)  (B.)  (C.) 


an  increase  in  total  OH  and  is  accounted  for  on  the  hypothesis 
that  units  of  type  A  are  unchanged  by  AcOH-MgCl2  followed  by 
hydrolysis  whereas  units  of  type  B  pass  into  those  of  type  C. 
Very  little  vanillin  is  obtained  by  oxidation  of  (I)  with  PhN02  and 
even  in  presence  of  Co(OH)2  the  yield  is  <3^  that  from  untreated 
lignin.  This  is  ascribed  to  the  inability  of  C  and  ability  of  B  to 
yield  the  CHO  roup.  H.  \V. 


XL— ANALYSIS. 

Gas-Sred  furnace  for  semi-micro-determination  of  carbon  and 

hydrogen.  H.  A.  Paget  ( Ind .  Eng.  Chem.  [Anal.],  1942,  14.  764 — 
766). — The  novel  features  of  the  furnace  are  Ag  sleeves,  for  distribu¬ 
tion  of  heat,  on  the  combustion  tube  sections,  and  screens  for  the 
sections  to  prevent  premature  volatilisation  of  the  test  substance. 

J.  D.  R. 

Isothermal  diffusion  method  of  preparing  highly  purified  micro¬ 
chemical  reagents. — See  A.,  1943.  I,  26. 

Lower  aliphatic  alcohols.  Application  of  the  Zerevitinov  determin¬ 
ation.  W.  Hollyday  and  D.  L.  Cottle  (Ind.  Eng.  Chem.  [Anal.],  1942, 
14,  774 — 775). — Apparatus  for  determination  of  lower  aliphatic 
alcohols  by  the  Zerevitinov  method  is  described  in  detail.  tsoAmyl 
ether  is  used  as  solvent  for  the  alcohol  and  the  Grignard  reagent. 
Theconcn.  of  the  alcohol  in  the  solvent  should  be  such  that  no  appre¬ 
ciable  ppt.  of  Mg  alkoxyiodide  is  formed.  J.  D.  R. 

Determination  of  alkoxyl  groups  in  cellulose  ethers.  E.  P. 
Samsell  and  J.  A.  McHard  (Ind.  Eng.  Chem.  [Anal.],  1942,  14,  750 — 
754). — A  detailed  description  is  given  of  the  construction  and 
operation  of  a  modified  Zeisel  apparatus  for  the  Viebock  determin¬ 
ation  of  OEt  and  OMe  in  cellulose  ethers.  The  use  of  a  solvent  in 
addition  to  the  HI  is  not  advisable  except  in  the  cases  of  very 
resistant  substances,  when  PhOH  or  (EtCO)20  may  be  used. 

J.  D.  R. 

New  reaction  for  the  investigation  of  amino-acids.  A.  Barreto 
(Rev.  Quim.  Ind.,  1942,  11,  275). — 1  c.c.  of  a  neutral  solution  con¬ 
taining  NH2-acids  (I)  with  1  c.c.  of  15 — 20%  neutral  CGC1  ,-OX a 
and  1  c.c.  of  neutral  40%  CH20  gives  a  white  ppt.  of  C,Cl5-OH. 
(I)  may  be  determined  as  C6Cl6-OH  in  1  c.c.  of  0-5 — 1-0%  solution 
by  adding  2  c.c.  of  neutral  20%  C,Cl6-ONa  and  2  c.c.  of  neutral 
40%  ch2o.  F.  R.  G. 

Step-photometric  determination  of  oestrogenic  stilbenes.  E.  Huf 
and  G.  Widmann  (Z.  physiol.  Chem.,  1942,  274,  88 — 95). — 4  :  4'-Di- 
hydroxy-a/?-diethylstilbene  gives  a  yellow-red  colour  with  p- 
S02H-C6H4-N2C1  in  borate-buffered  solution  (pH  12)  which,  under 
defined  conditions,  can  readily  be  used  for  its  determination  with 
an  accuracy  of  ±10%.  The  process  can  be  extended  to  esters 
(oil-  or  H20-sol.)  if  they  are  hydrolysed  before  addition  of  the 
reagent.  Directions  are  also  given  for  the  determination  of  oestro¬ 
genic  stilbenes  in  oil  or  tablets,  from  which  they  are  extracted  by 
MeOH.  H.  \V. 

Wing  pigments  of  butterflies,  Xm.  Detection  and  determination 
of  leucopterin.  P.  Decker  (Z.  physiol.  Chem.,  1942,  274.  223 — 230). — 
Leucopterin  (I)  is  deteffed  and  approx,  determined  by  measure¬ 
ment  of  its  blue  fluorescence  in  alkaline  solution.  It  could  not  be 
detected  in  human  urine,  snake  excrement,  or  guano,  in  which  the 
respective  limits  of  sensitiveness  are  <1  mg.  per  1.,  <0  02%,  and 
<0-3%.  The  grub  of  the  clothes  moth  contains  0  01%  of  (I). 
(I)  is  sol.  in~106  parts  of  H20  at  20°.  jj  \V.  ’* 

Determination  of  protein  by  biuret  and  Greenberg  methods  -  See 

A  ,  1943,  III,  76. 
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I.— ALIPHATIC. 

Products  from  the  Wurtz  reaction.  Mechanism  of  their  formation. 

A.  Saffer  and  T.  W.  Davis  (J .  Amer.  Chem.  Soc.,  1942.  64.  2039 — 
2043). — At  320°/200  mm.,  Mel,  EtI,  or  Mel-Etl  with  Na  gives 
complex  mixtures  containing  H2,  C,  saturated  and  unsaturated 
hydrocarbons  (much  CH,  from  Mel  or  C2H„  from  EtI).  The  results 
are  explained  as  due  to  formation  of  alkyl  radicals,  which  react 
mainly  with  excess  of  halide.  Secondary  radicals  disappear  by 
interaction  with  each  other  or  Na.  R.  S.  C. 

Tracer  studies  with  radioactive  hydrogen.  (A)  Synthesis  of 
labelled  methyl  iodide,  (B)  Menschutkin  reaction. — See  A.,  1943,  I, 
39. 

Photo-oxidation  of  methyl  iodide. — -See  A.,  1943,  I,  40. 

Common  basis  of  intramolecular  rearrangements.  IX.  Form¬ 
ation  of  cyc/o propanes  from  monohalides.  III.  Action  of  sodium 
alkyls  on  aliphatic  chlorides.  Relation  to  the  Wurtz  reaction.  F.  C. 

Whitmore  and  H.  D.  Zook  [J .  Amer.  Chem.  Soc.,  1942,  64,  1783 — 
1785;  cf.  A.,  1942,  II,  83). — HgEt2  (excess)  and  Na  in  n-C5HI2-N2 
at  25°  give  NaEt  (80%)  and  5 — -8%  Na-Hg.  NaEt  and  k-C8H13C1 
at  — 10°  to  0°  give  (a)  by  coupling  «-C,Hla  (40%)  and  (b)  CHjlCHBu11 
(46%)  +  CjH,  (52%).  NaPr“  (prep,  from  HgPr“2  in  k-C8H18-N2) 
and  CH2BuvC1  do  not  react  at  <50°  but  at  50 — 60°  give  1  :  1-di- 
methylcyciopropane  (75%),  C3H8  (70%),  Bu°Buy  (4%),  and  C3H8 
(5%;  probably  formed  by  decomp,  of  NaPr“).  CH2Bu7C1  does  not 
react  with  6%  Na-Hg.  NaAlk  thus  reacts  partly  as  a  base,  remov¬ 
ing  HHal  from  the  halide,  and  this  is  their  effect  when  they  are 
formed  in  the  Wurtz  reaction.  The  olefine  is  derived  solely  from 
the  halide  and  the  simple  paraffin  from  the  NaAlk.  R.  S.  C. 

Higher  hydrocarbons.  II.  Five  A-substituted  heneicosanes.  F.C. 
Whitmore,  J.  N.  Cosby,  W.  S.  Sloatman,  and  D.  G.  Clarke  (J.  Amer. 
Chem.  Soc.,  1942,  64,  1801—1803;  cf.  A.,  1942,  II,  341).—  n- 
C12H2S-MgBr  (I)  and  M-C5H21*C02Et  (1-07  mols.)  give  n- 
CsH11-C(C12H25-b)2-OH  (II),  b.p.  225 — 229°/l  mm.,  and  some 
»-C1(1H22  and  hexadecan-jj-one.  Dehydration  of  (II)  by  CuS04-N2 
at  160—180°,  purification  of  the  olefine  by  Si02  gel,  and  then  hydro¬ 
genation  over  Ni  at  120°/1 100  lb.  gives  \-n-amyl-n-heneicosane,  m.p. 
— 9T°,  b.p.  192°/1  mm.  X-a-Ethyl-n-propyl-,  b.p.  187°/1  mm,,  and 
\-cy t:\opentyl-n-heneicosane,  m.p.  —12-7°,  b.p.  186°/1  mm.,  are 
similarly  prepared  using  ~2  mols.  of  the  appropriate  ester.  MeOBz 
(3  mols.)  and  (I)  in  Et20  give,  after  dehydration  of  the  carbinol, 
\-phenyl- A" -n-heneicosene ,  b.p.  203°/l  mm.,  hydrogenated  in  presence 
of  very  active  Ni  at  room  temp. /1 800  lb.  to  A -phenyl-,  m.p.  20-8°, 
b.p.  204°/l  mm.,  or  in  presence  of  Ni  at  150°/1500 — -1800  lb.  to 
\-cyclohexyl-n-heneicosane,  m.p.  —7-2°,  b.p.  209°/ 1  mm.  Et  cyclo- 
pentanecarboxylate,  b.p.  171-9°/737  mm.,  is  prepared  (48-5%)  from 
Mg  cyclopentyl  bromide  and  Et2C03  in  Et20  at  0°.  n,  d,  and  i; 
are  recorded  for  the  hydrocarbons.  Purities  are  >95%. 

(  R.  S.  C. 

:  Allylic  rearrangements.  XIII.  Kinetics  and  mechanisms  Of  the 

L  conversion  of  crotyl  and  methylvinylcarbinyl  chlorides  into  acetates 
1);  and  ethyl  ethers.  J.  D.  Roberts,  W.  G.  Young,  and  S.  Winstein 
I  (J ■  Amer.  Chem.  Soc.,  1942,  64,  2157—2164;  cf.  A.,  1942,  II,  2931. 
E  — Bimol.  interaction  of  CHMe!CH-CH2Cl  (I)  or  CH2!CH-CHMeCl 

■  (II)  with  OEt'  or  OAc'  gives  only  the  normal  product  and  solvolytic 
ft  (5jfl)  reaction  gives  mixtures.  The  first  type  can  be  induced  with- 

■  out  the  latter.  Interaction  of  (I)  with  NaOEt  in  EtOH  is  of  the 

■  second  order,  little  changed  by  adding  a  little  H20.  Solvolysis  of 

■  (I)  with  EtOH  at  25°  is  of  the  first  order,  k1  (1-84  X  10-4)  of  which 

I  is  much  increased  by  H20  (12-3  X  10-4  in  presence  of  5-35  mols.  of 
i  HtO  per  1.).  99%  pure  Et  ether  is  obtained  from  0-7m-(I)  and 

|  0  §M-NaOEt,  and  >96%-pure  Et  ether  from  1-3m-(II)  and  1-8m- 
Jf  NaOEt.  With  KOAc  or  diphenylguanidinium  acetate  in  AcOH, 

(I)  or  (II)  gives  mixed  acetates,  the  kinetics  being  those  of  mixed- 
order  reactions,  but  KOAc-Ac20  at  100°  reacts  homogeneously  with 
(I)  and  NEt4-OAc-COMe2  at  58°  similarly  with  (II).  R.  S.  C. 

Dehydration  A“«-hexadien-y-ol  to  Aa7t-hexatriene  and  A1 : 3-CycIo- 
hexadiene.  L.  w-  Butz  (J-  Amer.  Chem.  Soc.,  1942,  64,  1978— 
1979), — Dehydration  (conditions:  A.,  1940,  II,  182)  of 
CH2:CH-CH2-CH(0H)-CH:CH2  gives  some  A1 : 3-cyclohexadiene  (I), 
since  with  (:CH-CO)20  at  30°  the  product  gives  the  e«doethylene- 
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tetrahydrophthalic  anhydride,  m.p.  147°,  also  obtained  from  pure 
(I).  However,  the  amount  of  (I)  formed  varies  uncontrollably. 

R.  S.  C. 

Synthesis  of  higher  alcohols  from  water-gas  under  pressure. — See 
B„  1942,  II,  393. 

Preparation  and  properties  of  polyethoxyethanes  and  their  bromo- 
derivatives.  S.  M.  McElvain  and  P.  M.  Walters  (J.  Amer.  Chem. 
Soc.,  1942,  64,  1963— 1965).— CMe(OEt)3  and  Br  (1  mol.)  in  CtHsN 
at  —30°,  later  60—70°,  give  53%  of  CHBr2-C(OEt)3,  b.p.  102— 
104°/8  mm.,  converted  by  boiling  KOEt-EtOH  into  CH2Br-C(OEt)3 
and  thence  (excess  of  alkali  or  separate  experiment)  CMe(OEt)3. 
CHMe(OEt)z  and  Br  in  C8H5N  at  10—15°  give  CH2Br-CH(OEt)2 
(23%)  and  CHBr2-CH(OEt)2  (29%).  OEt-CH2-CH(OEt)2  with  Br 
in  C5HjN  at  65°  gives  a  mixture,  including  15%  of  (OEt)2CH-CHO, 
b.p,  79°/12  mm.,  but  in  absence  of  a  solvent  suffers  fission  to  EtBr 
(0-85),  H30  (0-97),  EtOH  (0-75),  and  CHBr„-CH(OEt)2  (0-25  mol.). 
(CH2-OEt)2  and  Br  at  80°  or  in  C5H6N  at  65°  give  mixtures.. 
CHBr2-CH(OEt)2  and  boiling  KOH-EtOH  give  CHBrICfOEt), 
(62-5%),  b.p.  72— 73°/l  1  mm. ;  CHCl2-CH(OEt)2  gives  CHCi:C(OEt)2 
(60%),  b.p.  57— 58°/10  mm.  OEt-CH2-CONH2,  m.p.  82—83°,  b.p. 
225—230°,  and  P206  at  150—180°  give  OEt-CH2-CN  (60%).  b.p. 
133 — 134°.  Et3  ethoxyorthoacetate  (prep,  from  CH2C1-CN),  b.p.  69- 
70°/10  mm.,  180 — 181°/740  mm,,  is  largely  decomposed  by  Br  in 
C6H6N  at  80°.  OEt-CHBr-CH(OEt)2  and  KOEt— EtOH  give 
CHBr:C(OEt)2  (cf.  A.,  1938,  II,  4).  R.  S.  C. 

Tracer  studies  with  radioactive  carbon.  Synthesis  and  oxidation 
of  three-carbon  acids. — See  A.,  1943,  I,  39. 

Fats  from  fatty  acids  having  an  odd  number  of  carbon  atoms. 

W.  Keil  [Z.  physiol.  Chem.,  1942,  274,  175 — 185). — See  A.,  1943, 
III,  131.  CHEtBu“,CH2,OH  and  HBr  at  100 — -130°  give  the 
bromide,  b.p.  72 — 75°/10  mm.,  converted  by,  successively, 
CHNa(C02Et)2-Et0H,  boiling  KOH-EtOH,  and  heat  at  180°  into 
y-elhyl-n-octoic  acid,  b.p.  142 — 143°/10  mm.  The  derived  Et  ester, 
b.p.  108 — 110°/10  mm.,  with  H2-Cu  chromite  at  270°  gives 
CHEtBu“-[CH2]2-OH,  b.p.  108 — 110°/10  mm.,  and  thence,  as  above, 
the  bromide  (I),  b.p.  104 — 106°/10  mm.,  and  e-ethyl-n-decoic  acid, 
a  liquid.  With  boiling  KCN-KI-EtOH,  (I)  gives  the  nitrile,  b.p. 
126 — 128°/14  mm.,  which  with  HC1— EtOH  and  then  NaOH  gives 
8-ethyl-n-nonoic  acid,  b.p.  163 — 166°/17  mm.  (Et  ester,  b.p.  126 — 
130°/17  mm.).  n-Decaldehyde  and  MgMeBr-Et20  give  n-undecan- 
j3-ol  and  thence  the  bromide,  b.p.  128°/15  mm., 
K-C,Hls-CHMe-CH(C02Et)2,  b.p.  150— 152°/2  mm.,  and,  by  aq. 
NaOH  at  130 — 150°  and  then  decarboxylation  at  180°,  fl-methyl-n- 
dodecoic  acid,  b.p.  125 — 130°/16  mm.  M-Octaldehyde  gives  similarly 
«-nonan-|8-ol,  the  bromide,  b.p.  116 — 118°/38  mm..  Me  |S-methyl- 
n-decoate,  b.p.  110 — 113°/18  mm.  (by  H2-Cu  chromite  at  280°/180 
atm.;  then  HBr),  y-methyl-n-decyl  bromide,  b.p.  120 — -124°/20 
mm.,  and  8-methyl-n-dodecoic  acid,  b.p.  132°/10-6  mm.  R.  S.  C. 

Action  of  fatty  acids  on  copper. — See  A.,  1943,  I,  40. 

Preparation  of  orthoesters.  S.  M.  McElvain  and  J.  W.  Nelson 
[J.  Amer.  Chem.  Soc.,  1942,  64,  1825— 1827).— MgRX  and  C(OEt). 
give  CR2(OEt)2  and  CRyOEt  with  very  little  CR(OEt)3.  Prep,  of 
CR(OEt)3  is  best  (59 — 78%)  effected  by  treating  OEt-CRINH.HCl 
[A)  with  EtOH  (15  mols.)  in  presence  of  Et20  (1 — 3  vols. ;  optimum 
stated  for  Me — Bu)  at  the  b.p.  (39 — 46°).  If  R  is  branched,  the 
yield  is  lower  (Prfl  27 — -30,  Bu#  21 — 23%).  However,  CH2Cl-C(OEt)3 
is  best  prepared  by  EtOH  alone  at  ~40°.  The  decomp.,  (A )  -> 
RCO-NHj  +  EtCl,  becomes  appreciable  only  at  higher  temp.  (SO¬ 
SO0).  Prep,  of  (A)  from  RCN  and  HCl-EtOH  is  described.  Et3 
ortho-acetate,  b.p.  144 — 146°/740  mm.,  -propionate,  b.p.  70 — 72°/ 
32  mm.,  -n-,  b.p.  58 — 59°/7  mm.,  and  -iso-butyrate ,  b.p.  50 — 51°/ 
7  mm.,  -n-,  b.p.  49 — 50°/3  mm.,  and  -iso-valerate,  b.p.  57 — 59°/ 
7  mm.,  and  -chloroacetate,  b.p.  68 — 70°/10  mm.,  are  prepared. 

R.  S.  C. 

Preparation  of  high-molecular  derivatives  of  aliphatic  hydroxy- 
monocarboxylic  acids. — See  B.,  1942,  II,  394. 

Production  of  purified  sodium  lactate. — See  B.,  1942,  II,  394. 

Purification  of  ethyl  lactate. — See  B.,  1942,  II,  394. 

Loco  weeds.  V.  Constituents  of  Astragalus  earlei.  A.  Stempel 
and  R.  C.  Elderfield  (J.  Org.  Chem.,  1942,  7,  432—443-  cf.  A. 
1940,  II,  185;  III,  462). — The  substances  previously  called  "a- 
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and  )3-earleine  ' '  are  identified  as  betaine  and  choline  respectively. 
The  reported  pptn.  of  the  active  constituent  of  A .  earlei  by  phospho- 
tungstic  acid  is  probably  due  to  adsorption  on  the  ppt.  Reinecke 
salt  ppts.  a  highly  active  fraction  from  which  a  cryst.  substance  has 
been  isolated  and  also  ppts.  bases  with  a  strong  ninhydrin  reaction. 
A  dihydroxyvalerolactone,  m.p.  52 — 53°,  [a]ff  —64-7°  in  H20  ( di¬ 
acetate ,  m.p.  86 — 87°,  [oft5  —7-09°  in  CHC13;  phenylhydrazide  of 
the  OH-acid  corresponding  to  the  lactone,  m.p.  114 — 115°,  [o]i,s 
+  42°  +  2°  in  MeOH,  +45°  in  H20),  has  been  isolated  from  extracts 
of  the  weed  together  with  glycerol.  Possible  structures  for  the 
lactone  are  discussed.  Enzymic  action  of  yeast,  takadiastrase,  or 
emulsin  affects  the  carbohydrate  constituents  of  the  weed  without 
apparently  affecting  the  activity.  A-Xylomethylonic  acid  phenyl¬ 
hydrazide,  m.p.  132—133°,  [o]??  +33°  in  MeOH,  +21°  in  H20,  is 
incidentally  described.  M.p.  are  corr.  H.  W. 

Preparation  of  lsevulic  acid. — See  B.,  1942,  II,  394. 

Formation  of  complex  tungsto- tartrates. — See  A.,  1943,  I,  40. 

Long-chain  acids.  V.  Aleuritic  acid.  P.  C.  Mitter  and  S. 
Mukherjee  (/.  Indian  Chem.  Soc.,  1942,  19,  303 — 307). — Et  z-bromo-, 
b.p.  128 — 130°/16  mm.  (from  the  OH-compound  and  PBr3  in  C,H„- 
C6H5N),  with  NaOMe  yields  Et  z-methoxy-hexoate,  b.p  94 — 95°/15 
mm.,  reduced  (Na  +  EtOH)  to  z-meihoxyhexyl  alcohol,  b.p.  112°/ 
18  mm.,  the  bromide,  b.p.  98 — 99°/19  mm.,  from  which  with  Mg 
followed  by  OMe-[CHBr]2-[CH2],-Cl  (NollereZ  ah,  A.,  1934,  991)  in  Et20 
yields  a  product  converted  by  Zn  dust  in  BuOH  into  o-methoxy-Pfl- 
pentadecenyl  chloride,  b.p.  198 — 204°/5  mm.  This  yields  a  nitrile, 
hydrolysed  (EtOH-KOH)  to  o  methoxy-AP-hexadecenoic  acid,  b.p 
194°/2  mm.  Et  aleuritate  is  reduced  (Na  +  BuOH)  to  alenrityl 
alcohol,  m.p.  56°,  oxidised  [Pb(OAc)4  in  AcOH]  to  OH-[CH2]s-CHO 
(small  yield).  A.  Li, 

Production  of  per-acids. — See  B.,  1942,  II,  394. 

O-Penta-acetyW-gluconates  of  polyhydric  alcohols  and  cellulose. 
M  L.  Wolfrom  and  P.  W.  Morgan  (/.  Amer.  Chem.  Soc.,  1942,  64, 
2026 — 2028). — The  appropriate  alcohol  with  gluconyl  chloride  penta- 
acetate  in  CEHSN  gives  ethylene  glycol  di-,  m.p.  94 — 95°,  [a]  +15°, 
propane-ay-diol  di-,  m.p.  88 — 89°,  [a]  +18-5°,  di-f}-hydroxyethyl 
ether  di-,  m.p.  Ill — 112°,  [a]  +12°,  glyceryl  tri-,  amorphous,  softens 
at  58 — 65°,  [a]  +20°,  A-sorbitol  hexa-,  amorphous,  softens  at  65 — 
78°,  [o]  +30°,  d-mannitol  hexa-,  amorphous,  softens  at  65 — 78°, 
[o]  +37°,  and  a-methyl-d-glucopyranoside  tetra-,  amorphous,  softens 
at  68 — 72°,  [o]  +57°,  -O-penla-acetyl-d-gluconate.  In  C5H6N, 

mercerised  cotton  Iinters  gives  a  coloured,  but  in  NEt3-PhN02  at 
80°  gives  a  cream-coloured,  product,  containing  0-45  penta-acetyl- 
(f-gluconyl  (A)  unit  per  anhydroglucose  (B)  unit.  Modified  cellul¬ 
ose  acetate  [1-72  Ac21  per  (B)  unit],  [a]?,4  —  13°  in  C6H6N,  in  C5HSN 
gives  a  product,  [a]”  —10°  in  CSHSN,  [a]j,4  +2-5°  in  CHC13  (gives 
dark,  brittle  films),  containing  0-75  (+)  per  ( B )  unit,  but  in  NEta- 
CHClj  at  60°  gives  a  product,  [a]j,8  —9°  in  C5HEN,  [a];,1  +1°  in 
CHClj  (gives  colourless,  flexible  films),  containing  0-37  [A)  per  (B) 
unit.  Unless  otherwise  stated,  [a]  are  [a];,5  in  CHC13.  R.  S.  C. 

Production  of  isomeric  trioxymethylene. — See  B.,  1942,  II,  394. 

Keten  acetals.  X.  Elimination  of  hydrogen  bromide  from  acetals 
of  a-bromo-aldehydes.  BoPropyl-  and  n-propyl-keten  diethyl  acetal. 

S.  M.  McElvain,  R.  L.  Clarke,  and  G.  D.  Jones  (/.  Amer.  Chem. 
Soc.,  1942,  64.  1966—1969:  cf.  A.,  1942,  II,  296).— CHR(OEt)2 
(R  =  Pr£,  b.p.  133—136°,  Pr“,  b.p.  143—144°,  or  Bu0,  b.p.  156— 
158°)  [modified  prep,  from  CH(OEt)3  and  MgRX]  with  Br  give 
CMe2Br-CH  (OEt) 2,  b.p.  63— 64°/7  mm.,  CHEtBr-CH (OEt)2,  b.p. 
82— 84°/12  mm.,  and  CHPrfBr-CH(OEt)2  (I),  b.p.  55— 56°/3  mm. 
(20 — 40%),\vhich  with  l-4N-KOBuy-BuyOH  giveCH2:CMe-CH(OEt)2 
(64%),  b.p]  136—137°,  CHMelCH-CH (OEt) 2  (41%),  bp.  48—49°/ 
21  mm.,  and  CMejlCH’CHtOEt)^  (62%),  b.p.  50 — 60°/16  mm., 
respectively.  Interaction  of  (I)  with  0-75n-  or  2N-NaOEt-EtOH  or 
0-75N-KOBuy-BuyOH  at  80°  is  of  the  second  order,  faster  with 
KOBuy.  Bu^CN  (prep,  from  Bu«X)-NH2  by  P2Ot  at  90°,  later 
130°),  b.p.  127—129°,  gives  CBuf(OEt)3  and  thence  (Br-C6H6N) 
Et,  a-bromo-orthoisovalerale  (67%),  b.p.  63 — 64°/l-3  mm.,  which 
with  Na  gives  iso propylketen  Et,  acetal  [aa-diethoxy-y-methyl-Aa- 
butene ]  (80%),  b.p.  96— 97°/100  m.,  156 — 157°/745  mm.  (structure 
proved  by  exothermic  hydrolysis  by  very  dil.  HC1  to  Bu0CO2Et). 
Et ,  a-bromo-crtho-n-valerate,  b.p.  69 — 70°/2  mm.,  and  n -propylketen 
Et, acetal  [aa-diethoxy-Aa-n-pentene'],  b.p.  107 — 108°/100  mm.,  167 — 
168°/737  mm  (hydrolysed  to  BuaCOaEt),  are  similarly  prepared. 
CHR2-CHlC(OEt)2  are  not  rearranged  to  CR2lCH-CH(OEt)2  by 
boiling  KOBuy-BuyOH.  The  mode  of  elimination  of  HBrfrom  (I) 
is  inconclusively  discussed.  R.  S.  C. 

Manufacture  of  ketens  and  olefines. — See  B.,  1942,  II,  395. 

Condensation  products  of  keten  with  ketones.  B.  H.  Gwynn  with 
E.  F.  Degering  (J .  Amer.  Chem.  Soc.,  1942,  64,  2216 — 2218). — Keten 
reacts  with  ketones  having  <3  a-H  in  presence  of  a  little  H2SO, 
(not  H3P04  or  £-C,H4Me’S03H),  giving  enol  acetates  (properties 
described).  COMe2,  COMeEt,  mesityl  oxide,  etc.  react  rapidly; 
COPhMe,  COMeBuy,  and  CMe„lCH-COMe  react  slowly,  and  COPr02 
not  at  all.  ’  R.  S.  C. 


Photo-enolisation  of  ketones. — See  A.,  1943,  I,  40.  'j 

Manufacture  of  (A)  quaternary  ammonium  compounds,  (B)  carboxyl 
chlorides,  and  (C)  carboxyl  esters,  of  quaternary  ammonium  com- 
pounds. — See  B.,  1942,  II,  395. 

Nature  and  constitution  of  shellac.  XVI.  Preparation  of  0to» 
trihydroxypentadecylamine  from  aleuritic  acid  by  the  Naogeli  Curtius 
senes  of  reactions.  A.  L  Davis  and  W.  H  Gardner  (/.  Amer. 
Chem.  Soc.,  1942,  64,  1902—1905;  cf.  A.,  1941,  II,  265).— Aleuritic 
[fto-trihydroxypalmitic]  acid,  m.p.  101 — 10T5°,  and  5%  HC1- 
MeOH  give  the  Me  ester,  m.p.  73°,  and  thence  the  hydrazide,  m.p. 

139 — 139  5°,  which  with  aq.  NaNOz  and  then  25%  AcOH  at  0° 
gives  the  azide  (I),  decomp.  52°.  In  boiling  C„H8,  (I)  gives  8io-tri-  < 
hydroxypentadecylcarbimide,  m.p.  103-5 — 104-5°,  hydrolysed  by  j 
boiling  50%  aq.  NaOH  to  the  -amine,  m.p.  146 — 147°  [ picrate ,  m.p.  ' 
118 — 119°  (decomp.)].  In  boiling  HzO,  (I)  gives  NN'-di- &o-tri-  ?. 
hydroxypentadecylcarbamide,  m.p.  122-5 — 123°,  and  in  boiling  , 
EtOH  flio- tri hydroxypentadecyl urethane,  m.p.  78 — 79°  (cf.  Nagel,  j->  l 
A.,  1927,  447;  1931,  960),  neither  of  which  products  could  be  J4 

hydrolysed.  R.  S.  C.  , 


AW-Dimethylethylenediamine  and  [its]  derivatives.  R.  Baltzly, 
J.  S.  Buck,  and  W.  S.  Ide  (J.  Amer.  Chem.  Soc.,  1942,  64,  2232— 
2233). — NMe2’[CH2]2’NH2,  b.p.  107°  (hygroscopic  dihydrochloride, 
m.p,  ~160°),  gives  the  p-nitrobenzoate  hydrochloride  (I),  m.p.  182-5 — 
183-5°,  hydrogenated  (Pt02-EtOH-HCl  here  and  below)  to  the 
p-aminobenzoate  dihydrochloride,  m.p.  190 — 191°  [the  derived  metho- 
chloride  hydrochloride,  decomp.  >230°,  is  obtained  from  the  metho- 
chloride  derived  from  (I)].  The  Ji-nitrobenzoate  hydrochloride, 
m.p.  247 — 248-5°,  gives  6+-aminophenylureidoethyldimethylamine 
[dihydrochloride,  m.p.  182 — 184°  (decomp.);  methochloride  hydro¬ 
chloride,  m.p.  186°].  /J-^-Aminophenylacetamido-  [ dihydrochloride , 
m.p.  209-5 — 210"5°;  methochloride  hydrochloride,  m.p.  155 — 156° 
(decomp.)],  p-phenylthioureido-,  m.p.  83 — 83-5°,  and  jS-sulphanil- 
amido-ethyldimethylamine  [dihydrochloride,  m.p.  211-5 — 213-5° 
(decomp.)]  are  also  described.  "  R.  S.  C. 

Optical  configuration  of  glutamic  acid  isolated  from  casein  hydro¬ 
lysates  by  six  procedures.  (Miss)  J.  C.  Opsahl  and  L.  E.  Amow 
(/.  Amer.  Chem.  Soc.,  1942,  64.  2035 — 2039). — After  hydrolysis  of 
casein  by  boiling  20%  HC1  the  glutamic  acid  (I)  isolated  by  six 
different  methods  contains  2-5 — 6-2%  of  the  d-iorm.  Recoveries 
are  recorded  for  hydrolysates  containing  added  dl-( I) ;  for  the  two 
best  methods  these  are  76 — 89  and  82 — 96%.  The  methods  used 
are  detailed.  R.  S.  C. 


r-jS-Hydroxyglutamic  acid.  E.  Abderhalden  and  G.  Pitschak 
[Z.  physiol.  Chem.,  1940,  265,  31 — 38). — An  improved  method  is 
given  for  the  prep,  of  j--/3-hydroxyglutamic  acid  (I)  from  casein. 
Acetyl-f-glutamic  acid,  m.p.  186 — 187°,  is  converted  by  CH2N2  and 
subsequent  distillation  into  the  corresponding  optically  inactive 
Me2  ester,  b.p.  158 — 162°/0-l  mm.,  m.p.  80°  (also  obtained  from 
the  df-acid,  m.p.  176 — 180°),  and  Me2  glutamate.  r-jfl-Hydroxy- 
glutamic  acid  hydrochloride,  NaOAc,  AcOH,  and  AcaO  yield  a 
product  which  when  treated  with  CH2N2  and  then  distilled  affords 

the  compound  9^>C-C02Me.  Methylation  of  (I)  with 

CH2N2  or  MeOH-HCl  is  accompanied  by  ring-closure.  Me,  carbo- 
benzyloxy glutamate,  b.p.  211 — 214°/0-6 — 0-8  mm.,  and  /9- hydroxy- 
glutamate ,  b.p.  208 — 210°/0-5  mm.,  carbobenzyloxy-l-aspartic  acid, 
m.p.  112-*115°,  [a]}?  +13-85°  in  aq.  NaOH  (Me,  ester,  b.p.  204°/ 
0-25  mm.),  and  Me,  2  :  5-diketopiperazine-Z  :  6-diacetate  are  incident¬ 
ally  described.  H.  W. 


Manufacture  of  organic  amides. — See  B.,  1942,  II,  395. 


Preparation  of  [linear]  polyamides. — See  B.,  1942,  II,  395. 


Mono-  and  di-substituted  guanidines.  J.  S.  Buck,  R.  Baltzly,! 
and  C.  W.  Ferry  ( J  Amer.  Chem.  Soc.,  1942,  64,  2231 — 2232). j 
NH!C(SMe)-NH2.H2S04  and  the  appropriate  amine  give  fl-morpli 
Unoethyl-,  m.p.  197°,  fS/3-diethoxy ethyl-,  m.p.  154°,  NN-rffcycloAe.ryl 
m.p.  195°,  US -benzyl-N -methyl-,  m.p.  252°  (decomp.),  and  h-phenoxM 
butyl-,  m.p  199 — 199-5°,  -guanidine  sulphate,  2B,H,SO..  si 

C10H7-NH-CH8Ph,  CN-NH2,  and  HC1  in  CgHjj-OH  give  N -a-naphti^m 
N-benzylguanidine  hydrochloride,  m.p.  223 — 224°. 
p-OMe’CjHj-CHj-NHj  (2  mols.)  and  CNBr  (1  mol.)  at  150°  gb® 

tilA'-di-p-methoxybenzylguanidine  hydrochloride,  m.p.  125-5 _ 126-5  a 

a-C I0H ,-NH -CS-NHMe  (from  a-C10H7-NCS  and  NH2Me)  with  Me2S@i 
and  then  PbO-NH3  gives  H-a-naphthyl-K'-methylguanidine  hydfm 
chloride,  m.p.  220 — 220-5°  (decomp.).  s,‘C. 


II.— SUGARS  AND  GLUCOSIDES. 


Synthesis  of  epilactose  and  lactose.  W.  T  Haskins  R  m  Hant 
and  C  S.  Hudson  ( J.  Amer .  Chem.  Soc.,  1942,  64,  1852— 18561  - 
Total  synthesis  of  epflactose  and  lactose  is  detailed  (cf  a  i  n ja' 
II,  351).  Condensation  of  acetobromo-+galactose  (prep ‘from  ^ 

nenta-acetate  by  HBr-AcOH  at  n«  „L\  .  m  H  ": 
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■A’®29r?/aS(^1“I  *n  CHC13  at  24°  7  days),  hydrolysis  of  the  product 
by  80  /0  AcOH  at  100°,  and  heating  with  NaOAc— Ac20  at  100° 
gives  i-fi-V-galactopyranosido-D-mannosan  <1,5>/3<1,6> 

2  :  3  :  2'  :  3'  :  4'  :  6' -hexa-acetate  (30%),  m.p  193—194°,  [a]£°  -62-7° 
in  CHClj.  With  H2S04-Ac20-Ac0H  at  0°  this  gives  a-epi/aclose 
ocla-acetate  (I)  (99%),  m.p.  96—97°,  [a]??  +41-2°  in  CHC13,  hydro¬ 
lysed  by  Ba(OMe),- MeOH  at  5°  to  /3-e/>ilactose,  m.p.  195 — 196°, 

[a]?1  -t - 17°  ->  +27-2°  in  H20  (A  0-0151).  HBr-AcOH-Ac20  at  5° 

and  then  Zn  dust— H2PtCl8  in  50%  AcOH  at  0°  converts  (I)  into 
lactal  hexa-acetate,  m.p.  114°,  [all,0  —18  0°  in  CHC13.  which  with 
Bz02H  in  Et20-Et0Ac-H20  at  25°  gives  /3-lactose  hexa-acetate, 
m.p.  89 — 90°,  [all,0  —4-5°  in  CHC13,  and  thence  [Ba(OMe)J  a- 
lactose.  +H20,  m.p.  202°  (decomp.),  [a]  +  81°  -++52-7°  in  H20 
(k  0-0042).  M.p.  are  corr.  R.  s.  C. 

Reactions  relating  to  carbohydrates  and  polysaccharides.  LXV. 
Improved  technique  for  fractionation  of  partly  methylated  glucosides. 

I.  Levi,  W.  L.  Hawkins,  and  H.  Hibbert  (J .  Amer.  Chem.  Soc.,  1942, 
64,  1957 — 1959). — Small  quantities  of  glucosides  are  fractionated 
(Podbielniak ;  apparatus  described)  with  95 — 97%  recovery  and 
formation  of  <1%  of  non-volatile  residue.  In  an  example,  2-957 
g.  of  2  :  3-di-,  2:3:  4-tri-,  and  2:3:4:  6-tetra-methylmethyl- 
glucosides  are  thus  separated.  R.  S.  C. 

Reactions  relating  to  carbohydrates  and  polysaccharides.  LXVI. 
Structure  of  the  dextran  synthesised  by  the  action  of  Leuconostoc 
mesenteroides  on  sucrose.  I.  Levi,  W.  L.  Hawkins,  and  H.  Hibbert 
(J .  Amer.  Chem.  Soc.,  1942,  64,  1959 — 1962). — The  semi-micro¬ 
distillation  technique  (see  above)  is  used  to  confirm  the  finding  (A., 
1938,  II,  44;  cf.  Brauns,  A  ,  1938,  II,  220)  that  the  dextran  named 
yields,  by  complete  methylation  and  hydrolysis,  a  1  3  1  mixture 

of  2  :  3-di-  (I),  2:3:  4-tri-,  and  2:3:4:  6-tetra-methylmethyl- 
glucoside.  (I)  is  identified  as  2  :  3-dimethylglucophenylhydrazide. 
Possible  structures  for  the  dextran  are  indicated.  R.  S  C. 

Lichenin.  E.  G.  V.  Percival  and  H.  Granichstadten  (Nature, 
1942, 150,  549). — Lichenin  (I)  with  1  mol.  of  KOH  for  each  anhydro- 
glucose  unit  forms  an  unstable  additive  compound,  but  both  2- 
and  6-methylglucose  are  present  in  the  products  of  hydrolysis  after 
methylation  under  anhyd.  conditions.  This  indicates  that  the 
primary  alcohol  groups  in  (I)  are  not  shielded  as  in  cellulose. 

A.  A.  E. 

Molecular  constitution  of  enzymically  synthesised  starch.  W.  Z. 
Hassid  and  R.  M.  McCready  (/.  Amer.  Chem.  Soc.,  1941,  63,  2171 — 
2173). — Starch  (I),  [a]n  +170°  in  N-NaOH,  synthesised  from  the 
Cori  ester  by  potato  phosphorylase,  with  Ac20-C5HEN  at  60°  gives 
a  "  triacetate,”  [a]D  +170°  in  CHC13,  mol.  wt.  ( -q )  84,000,  hydrolysed 
by  0-5n-KOH  at  room  temp,  to  (I),  [a]D  +168°,  and  converted  by 
Me4SO4-30%  NaOH  at  55°  into  a  “  Me,  ”  ether,  [a]c  +216°  in 
CHCL,,  mol.  wt.  (ij)  54,000.  This,  by  hydrolysis,  gives  2:3:  6-tri- 
but  no  tetra-  or  di-methylglucose,  showing  that  the  glucose  units 
form  long  chains  or  loops  and  that  natural  synthesis  of  starch 
involves  enzymes  more  complicated  than  phosphorylase. 

R.  S.  C. 

Estimation  of  the  dialdehyde  type  of  oxidation  in  hydroxystarches 
and  hydroxycelluloses.  D.  H.  Grangaard,  E.  K.  Gladding,  and 
C.  B.  Purves  (Paper  Trade  J.,  1942,  115,  TAPPI  Sect.,  75—80).— 
Oxidation  of  starch  and  cellulose  by  HI04  changes  the  glucose 
residues  of  which  they  consist  into  chains  of  semi-acetals  of  (CHO), 
with  2  erythrose  units.  Boiling  10%  HCl-MeOH  converts  per- 
iodate-hydroxystarch  (I)  into  ~50%  of  the  expected  amount  of 
[CH(OMe)2]2,  isolated  by  means  of  its  volatility  with  steam  and 
determined  as  (CHO)2  either  colorimetrically  or  by  pptn.  with 
2:4:  1-(N02)2C6H3-NH-NH2.  The  other  half  of  the  (CHO),  residues 
•in  (I)  condenses  with  the  erythrose  residues  present  during  meth- 
anolysis  to  a  cyclic  acetal  which  probably  contains  a  1  :  4-dioxan 
ring.  Control  experiments  show  that  this  substance  is  only  slightly 
volatile  with  steam  and  interferes  in  a  reproducible  way  with  the 
determination  of  [CH(OMe)2]2.  When  the  analytical  method  is 
extended  to  include  both  acetals  it  recovers  +90%  of  the  (CHO)2 
units  present  in  (I)  or  periodate-hydroxycellulose  (II).  Oxidation 
of  starch  by  aq.  I04'  is  selective  only  below  20°  and  within  the 
limits  pH  2 — 5  and  in  these  conditions  is  90 — 95%  efficient.  Properly 
prepared  (II)  gives  analyses  corresponding  to  — 90%  of  dialdehydic 
oxidation  and  possibly  a  trace  of  the  same  type  of  oxidation  is 
present  in  a  MnO/-hydroxycellulose.  Entirely  negative  results 
are  obtained  with  products  formed  by  means  of  S2Os",  OBr',  OC1', 
Cr207'',  and  HN03.  It  is  probable  that  the  no.  of  different  Cu- 
reducing  structures  initially  produced  from  cellulose  by  any  oxidising 
agent  is  >4.  H.  W. 

Determination  of  the  mol.  wt,  of  cellulose  by  an  end-group  method. 

—See  A.,  1943,  I,  8. 

O-Penta-acetyl-rf-gluconates  of  cellulose. — See  A  ,  1943,  II,  23. 

III.— HOMOCYCLIC. 

Formation  of  cyc/opropanes. — See  A.,  1943,  II,  21. 

Isomerisation  of  /5-carotene.  Isolation  of  a  stereoisomeride 
having  increased  adsorption  affinity.  A.  Polgar  and  L.  Zechmeister 


(J.  Amer.  Chem.  Soc.,  1942,  64,  1856 — 1861). — /5-Carotene  (I)  is 
converted  by  heat  (boiling  light  petroleum,  b.p.  60 — 70°;  190°) 

(C02)  or  catalysts  (I—  or  cone.  HC1— light  petroleum)  into  a  mixture 
of  pigments,  of  which  9 — 10  are  stereoisomerides  of  (I).  The  pro¬ 
ducts  are  separated  by  chromatography  [Ca(OH)2].  The  isolated 
products  are  isomerised  by  I  to  similar  mixtures  containing  much 
(I).  Some  of  the  products  are  adsorbed  more  strongly  than  is  (I). 
Of  these,  neo-/3-carotene  U  (II)  (17%)  is  obtained  having  m.p.  122 — 
123°  (corr. ;  block;  COa),  a  0  in  C8H„,  absorption  max.  4 — 8  m/t.  < 
those  of  (I).  The  stereochemistry  is  discussed.  (I)  probably  has 

l,  Gillam’s  d-a-carotcne  2,  and  a  labile  isomeride  (shift  of  absorption 

max.  20  mpi.)  4 — 5  cis-linkings.  R.  S.  C. 

Methylation  of  aromatic  nitro-compounds  with  lead  tetra-acetate. 

L.  F.  Fieser,  R.  C.  Clapp,  and  Wr.  H.  Daudt  (J.  Amer.  Chem.  Soc., 

1942,  64,  2052— 2060).— 1  :  2  :  4  :  6-C8H2Me(N02)3  (I)  is  methylated 
by  Pb(OAc)4  in  AcOH  to  1:3:24:  6-C„HMe2(N02)3  (II),  inter¬ 
action  being  induced  by  long  heating  at  100°,  boiling  for  a  short 
time,  local  superheating,  or  adding  CH2(C02H)2.  Yields  are  the 
same  by  all  methods,  but  optimum  (28—32%)  if  2-5 — 3  equivs.  of 
Pb(OAc)4  are  used.  Methylation  is  also  effected  by  warm  Pb203- 
AcOH  or  by  prolonged  boiling  with  Pb02-AcOH.  s-C,H3(N02)3 
gives  similarly  (I)  +  some  (II),  but  (II)  is  unaffected  by  further 
treatment.  m-C6H4(N02)2  gives- — 30%  of  1  :  2  :  4-C6H3Me]N02)2  + 

1  :  3  :  4  :  6-  or  1:3:2:  4-C„H2Me2(N02)2;  for  identification  the 
products  are  nitrated,  the  (II)  formed  is  separated,  and  (I)  then 
isolated  as  complex  with  /5-C10H7'NH2.  PhNOz  with  Pb(OAc)4 
(3  mols.)  gives  4-9%  of  o-  +  some  jt-C6H4Me,N02,  isolated  by  nitr¬ 
ation  etc.  as  above  and  converted  by  fractionation  and  subsequent 
oxidation  into  o-  +  £-N02-C,H4,C02H.  After  a  long  induction 
period,  2-4  equivs.  of  Pb(OAc)4  are  consumed  by  boiling  C8H8- 
AcOH,  but  the  product  (18%)  is  CH2Ph-OAc;  methylation  is  the 
first  reaction,  since  PhMe  and  Pb(OAc)4  give  CH2Ph-OAc  (11%). 
PhCl  similarly  gives  (?  mixed)  C6H4C1-CH2-OAc,  whence  alkali  yields 
£-C6H4CFCH2,OH.  C10Hs  is  oxidised,  yielding  a-C10H7-OAc  (26%). 
Trials  with  a-C10H7-NO2,  1  :  5-  and  1  :  8-C10H6(NO2)2,  1:3:8-  and 
1:4:  5-C10HE(NO2)3,  and  1:3:6:  8-C10H4(NO2)4  are  unpromising, 
but  a  trace  of  2  :  1  :  8-C10H5Me’(NO2)2  is  obtained.  (II)  is  obtained 
from  (I)  by  Ac202  in  boiling  C6H6  (10-6%)  or  by  anodic  oxidation 
in  NaOAc-AcOH  (9%  yield),  which  reactions  suggest  possible 
mechanisms.  .  R.  S.  C. 

Kinetics  of  the  oxidation  by  permanganate  of  side-chains  to  the 
benzene  nucleus.  I.  Oxidation  of  monochlorotoluenes. — See  A., 

1943,  I,  38. 

Preparation  of  benzene  derivatives  [diphenyls]. — See  B.,  1942,11, 

395. 

Further  nitration  of  dinitrodiphenyls.  F.  H.  Case  (J.  Amer. 
Chem.  Soc.,  1942,  64,  2225).— Hot  HN03  (d  1-5)  converts  2  :  3'-di- 
into  2:4:  3' -tri-nitrodiphenyl ,  m.p.  137 — 138°  (cf.  Blakey  et  a!., 
A  ,  1928,  165),  also  obtained  similarly  with  the  3  :  4  :  4'-(A’02)3- 
derivative,  m.p.  205 — 206°,  from  the  3  :  4'-(N02)2-compound  (proof 
of  structure).  (»i-N02-C6H4)2  gives  3:4:  Z’-trinitrodiphenyl,  m.p. 
179 — 180°,  which  yields  the  known  3:3:3':  4'-(N02)4-derivative, 

m. p.  203—204°  (lit.  186°).  R.  S.  C. 

Nitration  of  halogenodiphenyls.  I.  Nitro-derivatives  of  4-bromo- 
diphenyl.  F.  H.  Case  (J.  Amer.  Chem.  Soc.,  1942,  64,  1848 — 1852). 
— Nitration  of  />-C8H4PhBr  gives  4-bromo-3  :  4'-  (I),  m.p.  210 — 211° 
(lit.  205 — 206°),  and  -3  (^'-dinitrodiphenyl  (II),  m.p.  154 — 155° 
(lit.  147—148°)  (cf.  A.,  1927,  1062;  1934,  62;  1938,  II,  225), 
structures  being  proved  thus.  (I)  is  obtained  from  3  :  4- 
N02,C8H3(NH2)-C8H4-N02-4'  by,  successively,  NaN02-conc.  H2S04 
at  0°,  H3P04,  Br-NaBr-H20  at  0°,  and  Cu,  and  by  nitration  of 
4-N02'C8H4-C8H4Br-4'  (III).  (II)  is  obtained  from 
2-N02,C8H4,C8H4Br-4'  (IV)  by  cone.  HN0,-H2S04  at  <30°  and 
with  Cr03  gives  3:4:  1  N02-C8H3Br-C02H  (V)  4-Bromo-3  :  2'  :  4'- 
trinitrodiphenyl,  m.p.  180 — 181°,  is  obtained  from  (I),  (II),  (III), 
or  (IV)  by  HN03  ( d  1-59)  at  100°  (cf.  Le  Fevre  et  a!..  A.,  1926,  1027). 
Nitration  of  3-N02,C8H4-C8H4Br-4'  gives,  according  to  the  con¬ 
ditions,  (a)  a  mixture  (VI),  C12H8OeN3Br,  m.p.  181 — 182°  [oxidised 
to  (V)],  and  a  little  i-bromo-2  :  3' -dinitrodiphenyl  (VII),  m.p.  143 — 
144°,  (b)  (VII)  and  i-bromo-3  :  3' -dinitrodiphenyl  (VIII),  m.p.  189 — 
190°  [oxidised  to  (V)],  or  (c),  by  HN03  (d  L59)  at  100°,  4 -bromo- 
2:3':  4'-  (IX),  m.p.  170 — 171°,  and  a  little  i-bromo-3  :  3'  :  4 '-tri- 
nitrodiphenyl,  m.p.  192 — 193°  [obtained  similarly  from  (VI)].  3- 

N02,CeH1-C8H4,NH2-4'  and  KN03-oleum  at  <6°  give  2  :  “i’-di- 
nitro-i-aminodiphenyl,  m.p.  157 — 158°  (Ac  derivatives,  m.p.  215 — ■ 
216°),  and  thence  2-N02,C8H4-C6H4-N02-3'  and  (VII).  3- 
N02-C8H4-C8H4-NHAc-4'  and  HNOs  (d  1-5)  in  Ac20-AcOH  give 
3  :  i'-dinitro-i-aminodiphenyl,  m.p.  206 — 207°,  by  way  of  the  Ac 
derivative  (X),  m.p.  241 — 242°,  and  thence  (3-N02‘C8H4)2  and 
(VIII).  With  NH3-EtOH  at  150°  (IX)  gives  i-bromo-2  :  S'-dmitro- 
i'-aminodiphenyl,  m.p.  223 — 224°,  and  thence  (VII)  and  2  ;  4- 
N02,C6H3Br*C8H3Br-N02-4'  :  3'.  3  :  4 -Dinitrodiphenyl  [prep,  from 

1:3:  4-C8H3I(N02)2,  Phi,  and  Cu  powder  at  280°],  m.p.  87 — 88° 
with  NH3-EtOH  at  150°  gives  3:1:  4-N02-C„H3Ph-NH2  and  with 
Br-AcOH-FeCl3  (trace)  at  90°  gives  i-bromo-3'  :  i' -dinitrodiphenyl 
(XI),  m.p.  167 — 168°,  converted  by  HNQ3  (d  1-59)  into  4 -bromo- 
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3:3':  4 '-trinitrodiphenyl,  m.p.  192 — 193°,  which  is  also  obtained 
from  (VI)  or  (XI).  HN03  id  1-5)  at  <8°  converts  3:4:1- 
N02,CeH3(NHAc),C6H1,N02-3'  into  3:5:  3'-trinitro-4-acelamido-, 
m.p.  242 — 243°  (also  obtained  from  3-N02-C„H4-C9H4-NHAc-4'), 
and  thence  -4 -amino -diphenyl,  m.p.  233°.  With,  successively, 
NaN0.2-H2S04  at  0°,  H3P04  at  2°,  oleum  at  15 — 20°,  and  boiling 
EtOH,  (X)  gives  3:5:  3' -trinitrodiphenyl,  m.p.  177 — 178°  [also 
obtained  from  to-C9H4PN02,  1  :  3  :  5-C9H3I(N02)2  (XII),  and  Cu 
powder  at  270°],  and  by  Schoutissen's  method  i-bromo-3  :  5  :  3'- 
triniirodiphenyl,  m.p.  222 — 223°.  3:5:3':  5'-Telranilrodiphenyl, 

m.p.  228 — 229°,  is  obtained  from  (XII)  by  Cu  powder  at  270°. 

R.  S.  C. 

Preparation  of  polycycfohexyldiphenyls. — See  B.,  1942,  II,  396. 

Separation  of  cis-  and  fran.r-stilbenes  by  application  of  the  chro¬ 
matographic  brush  method.  L.  Zechmeister  and  W.  H.  McNeely 
(/  Amer  Chem.  Soc.,  1942,  64,  1919 — 1921). — cis-  and  trans- 
(CHPh:)2,  -/>-OMe-C9H4-CHXIIPh,  and  -£-C9H4Me-CHXHPh  are 
separated  by  adsorption  on  A1203,  extruding  the  column,  and 
painting  a  streak  with  1  %  KMn04  down  the  column  ;  the  two  zones 
are  indicated  by  brown  stains.  1—2%  of  one  form  can  be  detected 
in  the  other.  R-  S.  C. 

“  Tervalent  ”  carbon.  XXI.  Tetracyc/ohexyldiphenylethane.  K. 

Ziegler  and  P.  Herte  ( Annalen ,  1942,  551,  222 — 234;  cf.  Marvel 
el  el.,  A.,  1930,  1279;  Neunhoeffer,  A.,  1937,  II,  16). — Tiicyclo- 
hexylphenylcarbinol  is  converted  by  AcOH  saturated  with  HBr  in 
Et20  into  the  bromide,  m.p.  126 — 127°,  which  with  dry  AgzO  and 
powdered  AgN03  in  MeOH  affords  dicyclohexylphenylmethyl  Me 
ether,  m.p.  75 — 76°.  This  is  transformed  by  K  -Na  into  the  corre¬ 
sponding  K  compound  (I),  converted  by  EtOH  into  dicvcfohexyl- 
phenylmethane,  b.p.  201 — 202°/12  mm.  (/>-NO,-derivative,  m.p. 
112 — 113°),  also  obtained  by  hydrogenation  of  eycfohexylcyclohexyl- 
idenephenylmethane,  and  by  C02  into  dicyciohexylphenylacetic  acid 
(II),  m.p.  250 — 252°  (lit.  242 — 244°)  (Ag  salt).  (I)  and  (CMe2Br)2 
in  Et20  at  —15°  to  —20°  afford  tetracyclohexyldiphenylethane,  m.p. 
157 — 158°  (under  N2),  transformed  by  K-Na  followed  by  C02  into 
(II)-  The  mol.  wt.  in  freezing  C9H9  is  470.  It  is  autoxidised  in 
boiling  Et20  to  dicyciohexylphenylmethyl  peroxide,  m.p.  182 — 
184°;  in  presence  of  pyrogallol  (III)  it  appears  to  yield  the  H 
peroxide  which  has  not  been  definitely  characterised.  Its  rate  of 
autoxidation  resembles  that  of  any  other  labile  ethane  and  in 
particular  the  rate  of  absorption  of  02  is  independent  of  the  02 
pressure  if  (III)  is  present.  In  C6H6  it  decolorises  I  but  the  reaction 
cannot  be  regarded  as  an  identification  of  radicals  since  the  rate  of 
decomp,  at  room  temp,  is  too  small  to  permit  a  sufficiently  rapid 
addition  of  I,  which  obviously  attacks  directly  the  very  weak, 
central  C-C  linking.  It  greatly  accelerates  the  autoxidation  of 
A1 : 3-cyc!ohexadiene  and  styrene.  Solutions  of  the  substance  in 
C9H9,  prepared  with  exclusion  of  air,  lose  their  ability  as  02-carriers 
after  prolonged  heating,  the  ethane  being  irreversibly  decomposed 
after  primary  dissociation  followed  by  disproportionation. 

H.  W. 

Dissociation  of  hexa-arylethanes.  XIV.  Ethanes  derived  from 
mixtures  of  triaryl  halides.  C.  S.  Marvel  and  C,  M.  Himel  (/.  Amer. 
Chem.  Soc.,  1942,  64,  2227). — Treating  mixed  triarylmethyl  halides 
(6  pairs)  with  Ag  gives  products,  the  degree  of  dissociation  of  which 
(determined  by  magnetic  susceptibility)  is  the  mean  of  the  dis¬ 
sociation  of  the  pairs  of  radicals.  R.  S.  C. 


Dissociation  of  hexa-arylethanes.  XII.  Effect  of  naphthyl  and 
diphenyl  groups.  C.  S.  Marvel,  J.  W.  Shackleton,  C.  M.  Himel,  and 
J.  Whitson  ( J .  Amer.  Chem.  Soc.,  1942,  64,  1824—1825;  cf.  A., 
1941,  II,  284). — The  following  %  dissociation  in  01m.  solution  in 


C6H„  are  determined  by  means  of  magnetic  susceptibilities : 
[(/>-C„H4Ph)2CPh]2  18+2/  (p-C9H4Ph)9C2  26±5,  0S-C19H7-CPh2)2 
6±2,  [OS-C10H7)2CPh]2  13±2,  03-CIOH,)eC2  21  ±10,  24+5,  (<,- 
Ci0H,-CPh-CaH4Ph-/i)2  54±2.  The  relatively  low  results  of  Bach- 
mann  el  al.  (A.,  1937,  II,  90)  are  thus  confirmed.  Calculation  for 
0TM.  solution  by  the  law  of  mass  action  from  measurements  at 
other  concns.  is  proved  permissible  (26 ±2  to  29  +  5)  for  0-839 — 
7  0%  solutions  of  (a-C10H7-CPh2)2  in  C,H„  at  25°.  (3-CleH,  are 
much  less  dissociated  than  are  a-C10H,  derivatives.  Phenyldi-fl- 
naphthyl-,  m.p.  168 — 169°,  and  -p -diphenylyl-methyl  peroxide,  m.p. 
151 — 152°,  and  phenyldi-fl-naphthylmethyl  chloride,  m.p.  159—160°, 


are  described. 


R.  S.  C. 


Quaternary  salts.  R.  Baltzly,  C.  W.  Ferry,  and  J.  S.  Buck  (J. 
Amer.  Chem.  Soc.,  1942,  64,  2231).— «-C16H37-NPhMe,  b.p.  234°/3 
mm.  (mcihiodide,  m.p.  93 — 94°),  [1-cyclohexylethylbenzyldimelhyl - 
ammonium  chloride,  m.p.  206°  (decomp.),  benzyldimethyl-$-bromo- 
ethylammonium  bromide,  m.p.  174°,  and  a-naphthylmethyltriethyl- 
ammonium  chloride,  m.p.  197°  (decomp.),  are  prepared.  R.  S.  C. 

Acylacetarylamides. — See  B.,  1943,  II,  5. 

Influence  of  the  5-nitro-group  on  halogenation  and  nitration  of 
5-nitro-l-naphthylamine  and  related  naphthalides.  H.  H.  Hodgson 
and  H.  S.  Turner  (J.C.S.,  1942,  723— 725).— 5  :  l-NO2-C10H9-NH2 
(I)  yields  with  Br  in  CHC13  at  50°  2 -bromo-,  m.p.  121-5“  [Ac  deriv¬ 
ative,  m.p.  139°)  [deaminated  by  diazotisation  (NaN02-H,S04  in 
AcOH)  and  treatment  with  Cu20  in  EtOH  to  2  :  5-C^H.Br-NOJ, 


or  2  :  4-dibromo-5-nitro-l-naphlhylamine,  m.p.  159-5°  [Ac  derivative, 
m.p.  230-5°  (decomp.)],  and  with  Hg(OAc)2  in  AcOH  at  100, 
5-nilro-l-naphthylamine-‘2-mercuriacetate.  m.p.  >400  .  j?  1 

in  aq.  KI  at  100°  gives  2-iodo-5-nitro-l-naphtkylamtne,  m.p.  121-5 — 
122-5°  (Ac  derivative,  m.p.  169-5°),  converted  (diazo-methods)  into 
2  :  5-C,„H9I-N02,  new  m.p.  91-5°,  and  1  :  2-di-iodo-5-nilronaphthal- 
ene,  m.p.  132-5°.  5  :  l-NO2-C10H.-NHAc  (II)  with  Cl2-in  AcOH  at 

100°  yields  only  the  Ac  derivative,  m.p.  235-5°,  of  2  :  4 -dichloro- 
5-nilro-l-naphlhylamine,  m.p.  116-5°,  deaminated  (as  above)  to 
2  :  4-dichloro-5-nitronaphthalene ,  m.p.  116-5°.  Nitration  of  (II) 
gives  4:5:  l-(NO2)2C10H5-NHAc,  hydrolysed  and  deaminated  to 
1  :  8-C,„H6(N02)2.  5-Nitro-p-toluenesulphon-l-naphlhalide,  m.p. 
171°  [from  (I)  and  £-C9H4Me-S02Cl  in  C9H6N],  and  AcOH-HNO, 
(d  1-5)  yield  the  p-C9H4Afc-S02  derivative,  m.p.  206°,  of  2  :  4  :  5  :  1- 
(NO2)3C10H4-NH2,  m.p.  310°  (lit.  305°,  310°).  2-Chloro-5-nitro- 
naphthalene  (from  5  :  2-NO2-C10H9-NH2)  has  m.p.  100-5°. 

A.  Li. 

Phenylthiocarbamides.  The  triad  N-C  S  .  XII.  Phenylcyan- 
amide,  its  properties  and  derivatives.  Phenylhydrazine-a-carboxylic 
acid.  R.  Sahasrabudhey  and  H.  Krall  (J.  Indian  Chem.  Soc.,  1942, 
19,  343 — 348). — NHPh-CS-NHj  with  Cu(OAc)2  in  an  alkaline 
medium  gives  NHPh-CN  [separates  from  II20  as  (mainly)  a  mono- 
hydrate  at  30°  and  trihydrate  at  0 — 15°;  hydrochloride,  m.p.  118°; 
H  sulphate;  ATO-derivative,  m.p.  155 — 156°,  which  with  NaOH 
affords  NO-NPh-C02Na  (corresponding  Ag  salt),  reduced  (Sn,  dil. 
HC1)  to  C02H-NPh-NH2,HCl_ .  NHPh-CN  polymerises  to  tri- 
phenylisomelamine.  F.  R.  S. 

Preparation  of  sulphanilylcarbamide.  E.  H.  Cox  (/.  Amer.  Chem. 
Soc.,  1942,  64,  2225— 2226).— NH2-C(OEt):NH,HCl, 
£-NHAc-C9H4-S02C1,  and  K2C03  in  C0Me2-H20  at  0°  give  p -acel- 
amidobenzenesulphonyl-O-ethylisocarbamide  (87%),  m.p.  223 — 224°, 
hydrolysed  by  cone.  HC1  at  100°  to  sulphanilylcarbamide  (80%), 
m.p.  140 — 146°  (gas)  (NHt,  K,  and  Na  salts).  R.  S.  C. 

p-Aminobenzenesulphon-/S/J-dimethylacrylamide. — See  B.,  1943, 
III,  21. 

Acylation  experiments  with  sulphanilamide  and  heterocyclic 
amines.  II,  III.  F.  Bergmann  and  B.  Schapiro  (J.  Org.  Chem., 
1942,  7,  419— 423).— Sulphanilamide  (I)  and  (:CH-CO)20  in  COMe2, 
dioxan,  or  xylene  give  ,\rl-sulphanilamidcmaleic  acid,  m.p.  209 — 
210°,  converted  by  boiling  2%  H2S04-Et0H  into  the  7-7  ester,  m.p. 
20-P— 205°,  with  some  N-phenylmaleimide-p-sulphonamide,  softens 
at  220°,  decomp.  285°.  fra«s-C02Et-CH:CH‘COCl  (II)  and  (I)  in 
COMe2— CsH6N  yield  Et  S*  -  snip  hamlamidojumar  ate ,  m.p.  219° 
(corresponding  acid,  m.p.  295°).  (I)  and  citraconic  anhydride  in 

dioxan  at  5°  and  then  at  room  temp,  afford  the  acid,  C4 4H 1209N2S, 
m.p.  175°  and  ~210°  after  re-solidification,  easily  transformed  into 
the  imide,  m.p.  217 — 218°.  8-Amino-6-methoxyquinoline  (III)  and 
(1CH-C0)20  in  boiling  COMe2  yield  6-methoxyquinoline-8-Ar-male- 
amic  acid,  m.p.  225°  [Et  ester,  m.p.  177°,  and  its  hydrochloride 
(+0-5H2O),  m.p.  212°  (decomp.)].  Et  G-methoxyquinoline-S-N- 
fumaramale,  m.p.  105°  [hydrochloride,  m.p.  195°  (decomp.)],  results 
from  (II)  and  (HI)  in  COMe2.  6-Methoxyquinoline-ti-cilraconimide 
has  m.p.  179°. 

III.  Gradual  addition  of  Cl-[CH2]2-COCl  in  C6H9  to  (III)  in  C,H9 
leads  to  8-^-chloropropionamido-G-methoxyquinoline,  m.p.  104°, 
which  with  boiling  MeOH-NHEt2  gives  y-acr ylami do  6  methoxy- 
quinoline,  b.p.  210°/0-4  mm.,  m.p.  119 — 120°  (hydrochloride,  m.p. 
208°;  dibromide,  m.p.  171 — 172°).  H.  W. 

Interpretation  of  the  Sandmeyer  reaction,  m.  Further  evidence 
in  favour  of  a  mechanism  involving  anionoid  halogen.  H.  H.  Hodg¬ 
son.  S.  Birtwell,  and  J.  Walker  (J.C.S.,  1942,  720— 723).— PhN2HS04 
with  CuS04  and  NaBr  gives  38%  of  PhBr.  The  yield  (63%)  of 
/>-C9H4Br-N02  (I)  from  />-N02-C6H4-N2HS04,  CuS04,  and  NaBr  is 
unaffected  by  added  (NH4)2S2Og,  but  FeCl3  gives  74%  of  a  1  :  1 
mixture  of  (I)  and  £-C6H4CpN02  (II) ;  with  H202  the  yield  of  (I) 
is  reduced.  Conversion  of  />-N02-C9H4-N2Cl  into  (II)  is  catalysed 
by  FeCl3  or  CuCl2  in  H,0  or  in  HC1  but  not  by  ZnCl2;  SnCl4  and 
A1C13  have  little  effect.  Production  of  ArCl  from”ArN,Cl  and 
CuCl,  (or  CuSO,  and  NaCl)  increases  with  increasing  positivity  of 
the  diazonium  cation.  The  reactions  studied  can  be  interpreted 
by  the  mechanism  previously  proposed  (A.,  1942,  II,  52,  254).  Cu1 
salts  do  not  possess  the  almost  unique  character  claimed  by  Sand¬ 
meyer  and  by  Waters  (A.,  1942,  II,  222).  A.  Li. 

Halogenation  of  esters  in  the  diphenyl  series.  I.  Chlorination  of 
p-diphenylyl  acetate.  C.  M.  S.  Savoy  and  J.  L.  Abernethy  (J.  Amer. 
Chem.  Soc.,  1942,  64,  2219— 2221).— p-C9H4Ph-OAc  with  Cl,  and 
a  little  I  in  CC14  and  then  KOH-aq.  EtOH  gives  i-chloro-4’ -hydroxy- 
diphenyl,  m.p.  145 — 146°  ( acetate ,  m.p.  113°),  also  obtained  (4%)  by 
treating  benzidine  with,  successively,  NaN02-aq.  HC1,  CuCl-HCl  at 
room  temp,  and  later  60°,  and  NaN02-aq.  HC1  at  room  temp,  and 
later  60°.  2 -Chloro-,  m.p.  68°,  2  :  G-dichloro-,  m.p.  64°,  and  2:6:4'- 
trichloro-4-diphenylyl  acetate,  m.p.  79-5°,  are  prepared  from  the 
corresponding  phenols  by  boiling  NaOAc-Ac20.  R.  s.  C. 

Nuclear  methylation  of  phenols  by  means  of  methanolic  sodium 
methoxide.  J.  W.  Cornforth,  (Mrs.)  R.  H.  Cornforth,  and  (Sir)  R. 
Robinson  ( J.C.S. ,  1942,  682  684). — The  C-methylation  method 
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osed  in  the  pyrrole  series  is  extended-  Although  PhOH.  o-  and  p- 
(C,H4[OH)^  and  «-C  I4I I  -  OH  are  unaffected  by  XaOMe-MeOH  at 

•  <S§$r:'  (autoclave)  for  —10  hr.,  8-C,H:OH  (I)  is  partly  methylated 

1  :  2-C—H,Me-OH  (II).  Resorcinol  (III)  and  5  C,H,(OH:, 
-similar! v  yield  2  :  4  ;  6  :  1  :  3-C,HMe,(OH),;  with  (III/,  some 
|  HCOjH  and  i.probablv)  a  C-methyl-  or  -dimethyl -^-resorcylic  acid 
'vase  also  formed.  2  :  2'-Dihydroxy-di-a-naphthylmethane  gives  an 
(  Unproved  yield  '75%)  of  (tD.  showing  that  nascent  ill  is  more 
■  iSeadily  methylated  than  ordinary  (I)  Benzyudenedi-S-naphthol 
jldnsi:  I-OH-CjjH/CHjPh,  (I)  and  (II).  whilst  1  pipendino-2-  and 

•  4  rus.'itdino  1  naphthol  yield  (II)  1(1)  is  not  formed;  and  4  :  1- 

respectively.  2  :  1-Dikydroxy-l  :  6-bistriperidino- 
metkolphenautbrene,  m.p.  219 — 22u:  (from  2  :  7-dthydroxyphen- 
aaiteene.  piperidine  and  aq.  CH,0  in  EtOH;,  is  reduced  by  XaOMe- 
at  200s  for  6  hr.,  and  the  product  methylated  to  (probably) 

•  M?i-dimethox\-\  :  6-dimetkylpkenantkrene,  m.p.  256 — 257s.  Me¬ 
chanisms  of  reaction  are  discussed.  A.  T.  P. 

Infer  action  o I  p-cresol  and  other  phenols  with  chloral  and  its 
hf-drate.  M.  P  Balte  and  W.  C.  Webber  (JCS.  1942,  <18 — 720- 
-Jpi  CHa,  at  room  temp,  in  presence  of  K,C04.  CCl,-CHO  yields 
wi®h  PhOH,  Pk  (7-5%).  m.p.  15 — 18  s,  and  with  p-c resol,  p -tolyl 
SSSdinc.kloro-n-kydroxyetkyi  rtker  (35%)  (I;.  m.p.  46 — 47s.  box  does 
na®  react  with  o-  or  m-cresol.  p-Xb,-C,H,-OH.  or  p-OH-C,H,-CO,H. 
Repeated  saturation  of  molten  p-cresol  -t-  CCLyCHOHj,  with  ftCL 
jaeJds  J-d^g-trichloro-a-hydroxyethyl-p-cresol  (35%)  (II),  also 

abtaineii  when  (I)  is  kept  for  several  months  in  HC1  gas  or  in  solu- 
acn  containing  K,C0,.  (II)  iu  AcOH  saturated  with  HC1  gives  the 
1-monoacetate  (III),  m.p.  168’s  [colour  (fugitive  when  heated)  with 
FeOJ,  which  with  p-cresol  and  99%  H,50,  in  AcOH  yields  the 
monoacetaie  (IV).  m-p.  198".  of  aaa-trichloro-3i-di-4-hydroxy-ni- 
lolylethaae  {i’sacctaie  f  Ac,0— XaOAci.  m_p.  162  II  .  p-cresol. 
and  99%  PL, SO,  m  AcOH  at  50 — 60s  yield  (IU  (IVi,  and  a  di- 
acetate,  m.p.  200s  (slight  decomp.)  [also  obtained  from  II*  and  99% 
ELSO,  ra  PhXO,  at  15s,  with  or  without  p-cresol :  acetylated 
(XaOAc-ACjO)  to  the  triacetate,  m.p.  178sj.  of  |Y).  (Hi  with  aq. 
KOH  vields  the  impound  (.-  VT  m.p.  1  s4  ’diacetate,  m.p.  133  ! 
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CCtj-CHO  or  ifs  hydrate  with  (best  79-8%  H,SO,  vields  a  com¬ 
plex  of  compoatejs  CCl,-CH:OHi-OSO.-OH  1 -5H-0  —  21-2%  of 
H;SO,_  loH,0  A.  Li. 

Oridaiisia  oi  p-cresol  by  peroxidase.  W.  W.  Westerfeld  and  C. 
Lowe  (J  Bioi.  Ckem.,  1942.  145.  463 — I70i. — Horseradish  per¬ 
oxidase.  1 1,0,,  and  p-cresol  at  pH  6-5  (P04#"  buffer)  give  the  keto- 
dastethvitetrahydrodiphenylene  oxide  (I)  of  Pummerer  et  al.  'A., 
1925,  i  1262*.  2  :  2-dihydroxy-5  :  5'-dimethykliphenyl  ydiacetate , 
3E..3.  -WA,  and  (probably)  2  :  2'-dikydroxy-3-(6'-kydroxy-ja-tolyl;- 
5r  a  -iintc&yldipkemyi,  m.p.  196  5s  {triacetate,  m.p.  107s)  (cf.  loc. 
dt\.  2  :  3'-Dihydroxy-5  :  6'-dimethv!drphenyl  [from  !Ij  and  48% 
HB®  af  10 (bath)]  (dibenzoate,  m.p.  131-5 — 132s),  is  methvlated 
j^fejSO,.  10%  XaOIL)  and  then  oxidised  (KMnO,.  1%  XaOHi  to 
2  :  i’-dimethoxydiphenyt-S  :  &-dicarboxylic  acid.  m.p.  263 — 264s. 
Oxidation  (KMnO,,  COMeJ  of  (I;  gives  1  :  tdimetkyi- 1  ;  2 -dikydro- 
cammarcKe- 1  -carbc xy  hc-2-acetic  acid  (ID.  m.p.  149 — 150s  (anhvdride, 
**-P.  125 — 126s).  oxidised  (KMnO,.  dil.  XaOH  to  1-metkyl-l  :  2 -di- 
xrdrocoumaryne  1  :  i-diearboxylic  2  acetic  acid,  m.p.  233 — 240s. 
KOH -fusion  of  (II)  at  250  followed  bv  methvlation  Ale,  SO,!  and 
oxidatiou  (KMnO,.  2%  XaOH).  gives  4:1:  3-OMe*C,H,iCO,H),. 

**  P.  G.  M. 

a-Decytresorcinol. — See  B.,  1943,  II,  5. 

Aitflqninob  and  related  compounds.  A.  H.  Cook.  I.  M.  Heilbron. 
F.  B.  Lewis  ; J.C.S. .  1942.  659  -661). — Neither  p -anisyl  stearate, 
pLc.  50s.  nor  paimitaU.  m.p.  51-5’_.  obtained  from  the  acyl  chloride 
iffld  p-OH-C,H,-OMe-Et,0-CsHsN  (cold),  would  undergo  the  Fries 
coon.  The  following  are  prepared  from  qninol  Me,  or  Et,  ether, 
acid  chloride,  and  A1C1,  in  C,H,C1,  at  0s:  2:5 -dimetkox\- 
isamropkenoxe,  m.p.  46s,  -palmttopke nine  (I*,  b.p.  205s/0-18  mm.. 
@so.  51-5S,  -i nyristcphenone,  b.p.  209c/0-5  mm.,  m.p)  43s,  and 
Ax  ropheneme.  b  p.  175 — 178S|'0-2  mm.,  m.p.  27-5’;  2  :  o-dietkoxv- 
’nfr-e.iypkenone  b.p.  204s, 0-29  mm.,  m.p.  44-5s  (2  :  4-dinitropkenvI- 
kidrazone.  m.p.  73s].  and  daurophenone.  b.p.  180 — 190’/0-34  mm. 
(t :  4-i imtr.yp keny Iky  dr  atone .  m.p.  77-5s).  2  :  o-Dietkoxvpalmito- 

f&emo*c-’2  :  i  dirrilr'yp kereylkyd razo ne  has  m.p.  75s.  2:4:  o-Tri- 

metkoTylauropkenme  melts  at  53s.  Clemmensen  reduction  affords 
2  5 -d.nethoxy-,  b.p.  183s,'0-2  mm.,  and  -diethoxy -octadecvl-  b  p. 
2IO°flM)6  mm..  2  :  o-dimethoxy-,  b.p.  210c/0-5  mm.,  and  -dietkoxv- 
kexadecy b.p  219s/0-l  nnn..  2:5 -dimetkoxy-,  b.p.  165s/0-5  mm. 
and  -dutkoxy  tetradecyi-,  b.p.  183s(0-l  mm.,  and  2  :  5-dimetkoxy- 
b.n  154  0-5  mm.,  and  -dietkoxy-dodecyl  benzene,  b.p.  176’/0-7  mm  ' 
dralk  dated  by  50%  HBr-AcOH  (4 — 6  hr.)  to  octadecvl -.  m.p.  100-5’’ 
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kexadecyl-,  m.p.  1 12 s ,  tetradecyl-,  m.p.  110s,  and  dodecyl-qvinol,  m.p. 
105:.  which  are  oxidised  by  Ag,0-Et,0  to  the  respective  bemo- 
quixones,  m.p.  76s.  83s.  77-5s,  and  72s.  Octadecylbenzoquinone  and 
ActO  ( —  H,SO,i  yield  2  :  4  :  o-triacetoxyoctadecylbenzene .  m.p.  73s. 
Hi  and  Al(OPr^),— Pr^OH  give  a  kydroxy-a-2  ;  6-dimetkoxypkenyl- 
kexadecane,  m.p.  34s.  dehydrated  (XaHSO,  at  200s)  to  a-2  :  5 -di- 
metkoxyphenyl~\*-hexadeceve,  m.p.  43s.  The  2:5:1- 

1  OMe)  jC.Hj-tO.ALk  and  MgMel  afford,  not  feri.-alcohols,  but  olefines, 
viz  .  a-2  :  5-dimetkoxypkeny  l-a-methyl- }S‘-octadccctic ,  b.p.  202’/0-5 
mm.,  -SP-kexadecexe,  m.p.  35°,  and  -  \a- let  rode  cene .  bp.  1 75  0-2 
mm.,  and  a-2  :  4  :  o-trimetkoxypkenyl-a-metkyl-^-dodeccne,  b.p. 
203c/0-5  mm. ;  demethylation  by  HBr-AcOH  gives  o-metkoxy- 2- 
tetradecylcoumaran  (or  6-mctkoxy-2-tridecylckroman),  b.p.  196  ,0-2 
mm,,  o-kydroxy-Z-mctkyl-2-kexadccykoumaran  (or  6-kydroxy-i- 
metkyl-2-pentadecylckroman),  b.p.  192 — 194  s,  0-2  mm..  Ir hydro xy  3- 
metkyl-2-tetradecylcoumaran  (or  (ikvdroxyi  rr.e  tky  1-2- tridecylc  hr  Om¬ 
an-,  b.p.  200s,'0-2  mm.,  and  Ty-kydroxy-'i-  metkyl-2-decylcoumaran 

or  (y-kydroxy-t-metkyl  'i  nonylckroman),  b.p.  178 — 183°/0-2  mm. 
Palmitvl-^<nmoqninol  Me,  ether  could  not  be  prepared. 

A.  T.  P 

Synthasis  of  substances  related  to  the  sterols.  XL.  IA  Prepar¬ 
ation  of  2  :  7-dihydroiyphenanthrene  and  derivatives.  (B)  Reduction 
of  I-y-ketobntyl-2-naphthol.  J.  W.  Comforth  and  (Sir)  R.  Robin¬ 
son  [J.C.S.,  1942,  684 — 689:  cf.  A..  1941.  II.  365). — (a)  Clemmen¬ 
sen  reduction  of  3  :  3'-dimethoxybenzoin  (D .  followed  by  hydrogen¬ 
ation  of  the  erode  product  (contains  3  :  3'-dimethoxystilbene)  in 
EtOH  (Raney  Ni)  at  normal  temp,  and  pressure,  gives  3  :  3'-di- 
methoxydibenzyl  fH),  also  obtained  from  (I)  and  aq.  CSHSX‘- 
CuSO,  at  90 — 100s,  followed  by  reduction  and  hydrogenation  of 
the  dimethoxybenzil.  .11  is  best  prepared  from  m-OMe-C,H1-CH,Cl 
(improved  prep.),  by  reaction  of  its  Grignard  reagent  with  anhyd. 
FeCl,.  3 :  Z'-Dikydroxydibenxyl,  m.p.  139 — 140s,  is  oxidised  by 
FeCI,  to  yellow  resins.  (II)  and  HgfOAc),— AcOH— I  at  50s  afford 
6  :  %'-di-iodo-Z  :  Z'-dimetkoxydibenzyl,  m.p.  113 — 114s,  cyclised  by 
Cu-bronze  at  —260s  to  2  :  ~ -dimetkoxy-9  :  10-dikydropkenantkrene , 
m.p.  108 — 109s,  which  is  dehydrogenated  by  S  at  220 — 230s  to 

2  :  7-dimethoxyphenanthrene  (III),  m.p.  169 — 170  .  converted  by 
boiling  HI— AcOH  into  the  (OH), -compound  (TV)  < dibenzoate,  m.p. 
252 — 253  )  (not  transformed  into  its  Me  ethers  by  HCI— MeOH). 
(IV  and  Me,SO,— 10%  aq.  XaOH-COMe,  yield  (III)  and  2 -kydroxy- 
1-metkoxypke na ntkrene  V  .  m.p.  173 — 174°,  less  readily  prepared 
from  the  monobenzoate  of  (IHi  by  methvlation  and  hydrolysis. 
Hydrogenation  (Cu  chromite  in  EtOH)  of  Y;  at  170 — 175s/100  atm. 
gives  2-kydroxy-l  metkoxy-l  :  2  :  3  :  i-tetrakydropkenantkrene,  m.p. 
123 — 124s,  with  (probably)  some  1:2:3:4:5:6:7:  8-H, -deriv¬ 
ative.  2  :  l-Dikydroxy-9  :  10-dikydropkenantkrene  (YD.  m.p.  206 — 
208s  (from  the  Me,  ether  and  HI-AcOH).  with  BzCl  at  210 — 220° 
gives  the  dibenzoate,  m.p.  208 — 210°,  and  some  monobenzoate; 
methvlation  of  the  latter  with  aq.  COMe,— Me,S04— XaOH,  followed 
by  alkaline  hydrolysis,  gives  2-kydroxy-!-metkoxy-9 :  10-dikydro¬ 
pkenantkrene  YII i.  m.p.  118 — 120s.  The  Xa  derivative  of  iVIIj 
and  CO,  at  210 — 220s  20  atm.  yield  2-h\ droxy-~-metkoxy-9  :  10-</i- 
h-.dropkenanthrene-Z-carboxylic  acid.  m.p.  225 — 226s  (decomp.); 

2  :  Z-dikydroxy-’J  ;  10-dikydropkenantkrene  3  :  A-dicarboxylic  acid, 
m.p.  305s  (decomp.l.  is  obtained  from  YD  and  CO,  at  200s  (5  atm. 
m-OMe-C.H.CHyCOCl  VHD  p-C.H.fOMe),.  and  A1C1.-CS,, 
followed  by  Clemmensen  reduction  of  the  product  and  subsequent 
methvlation,  give  2:5:  S'-trimetkoxydibenzyl,  b.p.  177 — 180s/0-4 
mm.  (demethylation  gives  tars;.  Me  2-kydroxy-4-pkenylacetoxy- 
benzoate,  m.p.  53 — 54°.  is  obtained  from  2:4:  l-(OH),C4H,-CO,Me 

IX  and  CH,Ph-COCl-.VlCl,-CS^  whereas  condensation  in  PhXO, 
at  50 — 60s  affords  Me  2  :  i-dikydroxy-o-pkenylacetylbenzoate,  m.p. 
150 — 151s,  reduced  (Clemmensen)  to  Me  2  :  i  d i hydroxy  -?y-°-pkc n\l- 
etkylbenzoate,  m.p.  114 — 115s  (aq.  XaOH-EtOH  give  4  S  phenyl- 
ethylresorcinol ; .  (VIII),  fix'!,  and  A1CI,— PhXO.  at  30s  afford  a 
product,  m.p.  165s  (softens  at  150s  .  hydrolysed  by  aq.  XaOH- 
EtOH  to  an  acid,  m.p.  237 — 240s,  which  loses  CO,  at  240s  to  give 
4-m -metkoxvp ke nylacetylresorci nol,  m.p.  109 — 110s.  A1C1,  or  ZnCI,, 

VIID.  And  methylnmbelliferone  at  140°,  and  then  170s,  give  no  new 
product. 

(b  Hydrogenation  (Cn  chromite— EtOH)  of  l  y  ketobutyl-2- 
naphthol  'X(  at  155s  75  atm.  rields  2  kydroxy-l-y-kydroxybutyl- 
1:2:3:  i-tetrakvdrouapktkaiene  (XI  ,  forms,  m.p.  Ill — 112s,  and 
b.p.  215 — 220°  40  mm.,  but  the  corresponding  diketone  could  not 
be  obtained.  XI  is  oxidised  by  K ,C r.O 7— H ,SO 4-aq .  AcOH-C,H, 
to  (probably  1  kvdroxy-2-keto- 1  -yrketobutyl- 1  :  2  :  3  :  4 -tetrakydro- 
napktkalene,  m.p.  79 — 80s.  (XI)  and  AHOBu^,— 
CjHj-COMe,  give  a  substance,  b.p.  1 56 — 158s, '9 
mm.,  probably  (A).  IXI)  and  Al(OI3uy)i-COMeEt- 
C,Ht  give  a  compound,  b.p.  175 — 200s,  15  mm.,  which 
affords  a  2  :  i-dinitropkenylkydrazone,  m.p.  212 — 
213s  fdecomp.).  probably  derived  from  the  dike¬ 
tone.  XI  and  Raney  Ni  (N,l  at  150 — 160s  give 
a-methyltetrahydro-5  :  6-benzochroman,  new  m.p.  72 — 73s,  also  ob¬ 
tained  from  X  by  benzylation,  followed  by  CH(OEt),-HCl-EtOH, 
and  hydrogenation  (Raney  Ni)  of  the  2-benzyloxy-l-y-ketobutvI- 
naphthalene  Et,  acetal  at  100s,  100  atm.  (X  and  H, -Raney  Ni— 
EtOH  at  180s  125  atm.  afford  -perkydro-2-metkyl-o  :  6-benzochroman, 
b.p.  132 — 133  :  9  mm.,  partly  converted  by  an  equal  wt.  of  Ac,0 
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(  +  1%  ZnCl2 
172°/9  mm. 


at  200°  into  an  unsaturated  nionoacetate ,  b.p.  167 — 

A.  T.  P. 


Halogenation  of  phenolic  ethers  and  anilides.  XIII.  Arrhenius 
activation  energies  for  di-  and  poly-substituted  aromatic  ethers. — 
See  A.,  1943,  I,  38. 


Formation  and  rearrangement  of  o-tolyl  benzhydryl  ether.  H  A. 

Iddles,  D.  H.  Chadwick,  J.  W.  Clapp,  and  R.  T.  Hart  (/.  Amer. 
Chem.  Soc.,  1942,  64,  2154 — 2157). — Contrary  to  Schorigin  (A., 
1929,  183),  the  compound,  m.p.  139 — 141°,  obtained  from  o-cresol 
and  CHPh2-OH  in  Ac0H-H2S04  at  100°,  is  3  :  5-dibenzhydryl-o- 
tolyl  acetate  (I)  ;  at  room  temp.  5-benzhydryl-o-cresol  (II),  m.p.  101°, 
b.p.  180 — 185°/2  mm.,  is  obtained.  o-C6H4Me*OCHPh2  (prep, 
from  CHPhsCl  and  o-CeH4Me-ONa  in  boiling  Et20),  b.p.  175 — 
178°/4  mm.,  with  ZnCl2  at  150°  also  gives  (II).  Br  in  CC14  converts 
(II)  into  the  S-Br-compound,  m.p.  117 — 118°,  which  is  also  obtained 
(70%)  from  1:3:  2-C„H3MeBr-OH  and  CHPh2-OH  in  AcOH- 
H2S04  at  room  temp.  With  Me2S04-Na0H  at  40°,  (II)  gives  the 
Me  ether  (67%),  m.p.  74 — 76°,  also  obtained  (43%)  from  2:1:5- 
OMe-C„H3Me-MgBr  by  CHPh2Cl  or  (75%)  from  2:1:5- 
OMe-C6H3Me-CPh2-OH  by  Zn  dust  in  AcOH.  2:1:3- 
OH'CjHjMe-CPhj-OH  and  Zn-AcOH  give  'i-benzhydryl-o-cresol 
(70%),  m.p.  76 — 78°,  which  with  Br-CCl4  gives  the  5-Br-derivative 
(45%),  m.p.  97 — 100°  (acetate,  m.p.  157 — 158°),  also  obtained 
(m.p.  100—103°)  from  1:5:  3-C,H3MeBr-OH  and  CHPh2-OH  in 
Ac0H-H2S04  at  100°.  2:1:3:  5-0H'C6H2Me(C02Me),  (modified 

prep.)  and  MgPhBr  in  boiling  Et20  give  an  orange  substance  (75%), 
6:1:3:  2-CPh2:C6H2Me(CPh2-0H):0,  m.p.  206—208°,  reduced  by 
Zn  dust  in  boiling  AcOH  to  3  :  5-dibenzhydryl-o-cresol,  amorphous, 
m.p.  50 — 60°  [3  :  5-dinitrobenzoate,  m.p.  206 — 207°;  acetate  =  (I)]. 

R.  S.  C. 

Quaternary  salts  from  (3'-dimethylamino-j3-thymoxydiethyl  ether. 

C.  W.  Ferry,  A.  E.  Ardis,  and  J.  S.  Buck  (J.  Amer.  Chem.  Soc., 
1942,  64,  2232). — Na  thymoxide  or  6-chlorothymoxide  with  boiling 
(C1-[CH2]2)20  and  then  33%  NHMe2-MeOH  at  145°/~150  lb.  give 
oily  bases,  which  with  RHal  yield  benzyl-,  m.p  122 — 123°,  and 
p -chlorobenzyl- ,  m.p.  166 — 166-5°,  -;3-)3 ‘ -thymoxyethoxyethyldimethyl- 
ammonium  chloride,  ft'  -tr-chloroihy  moxy  ethoxy  ethyl  trimethylammon- 
lum  iodide,  m.p.  152°,  p -chloro-,  m.p.  160°,  and  p -bromo-,  m.p.  156-5 — 
157°,  -  benzyl  -  f}  -  j3'  -  6  -  chlorothymoxyethoxyeihyldimethylammonium 

chloride.  R.  S.  C. 


Quaternary  salts  containing  aryloxy-ethyl  and  -propyl  groups, 

W.  S.  Ide,  R.  Baltzly,  and  J.  S.  Buck  (J.  Amer.  Chem.  Soc.,  1942, 
64,  2234). — Na  thymoxide  and  6-chlorothymoxide  with 
OH-[CH2]„-Br  give  OH-[CH2]*-X  and  thence  (PBr2)  Br-[CH2]„-X 
and  (NHMe2-MeOH ;  120—125°)  NMe2-[CHJ„-X,  which  with 

AlkHal  yield  fl-thymoxy-,  m.p.  176°,  and  ft-b-chlorothymoxy-ethyltri- 
methylammonium  iodide,  m.p.  228°,  benzyl-,  m.p.  194°,  p-,  m.p.  216°, 
and  o- chlorobenzyl-,  m.p.  175°,  -fi-6-chlorothymoxyethyldimethyl- 
ammonium  chloride,  y-6-chlorothymoxy-n-propyllrimethylammonium 
iodide,  m.p.  229°,  p-chlorobenzyl-,  m.p.  204°,  and  p-bromobenzyl-, 
m.p.  191°,  -y-8-chlorothymoxy-n-propyldimethylammonium  chloride, 
and  di-y-G-chlorothymoxy-n-propyldimethylamnionium  chloride,  m.p. 
184 — 187°.  fl-S-Chlorothymoxyethyl-pyridinium,  m.p.  119—120°, 
and  -2  :  4-diniethylthiazolinium  bromide,  m.p.  214°,  are  prepared. 

R.  S.  C. 

Unsymmetrical  disubstituted  carbamides.  J.  S  Buck,  W.  S.  Ide, 
and  R.  Baltzly  (/.  Amer.  Chem.  Soc.,  1942,  64,  2233). — NHRR'  and 
NH2-C0-NH-N02  give  N-mcthyl-N-n-kexyl-,  m.p.  75°,  N-p-anisyl- 
N-sec .-butyl-,  m.p.  140°,  -fi-methyl-n-bulyl-,  m.p.  130°,  - flft-dimethyl - 
n-propyl-,  m.p.  155°,  and  -ay-dimethyl-n-butyl-,  m.p.  110°,  -carb¬ 
amide.  R.  S.  C. 


5-Amino-2-hydroxybenzenesulphonamide  and  related  compounds. 

R.  T.  Williams  ( J.C.S. ,  1942,  708— 709).— 5  :  2  :  1- 
NH2-C6H3(0H)-S03H  and  CaH5N-Ac20  at  room  temp,  afford 
C,H,N  5-acetamido-2-acetoxybenzenesulphonate,  m.p.  143 — 144°, 
converted  by  PC16  into  b-acetamido-2-acetoxybenzenesulphonyl  chloride 
(I),  m.p.  148 — 149°.  (I)  and  50%  aq.  NH„  followed  by  cold  2n- 

HC1,  yield  b-acetamido-2-hydroxybenzenesulphonamide,  m.p.  215°, 
hydrolysed  by  boiling  aq.  HC1  to  the  5-A,f/2-compound,  m.p.  202° 
(decomp.).  5-Acetamido-2-acetoxybenzenesulphonanilide,  m.p.  150° 
(decomp. ),  obtained  from  (I)  and  NH2Ph-AcOEt,  is  hydrolysed  by 
boiling  2n-HC1  to  5-amino-2-hydroxybenzenesulphonanilide,  m.p. 
159°.  3:4:  1-NH2'C6H3(0H)-S03H  gives  C,H,N  3-acetamido-4- 

acetoxybenzenesulphonate,  m.p.  162°,  and  thence  the  corresponding 
sulphonyl  chloride  (II),  m.p.  143°,  and  3-acetamido-4-aceloxy~,  m.p. 
205°,  and  3-amino-4-hydroxy-benzenesulphonanilide,  m.p.  172°  (poor 
yield).  (II)  and  aq.  NH3,  followed  by  hydrolysis  with  2n-HC1,  give 
a  non-cryst.  product.  4:2:  l-NHAc-CjH^OAcJ-SOjCl  gives  4- 
acetamido-2-acetoxy-,  m.p.  213 — 214°,  whence  i-amino-2-hydroxy- 
benzenesulphonamlide ,  m.p.  184°.  A.  T.  P. 

Vital  stains.  I.  A.  A.  Goldberg  (J.C.S. ,  1942,  713 — 716). — 
Vital  stains  of  the  trypan-blue  type,  containing  1  or  As,  are  synthe¬ 
sised.  5:1  2-C6H3IMe-N2Cl  and  8:3:6:  l-OH-Cl0H4(SO3Na)2-NH2 
(I)  in  aq.  NaOH  at  0 — 5°,  then  at  40°,  give  Na,  l-amino-2-(5'-iodo- 
<o-tolueneazo)-8-naphthol-3  :  6 -disulphonate,  which  with  tetrazotised  0- 
tolidine  in  NaOH  affords  Na,  3  :  3' -dimethyldiphenyl-4  :  i'-bis- 


-7"-(  5’"- 


[2"-aza-8"-amino-\" -hydroxy-3"  \  6" - disulphonaphlhalene 
iodo-o-azotoluene)] ;  the  benzidine  and  dianisidine  analogu 
prepared.  1  :  2  :  6  :  4-N2OCeH2I2-As03H2  and  (I)  ^ 

1  -  amino  -  2- (2' :  Q'-di-iodo-4'-arsonobenzeneazo)-8-naphthol-.  ■ 

phonale,  converted  into  Nat  3  :  3' -dimethyldiphenyl-4 r4  -bts- -azo- 
8"  -  amino -1"- hydroxy- 3"  :  6" -disulphonaphthalene-1  yjz0~~  V.  * 
di-iodobenzene-4"'-arsonate)].  CH2(C6H4‘NH2-p)2  and  l-CaCU2- 
H20-Et20  give  3  :  3'-di-iodo-4  :  4' -diaminodiphenylmethane ,  m.p. 

80 — 85°,  which  is  tetrazotised  and  coupled  with  K,  2-amino-l-{4  - 
arsonobenzeneazo)-8-naphthol-3  :  6- disulphonate  to  give  II,  3  :  3  -di- 

iododiphenylmethane -  4  :  4' -bis-(2"-azo-7"-amino-l"-hydroxy-3  :6  - 
disulphonaphlhalene  -  8”  -  azobenzene  -  4"'  -  arsonale) .  4  :  2  :  6  :  1  - 

S03H*C8H2I2-N2C1  and  (I)  afford  .V a ,  l-amino-2-(2'  :  iY -di-mdo-V - 
sulphobenzeneazo)-8-naphthol-3  :  8-disulphonate  (II).  Benzidine-  ... 

2  :  2'-disulphonic  acid  in  aq.  NaOH  at  80°,  added  to  ICl-aq.  HC1  7: 
at  80°,  affords  N a 2  5  :  b‘ -di-iodobenzidine-2  :  2' -disulphonate  (III), 
which  (tetrazotised)  with  (II)  gives  Nae  5  :  -di-iodo-2  :  2'-disulpho- 
diphenyl - 4  :  4' -bis -[2” -azo-8'y- amino -l" -hydroxy-3"  :  6"-disulpho- 
naphthalene-1" -(azo-2”'  :  6"'-di-iodobenzene-4'"-sulphonate )]. 

1:4:6:  2-NH2-C6H2I2-C02H,  m.p.  228—230°  (from  0- 
NH,-C6H4-C02Na  and  ICl-aq.  HC1,  at  70 — 80°),  gives  Na,  l-amino- 
2-(2'  :  4' -di-iodo-6'-carboxybenzeneazo)-8-naphthol-3  :  6-disulphonate, 
and  thence,  with  tetrazotised  (III),  Na,  5  :  h' -di-iodo-2  :  2'-disulpho- 
diphenyl-4  :  4’ -bis- [2" -azo- 8" -amino- 1"- hydroxy-3"  :  6"-disulpho- 
naphthalene-1" -(azo-2"'  :  4"' -di-iodobenzene-§"‘ -carboxylale)}. 

A.  T.  P. 
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Condensation  of  o-,  m-,  and  p-thiocresols  with  o-bromonitro- 
benzene,  2  :  5-dichloro-  and  2  :  5-dibromo-nitrobenzene.  P.  S. 

Varma,  K.  S.  V.  Raman,  and  N.  H.  Malani  (J.  Indian  Chem.  Soc., 
1942,  19,  354 — 356). — C6H4Me-SNa  (or  K)  and  the  halogen  com¬ 
pounds  (with  Cu-bronze  for  o-C6H4Br-N02)  at  ~180 — 200“  give  2'- 
nitro-2-,  b.p.  210 — 215°/16  mm.,  m.p.  86°,  -3-,  b.p.  222°/18  mm., 
m.p.  86-5°,  and  -4-methyl-,  m.p.  87-5°,  4 -chloro-,  m.p.  121°,  and 
4-bromo-2-nitro-4' -methyl- ,  m.p.  124°,  and  4-chloro-2-nitro-2' -methyl- 
diphenyl  sulphide,  b.p.  200 — 205°/18  mm.,  m.p.  82-5°.  4-B«>mo- 

2-nitro-4’ -methyldiphenyl  sulphone  has  m.p.  132°.  F.  R.  S. 

Energy-level  treatment  of  reaction  data. — See  A  ,  1943,  I,  38. 

Acid-catalysed  hydrolysis  of  phenyl-substituted  aliphatic  esters.— 

See  A.,  1943,  I,  39. 

Isethionic  acid.  A.  A.  Goldberg  (J.C.S.,  1942,  716 — 718). — 
Isethionic  acid  is  obtained  from  Et2S04  and  60%  oleum  at  >10°, 
with  subsequent  hydrolysis  (H20)  and  is  isolated  as  the  Ca  salt. 
Na  O-phenylacetyl- ,  O-fl-phenylpropionyl- ,  and  O -acetylmandelyl- 
isethionate  [from  Na  isethionate  and  the  acid  chloride  at  140°  (alone 
in  the  first  case)  or  in  xylene]  are  hydrolysed  slowly  in  neutral,  more 
rapidly  in  acid,  and  very  rapidly  in  strongly  alkaline  solution. 
Pharmacological  applications  of  these  are  discussed,  and  lethal 
dosages  for  mice  are  given.  A.  Li. 

Manufacture  of  hydroxylamine  and  mandelic  acid. — See  B..  1943, 
II,  5. 

Preparation  of  substituted  mandelic  acids  and  their  bacteriological 
effects.  III.  J.  L.  Riebsomer,  D.  Stauffer,  F.  Glick,  and  F.  Lam¬ 
bert  (J.  Amer.  Chem.  Soc.,  1942,  64,  2080—2081;  cf.  A.,  1939,11, 
62). — Figures  in  parentheses  below  are  bacteriological  activities 
relative  to  OH-CHPh-C02H.  C0(C02Et)2,  the  appropriate  hydro¬ 
carbon,  and  SnCl4  give  0H-CAr(C02Et)2,  in  which  Ar  =  2  :  4 :  1-, 
b.p.  150— 155°/4—  5  mm.,  3:4:  1-,  b.p  '157— 160°/4 — 5  mm„  and 
2:5:  l-C6H3Me2,  b.p.  154— 156°/4— 5  mm.,  ^-CHjPh'CeHj,  b.p. 
225 — 230°/4— 5  mm.,  and  p- CeH4Ph,  converted  by  20%  KOH  and 
then  aq.  HC1  into-2:4-  (3-5),  m.p.  113 — 115°  [ acetate  (0-5),  m.p.  - 
92°],  3  :  4-  (3-5),  m.p.  135°,  and  2  :  5 -dimethyl-  (3-5),  m.p.  116  5 
117°  [ acetate  (<1),  m.p.  112 — 113°;  propionate  (<1),  m.p.  86:), 
p -benzyl-  ( <  1) ,  m.p.  133-5 — 134-5°,  and  p-phenyl-mandelic  acid  (0)i  : 
m.p.  192°  [acetate  (0),  m.p.  133°;  propionate  (0),  m.p.  107ij°]i 
Structures  are  proved  by  oxidation  to  the  expected  benzoic  aci 
2-C],,H7Me  gives  a  very  poor  yield  of  an  acid,  m.p.  146-5 — 147-i 
CHl'h.,  gives  an  impure  acid,  m.p.  90 — 95°;  l-CI0H7Me,  fluor|3 
acenaphthene,  and  anthracene  do  not  give  the  expected  a^S 
Crude  xylene  gives  a  product  as  active  as  the  isomerides  butt* 
toxic.  Mandelic  acid  acetate  (1),  m.p.  76 — 76-5°,  and  propionm 
(2),  m.p.  58°,  and  p-methylmandelic  acid  acetate  (0-5),  m.p.  104*s 
105°,  are  also  reported.  R.  S.  Cj 

Condensations  of  y-bromocrotonic  esters  with  zinc.  K.  Zieglal 
W.  Schumann,  and  F.  Winkelmann  ( Annalen ,  1942,  551,  120 — 12w 
cf.  Fuson  et  al„  A.,  1938,  II,  442).— CH2Br-CH:CH-C02Me,  PhCHfl 
and  Zn  wool  in  boiling  C0H  fl  readily  give  Me  3-hydroxx-h-phenyL 

-pentenoate ,  b.p.  175— 179°/11  mm,,  which  absorbs  i  H2  (Pdf 
BaSO.  in  EtOAc)  giving  a  product  dehydrated  (KHSO„  at  150  ' 
170°)  'to  CHPh:CH-[CH2]2-C02Me,  b.p.  158 — 162°/10  mm.,  m.pL 
75°,  which  is  hydrogenated  and  then  hydrolysed  to  Ph-[CH.,]4-CO£Hl 
ClIPhlCH-CHO  similarly  8lvcs  a  'lttle  ,Ph'tCH:CH]3-C02Me| 
CH,BrCMe:CH-C02Me  (I)  and  phCHO  readily  afford  essentialll 
Me  '8-hydroxy- 5-phenyl-^-methyl- A  -pentenoate,  b.p.  192  -203  / ll 

mm.  (64%),  "oH-fH Ph  tH'  ra"d  hydrogenate| 

( Pd-BaS04  in  abs.  EtCW  to  OH  c-HPh  CH2-CHMe-CH2-CO,Me| 
65°;  it  is  converted  by  Fti r3  in  C6Hfl  at  room  temp,  into  Mm 


m.p. 
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-  ro™o-&-pkenyl- fi-methyl-Aa-pentenoate.  which  with  collidine  under 
h  ,  8'ves  the  Me  ester,  b.p.  173 — 181°/12  mm.,  of  S-phenyl- 
i,wme,^'j^aV~Pentadienoic  acid,  m.p.  157°,  hydrogenated  to  S -phenyl- 
1  ■  11  v°leyi c  acid.  e-Pkenyl- /3-methyl- A*Ps-hexalrienoic  acid,  m.p. 

**"  •  obtained  by  hydrolysing  the  distilled  product  from  (I)  and 

CHPh.CH-CHO.  H.  W. 

J  Lactones  related  to  the  cardiac  aglycones.  X.  Synthesis  of 
| simple,  hydroxylated  ^-substituted  A»tf-butenolides.  E.  R.  Marshall, 
m.  A.  Kuck,  and  R.  C.  Elderfield  (J.  Org.  Chetn.,  1942,  7.  444—456). 
tjp-Dropwise  addition  of  CH2Br-C02Et  in  C8H8  to  a  boiling  mixture 
i>f  fi-OMe'C 6 H4-CO’C  1 1,'OMe  C8H„,  and  Zn  gives  Et  fi-hydroxy-y- 
mthethoxy-fi-p-anisylbutyrate  (I),  b.p.  152 — 160°/0-6  mm.,  which  does 
Ihot  absorb  H2  in  EtOH  containing  PtO,.  The  corresponding  acid, 
lump.  102-5 — 103  5°,  is  transformed  by  HBr-AcOH  at  110 — 120° 
Rhto  $-p-anisyl-Aa&-butenolide  [ f3-p-anisyl-Aa-butenolactone ]  (II),  m.p. 
■20°,  demethylated  by  AcOH-HBr  at  120 — 140°  to  (slightly  impure) 
ifi-p-hydroxyphe nyl-Aad-butenolide  (III),  m.p.  262-5— 263-5°  (sealed 
“  capillary)  (acetate,  m.p.  138-6 — 140-7°),  also  obtained  directly  from 
p-OAc'CgHj'COCl  1  is  transformed  by  successive  treatments 
iprn  CH2K2  and  AcOH  into  £-OAciC„H1-COCH2-OAc,  m.p.  94-6— 

1- 95-6°,  which  is  converted  by  Zn  and  CH2Br-C02Et  followed  by 
hydrolysis  into  (III),  which  gives  a  strong  Legal  test  and  with 
jr&jN,  gives  (II).  m-OAc-CgHj-COjH  is  transformed  through  the 

chloride,  CHN.  ketone,  and  »i-OAcC8H4-CO-CH2'OAc  into  f-m- 
hydroxyphenyl- -butenolide ,  m.p.  187-5 — 188-5°  (sealed  capillary), 
which  gives  a  positive  Legal  test,  a  colour  with  FeCl3,  and  decolorises 
Br  H,0 ,  the  Me  ether,  m.p.  86-3 — 87-3°,  gives  a  positive  Legal  but 
negative  FeCl3  test.  o-OAc-CaH4-CO-CHN2  is  converted  by  glacial 
AcOH  into  coumaranone  (IV).  also  formed  with  an  orange  com¬ 
pound,  m.p,  204 — 205°,  using  AcOH  at  room  temp,  and  subsequently 
at  100°.  o-OMe,C8H1,CO-CHr'r2  reacts  violently  with  AcOH  in 
absence  of  a  solvent  but  smoothly  in  presence  of  EtzO  to  give  (IV). 
o-OMe-CjHj-MgBr  and  OMe-CH2-CN  afford 

o  OMe-CjHj-CO-CHj-OMe,  b.p.  149 — 152°/10  mm.  (semicarbazone, 
m.p.  138-1 — 139-1°),  converted  into  Et  j3-hydroxy-y-methoxy-/3-o- 
anisylbutyrate  (V),  b.p.  127 — 12870-2  mm.,  and  thence  into  ft-o- 
anisyl-AyP-butenolide,  m.p.  95  1 — 95-6°;  this  is  transformed  by  HBr, 
HBr-AcOH,  or  AcOH  under  varied  conditions  into  coumaronyl- 
3-acetic  acid,  m.p.  89-2 — 91-2°,  mixed  with  unchanged  material. 
Reduction  (Pt02  in  AcOH)  of  (V)  yields  Et  fi- hydroxy -y-methoxy-fi-2- 
methoxycyciohexylbutyrale,  b.p.  122 — 123°/1  mm.,  with  some  hexa- 
hydrocoumaronyl  derivatives ;  the  ester  does  not  react  satis¬ 
factorily  with  HC1  or  HBr.  0-OMe-C8H4-CO2Me  is  hydrogenated 
(Raney  Ni)  at  200°/2000 — 2700  lb.  per  sq.  in.  to  Me  2-methoxy- 
cyclohexanecarboxylate,  b.p.  96-5 — 97°/15  mm.  (but  mainly  to  Me 
cyc/ohexanecarboxylate),  converted  into  the  acid,  b.p.  122 — 123°/ 
5  mm.  (p -toluidide,  m.p.  130-2 — 132-4°),  the  acid  chloride,  tu-diazo- 
o-methoxyhexahydroacetophenone,  and  thence  into  a  mixture  of 
hexahydrocoumaranone  and  w-acetoxy-o-methoxyhexahydroaceto- 
phenone.  High-pressure  hydrogenation  of  o-OH-C8H4-C02Me  in 
EtOH  gives  Et  hexahydrosalicylate,  b.p.  110 — 115°/13  mm.,  hydro¬ 
lysed  to  a  mixture  of  acids,  m.p.  76—78°  and  109 — 110°,  and  trans¬ 
formed  by  NH3  into  the  amide,  m.p.  113-7 — 114-7°.  The  crude  acid 
is  transformed  by  AcCl  in  boiling  EtsO  followed  by  distillation  into 

2- aceloxycyc\ohexanecarboxylic  acid,  m.p.  66-1 — 66-6°  (p-toluidides, 

m.p.  154—155-9°  and  124 — 143°).  The  crude  acid  is  transformed 
into  the  chloride  and  thence  into  the  CHN2  ketone,  which  could  not 
be  satisfactorily  converted  into  w  :  o-diacetoxyhexahydroaceto- 
phenone.  None  of  the  lactones  described  above  shows  cardiac 
activity  when  tested  in  frogs.  M.p.  are  corr.  H.  \V. 

Preparation  of  hexahydro-p-toluamides.  M.  Delepine  and  M. 
-Badoche  (Ann.  Chim.,  1942,  [xi],  17,  179 — 182). — p-Toluic  acid  is 
hydrogenated  (PtOj-AcOH)  to  the  H8-derivative  (I),  b.p.  128 — 
I30713  mm.,  partly  converted  by  HC1  at  235 — 240°  for  2  hr.  into 
the  ft-axs-acid,  m.p.  111°  (60%  yield)  [amide,  m.p.  226°  (block)]. 
i(;I")  is  a  mixture,  consisting  mainly  of  cis-hexahydro-p-toluic  acid 
Jjamide,  m.p.  163°  (block)  or  160 — -160-5°  (tube)].  Other  m.p.  (lit.) 
mi  the  amides  are  those  of  mixtures.  A.  T.  P. 

,  Basic  indium  salicylates.  T.  Moeller  (J.  Amer.  Chem.  Soc.,  1942, 
104.  2234).— Anhyd.  In2(S04)3  (1  mol.)  and  o-OH-C8H4-C02Na  (3 
nols.)  in  H20  gives  basic  In  salicylate,  In(C,H503)2-0H.  +3HzO, 
Converted  at  110°  or  in  boiling  MeOH  into  the  anhyd.  salt. 

R.  S.  C. 

Chloralamides.  Chloral-5-acetamidosalicylamide  and  related  com- 
|pounds.  K.  N.  Rana  (J.  Indian  Chem.  Soc.,  1942,  19,  299 — 302). — 
\fl-Acetamidosalicylamide  (+H20),  m.p.  204 — 206°  (loses  H.O  at 
7IIO0)  [from  5:2:  l-NHAc-C8H3(0H)-C02Me  and  aq.  NHJ,  heated 
with  chloral  yields  5-acetamidosalicyl-f3f3f3-trichloro-a.-hydroxyelhyl- 
amide,  m.p.  176 — 177°  (decomp.)  [violet  colour  with  FeCL ;  Me, 
ether  (Me2S04),  m.p.  166 — 167°;  Bza  m.p.  187 — 188°,  and  Ac, 
derivative  (Ac20),  m.p.  212 — 214°],  dehydrated  (cold  cone.  H2S04) 

to  Q-acetamido-2-tnchloromethylbenzometoxazone,  m.p.  218 _ 219°  (Ac 

derivative,  m.p.  197 — 198°).  Formation  and  stability  of  5-sub- 
stituted  chloralsalicylamides  are  promoted  by  positive  substituents. 

.  A.  Li. 

Diamino-peptides.  R.  Baltzly,  W.  S.  Ide,  and  J.  S.  Buck  (] 
Amer.  Chem.  Soc.,  1942,  64,  2231). — Hydrogenation  of 


NMe2-[CH2]2-CONH-C8H4-N02-p  (prep,  from 

Br-[CH2]2-C0-NH*C8H4-N02-£  and  NHMe,)  (hydrochloride,  m.p. 
200—201°)  and  its  methochloride  in  HCl-EtOH  gives  fl-dimethyl- 
aminopropion-p-aminoanilide  dihydrochloride,  m.p.  218 — 219°,  and 
the  corresponding  methochloride  hydrochloride,  m.p.  211 — 212°, 
respectively.  NEt2-[CH2]2-NH2  (prep,  from  NEt2-CH2-CN  by  Na- 
EtOH)  gives  the  £-N02-C8H4-C0  derivative  hydrochloride,  m.p. 
164 — 165°;  this  and  its  ethochloride  yield  (hydrogenation)  N-p- 
aminobenzoyl-N'N'-dietkyletkylenediamine  dihydrochloride ,  m.p. 

176-5 — 178°,  and  the  corresponding  ethochloride  hydrochloride,  m.p. 
228°,  respectively.  NMe2-[CH2]2-CN  gives  similarly 
NMe2-[CH2]3-NH2  (dihydrochloride,  m.p.  182 — 184°;  p- 
NO2-C8H4-C0  derivative  hydrochloride,  m.p.  190 — 192°),  and  N-p- 
aminobenzoyl-IA'IA'-dimethyltrimethylenediamine  dihydrochloride,  m.p. 
184 — 185°.  The  £-nitrophenylcarbamate  of  OH-[CH2]2-NEt3Cl  is 
reduced  to  the  £-aminophenylcarbamate  (hydrochloride,  m.p.  138 — 
139°).  R.  S.  C. 

Action  of  thionyl  chloride  on  2  :  3-hydroxynaphthoic  acid.  J.  W. 
Airan  and  S.  V.  Shah  (J.  Indian  Chem.  Soc.,  1942,  19,  333 — 334). — 
2  :  3  OH-C,0H8-CO2H  (I)  with  SOCl2  at  110°  yields  the  lactone, 
m.p.  240°,  hydrolysed  (dil.  NaOH)  to  (I).  A.  Li. 

Reaction  of  furoic  acid  with  aromatic  compounds.  II.  Reaction 
of  methyl  furoate  with  benzene  and  chlorobenzene.  C.  C.  Price  and 
C.  F.  Huber.  HI.  C.  C.  Price,  E.  C.  Chapin,  and  M.  Rieger  (J. 
Amer.  Chem.  Soc.,  1942,  64,  2136—2139,  2227—2228;  cf.  A.,  1941, 
II,  291). — II.  Me  furoate,  C8H8,  and  A1C13  at  0°  and  later  70°  give 

1  -Cj„H7-C02Me  (32 — 46%)  (cf.  McCorkle  et  al.,  Proc.  Iowa  Acad. 
Sci.,  1936,  43,  205)  and  a  tar,  containing  Me  9-ethvl-9  :  10 -dihydro- 
9-anthroate  (I)  (11—20%),  m.p.  52—54°,  b.p.  144-^145°/0  04  mm., 
but  with  PhCl  at  0°  and  later  90 — 100°  gives  6  :  l-CI0H8Cl-CO2H 
(~40%)  and  its  Me  ester  (15%).  Formation  of  (I)  involves  reduc¬ 
tive  fission  of  the  endo-[ CH2J2  bridge.  The  structure  of  (I)  is  proved 
by  conversion  into  anthracene  (II)  (61%)  by  soda-lime  at  slightly 
>360°  and  by  oxidation  by  Cr03-Ac0H-H20  to  anthraquinone 
(III)  (80%)  or  by  less  Cr03  to  Me  9-ethyl-10-anthrone-9-carboxylate 
(35%)  (2  :  i-dinitrophenylhydrazone,  m.p.  215°;  isolated  by  Girard’s 
reagent  T),  and  by  resistance  to  hydrolysis. 

III.  The  crude  acids  obtained  from  furoic  acid  (IV)  and  C8H8 
by  A1C13  ( loc .  cit.)  probably  contain  9-ethyl-9  :  10-dihydro-9-anthroic 
acid,  since  by  oxidation  they  give  (III)  and  by  distillation  with 
soda-lime  give  (II)  (10%)  with  an  oil,  which  with  S  gives  1  :  4- 
C10H8Ph2.  The  acids  from  (IV)  and  PhMe  give,  by  soda-lime, 

2  :  7-dimethylanthracene  (from  3  :  6-dimethyl-9-ethyl-9  :  10-dihydro- 

9-anthroic  acid),  but  only  tars  by  other  methods.  R.  S.  C. 

Synthesis  of  phthalides  from  3:4;  5-trimethoxybenzoic  acid. 

F.  E,  King  and  T.  J.  King  (J.C.S.,  1942,  726— 727).— 3  :  4  5  :  1 
(0Me)3C6H2-C02H,  aq.  40%  CHzO,  and  cone.  HC1  at  140°  yield 
3:4:  5-trimethoxyphthalide  (I)  or  (more  HC1)  its  6 -CH„Cl  deriv¬ 
ative  (II),  m.p.  85°  [also  obtained  from  (I),  CHaO,  and  cone.  HC1] ; 
in  each  case  ~5%  of  6  :  6’ -methylenebis-Z  :  4  :  5-trimethoxyphthalide 
(III),  m.p.  199°,  is  isolable.  (I)  with  NaOEt  and  Et2C204  in  PhMe 
and  N2  at  100°  (bath)  affords  Et  3:4:  5-trimethoxyphthalidylgly- 
oxylate,  m.p.  188—189°.  With  CHaO  and  HC1,  syringic  acid  yields 

1- hydroxy-S  :  o-dimethoxy-d-chloromethylphthalide,  m.p.  185°,  and 

6  :  6'-methylenebis-4-hydroxy-&  :  5-dimethoxyphthalide ,  m.p.  223 — 224° 
[methylated  to  (III)],  whilst  2:3:4:  l-0H-C8H2(0Me)2-C02H  gives 
only  5  :  5'-melhylencbis-2-hydroxy-3  :  4-dimethoxybenzoic  acid,  m.p. 
252°  (efferv.).  A.  Li. 

Kinetics  and  equilibria  of  the  carbinol  formation  of  phenolphthalein. 
—See  A.,  1943.  I,  39. 

Monoperphthalic  acid. — See  B.,  1943,  II,  5. 

Synthesis  of  3-hydroxyphthalic  acid.  O.  Gisvold  (J.  Amer. 
Pharm.  Assoc.,  1942,  31,  202 — 203). — 3  :  1  :  2-N02‘C8H3(C03H)2  is 
hydrogenated  (Pt-black  or  Raney  Ni  in  EtOH)  to  the  NH2-acid, 
converted  (diazo-method)  into  3:1:  2-0H‘C8H3(C02H)2,  m.p.  154° 
(lit.  151°,  244°)  [anhydride,  m.p.  195°  (lit.  198 — 199°)].  J.  E.  P. 

Inhibition  of  oxidation  of  aldehydes. — See  A.,  1943,  III,  36. 
Kinetics  of  oxidation  of  aldehydes  by  chromic  acid.  m.  Oxid¬ 
ation  of  tolualdehydes.  IV.  Oxidation  of  bromobenzaldehydes. — See 
A.,  1943,  I,  38. 

Behaviour  of  pyrogallol  trimethyl  ether  and  3:4:  5-trimethoxy- 
benzonitrile  with  Grignard  reagents.  C.  D.  Hurd  and  H.  E.  Winberg 
(J.  Amer.  Chem.  Soc.,  1942,  64,  2085— 2086).— 3  :  4  :  5  :  1- 

(OMe)3C6H2-CN  (prep,  outlined)  and  MgButfBr  in  boiling  PhMe  give 
mainly  4:3:5:  l-OH-C8H2(OMe)2-COBu0  (I)  (cf.  Haller  et  al..  A., 
1939,  II,  508),  but  in  Et2OBPhMe  at  40°  give  only  3:4:5:  1  - 
(OMe)3C8H2-COBu0  (II),  b.p  164— 166°/6  mm.,  m.p.  37—39°. 
The  structure  of  (I)  is  shown  by  prep,  from  (II)  by  H2S04  at  35 — 
40°  and  by  oxidation  (Cr03— AcOH)  to  1  :  2  :  6  :  4-0!C8H2(0Me)2!0. 
1:2  3-C8H3(OMe)3  and  MgMel  in  boiling  PhMe  give  2:6:1- 
(OMe)2C8H3-OH.  R.  S.  C. 

Synthesis  of  2-substituted  phenanthrenes.  B.  Riegel,  M.  H.  Gold, 
and  M.  A.  Kubico  (J.  Amer.  Chem.  Soc.,  1942,  64,  2221—2222).— 

2- Substituted  phenanthrenes  are  best  (2-Ac  53,  -EtCO  45,  -PrP’CO 
48,  -COjMe-fCHJj-CO  70,  and  -NH2  25%)  prepared  by  dehydro- 
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genating  the  corresponding  readily  available  9  :  10-Ha-derivatives 
by  S  at,  e.g.,  250 — 280°.  2-isoButyryl-H  :  10-dihydrophenanthrene, 
m.p.  71-6 — 72-6°,  and  -phenanthrene ,  m.p.  116-8 — 117-6°,  and  Me 
y-keto-y-2-phenanthryl-n-butyrate,  m.p.  112-2 — 112-6°,  are  described. 
M.p.  are  corr.  R.  S.  C. 

Photochemical  reactions  of  ketones,  n.  Benzpinacol  and  benz- 
pinacolin.  A.  Banchetti  ( Gazzetta ,  1941,  71,  685 — 693). — The  reduc¬ 
tion  of  COPh2  in  PrfOH-HCl  in  sunlight  gives  (CPh2-OH)2  (I), 
tetraphenylcthylene  oxide  (II),  and  CPh2Bz  (III),  in  proportions 
depending  on  acidity  and  temp.  In  Et20-HCl  in  sunlight,  (II)  is 
formed.  Mechanisms  are  discussed.  With  P2Os  in  boiling  C,H«, 
(I)  gives  (III).  In  boiling  EtOH  containing  some  dil.  HC1,  (I)  is 
unchanged.  E.  W.  W. 

Synthesis  of  o-o  -anisoylbenzoic  acid.  B.  P.  Geyer  (/.  Amer. 
Chem.  Soc.,  1942,  64,  2226 — 2227). — Adding  o-OMe-C,H4-MgBr 
(prep,  from  Mg  activated  by  EtBr)  in  EtaO  to  0-C4H4(CO)2O  in 
C„H,  gives  0-CO2H,CBH1,CO,CeH1-OMe-0  (54%),  m.p.  143—143-5°, 
and  aa-di-o-anisylphthalide  (18%),  m.p.  148 — 149°.  R.  S.  C. 

Amino-alcohols.  XI.  Arylglyoxylohydroxamyl  chlorides.  N. 

Levin  and  W.  H.  Hartung  (/.  Org.  Chem.,  1942,  7.  408 — 415).  - 
COAr-CCKN-OH  (I)  are  obtained  by  gradual  addition  of  alkyl 
nitrite  to  a  solution  of  COAr-CH2Cl  in  Et20  through  which  HC1  is 
slowly  passing.  (I)  are  converted  into  OH-NICAr-CCKN-OH  by 
NHaOH,HCl  in  aq.  EtOH  at  room  temp.  Thus  are  obtained  phenyl- 
glyoxylohydroxamyl  chloride  (II),  m.p.  132 — 133°,  and  the  corre¬ 
sponding  chloroglyoxime,  decomp.  186 — 187°.  The  following  deriv¬ 
ation  of  (II)  have  been  obtained ;  the  m.p.  of  the  corresponding 
chloroglyoximes  are  placed  in  parentheses  :  p -methyl-,  m.p.  126 — 
128°  (decomp.  185—186°);  p -phenyl-,  m.p.  157 — 158°  (decamp. 
177°);  p -chloro-,  m.p.  120 — 121°  (decomp.  181 — 182°);  p-methoxy-, 
m.p.  137 — 139°;  p -hydroxy-,  decomp.  158 — 159°  (decomp.  183- — 
184°)  ;  3  :  4- dihydroxy-,  decomp.  184 — 185°.  Alkaline  decomp,  of 
(I)  gives  the  corresponding  benzoic  acids  in  excellent  yield.  (I)  and 
NH?Ph  in  anhyd.  EtaO  at  room  temp,  give  the  corresponding 
anilides;  phenylglyoxylohydroxamanilide,  m.p.  145 — 146°  (de¬ 
comp.),  and  its  p -methyl-,  m.p.  163 — 164°  (decomp.),  p -phenyl-, 
m.p.  135 — 136°  (decomp.),  p -chloro-,  m.p.  145 — 146°  (decomp.), 
p -methoxy-,  m.p.  148 — 150°  (decomp.),  p -hydroxy-,  m.p.  164 — 165° 
(decomp.),  and  3  :  i-dihydroxy-,  m.p.  155°,  -derivatives  are  described. 
(I)  appear  to  be  catalytically  hydrogenated  to  phenylethanolamine 
and  its  derivatives.  H.  W. 

Dioximes.  CXXV.  G.  Ponzio  (Gazzetta,  1941,  71,  693 — 695). — 
The  compound,  m.p.  108°,  regarded  by  Avogadro  (A.,  1924,  i,  294) 
as  oximino-p-tolylacetonilrile  oxide  (I),  is  a-p -tolylgly oxime  peroxide 
[2-p-tolyl-l  :  2  :  5-oxadiazole  5 -oxide]  (II);  this  in  Et20  with  aq. 
NaaC03  gives  (I),  m.p.  112°,  which,  unlike  (II),  with  cone.  HC1 
readily  gives  ^-tolylchloroglyoxime, 

p-C,H4Me-C(lN'OH)-CC,i;N-OH.  With  HCl-Et20,  benzoyloximino- 
p-tolylacetonitrile  oxide  gives  ^>-C,H4Me-C(lN-OBz) -CCI1N-OH 

E.  W.  W. 

Enediols.  X.  An  aminostilbenediol.  R.  C.  Fuson  and  S.  L. 
Scott  (].  Amer.  Chem.  Soc.,  1942,  64,  2152—2153;  cf.  A.,  1942,  II, 
91).  (2:6:  l-C„H2Me2-CO)2  and  HNOs  (d  1-59)  at  0°  give  the 
3:3  '-(N02)2-  (I)  (92%),  m.p.  211—212°  (corr.),  and  3  :  5  :  3'  :  5'- 
(lW2)4-derivative  (1%),  m.p.  273 — 275°  (decomp.),  and  a  substance, 
m.p.  241 — 243°  (decomp. ;  corr.).  (I)  does  not  form  an  oxime  or 
react  with  NHPh-NH2.  H2— PtOa  reduces  (I)  in  EtOH  slowly  to 
colourless  [3:2:6:  l-NH2-C,H2Me2-C(OH)l]2  (II),  which  is  oxidised 
with  great  ease  to  3  :  S'-diamino-vic.-xylil,  m.p.  201 — 202°  (corr.) 
(Ac3  derivative,  m.p.  296 — 297°).  (II)  yields  a  hydrochloride  (III), 
which  with  aq.  NaOH  gives  an  orange  substance,  m.p.  229 — 230° 
(decomp.;  corr.).  (Ill)  with  Ac30-CsHsN,  or  (II)  with  boiling 
Ac20,  gives  a^-diacetoxy-a^-di-3-diacetamido-vic.-xylylethylene,  m.p. 
241 — 242°  (corr.).  3-NH2  thus  does  not  affect  the  stability  of  the 
enediol.  R.  S.  C. 

Absorption  spectra  and  structures  of  pyrethrins  I  and  II. — See  A., 

1943,  I,  31. 

Structures  of  highly  arylated  indenones.  Their  behaviour  with 
bromine.  C.  F.  H.  Allen  and  J.  W.  Gates,  jun.  (J.  Amer.  Chem. 
Soc.,  1942,  64,  2127 — 2130). — 2  :  3  :  5  :  6-Tetraphenylindanone  (I) 
and  Br  in  CHC13  give  (probably)  2-bromo-  (II)  (84%),  m.p.  241° 
(decomp.),  and  then  2  :  lo.-dibromo-2  :  3  :  5  :  6-telraphenyl-2  :  Ix-di- 
hydroindenone  (III),  m.p.  270°  (decomp.),  which  is  also  obtained 
(75%)  from  (I)  by  2  mols.  of  Br.  KI-AcOH,  KOH-EtOH,  or 
MgRX  reduces  (III)  to  (II),  but  Zn-AcOH  yields  (I).  HBr  has  no 
effect  on  (II)  or  (III) ;  (II)  may  be  formed  by  allylic  rearrangement. 
(1CH-C0)20  does  not  add  to  (II)  or  (III).  With  MgPhBr  and  then 
aq.  NHjCl,  (II)  gives  2:3:5:  G-tetraphenyl-2  :  7a.-dihydroindenone 
(50%),  m.p.  125°  (instantaneous)  or  95°,  resolidifies,  remelts  at 
164—166°,  rearranged  at  the  m.p,  or  in  boiling  AcOH  to  (I). 
2:3:5:  6-Tetraphenyl-3a  :  4-  or  -3a  :  7a-dihydroindenone  with 
Br— CHClj  gives  i-bromo-2  :  3  :  5  :  6-tetraphenyl-3sL :  i-dihydroinden- 
one  (IV)  (84%),  m.p.  196°  (0-5  active  H;  adds  1-5  MgMel),  dehydro¬ 
genated  by  Br— CHC13  to  i-bromo-2  :  3  :  5  :  H-tetrapheny  Unde  none  (V) 
(90%),  m.p.  234 — 235°.  (V)  is  reduced  by  Zn-AcOH  to  4 -bromo- 

2:3:5:  6 -tetraphenylindanone  (57%),  m.p.  175°,  and  with  MgPhBr 


gives  i-bromo-l-hydroxy-1  :  2  :  3  :  5  :  6-pentaphenyUndene  (52%),  m.p. 
249°.  MgPhBr  and  (IV)  give  (mechanism  discussed)  2:3:5:  C .  t- 
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2  active  H)],  which  with  MgPhBr  gives  \-hydroxy-l  :  l  :  o  tj o  :  o  .  i - 
hexaphenyl- 3a  :  le.-dihydroindene  (69%),  m.p.  240°  (not  dehydrated 
by  2%  HjSOj-AcOH),  and  with  HBr  gives  a  substance,  C3,H2-Br, 
m.p.  194°.  MgMel  and  (IV)  give  2:3:5:  6-tetraphenyl-l -methyl- 
3a  :  la.-dihydroindenone  (VI)  (33%),  m.p.  170°,  and,  in  one  experi¬ 
ment,  10%  of  a  ketone,  C34H2eO,  m.p.  217°.  (VI)  consumes  1  MgMel, 
showing  0-3  active  H,  is  unaffected  by  HBr  or  (!CI I- CO ) 20,  and 
with  Br  gives  the  7a  /A-dcrivative  (80%),  m.p.  239°,  whence  it  is 
regenerated  by  MgMel.  R.  S.  C. 

Enolisation  in  the  Reformatsky  reaction.  M.  S.  Newman  (J. 
Amer.  Chem.  Soc.,  1942,  64,  2131 — 2133). — Recovery  of  ketone  after 
a  Reformatsky  reaction  is  due  to  enolisation  and  formation  of 
CR2lCR'-OZnBr  and  AlkOAc.  Thus,  acetomesitylene  (I)  consumes 
1  mol.  of  CH2BrC02Me  (II)  in  presence  of  Zn  and  CBH„  but,  after 
hydrolysis,  yields  50%  of  MeOAc  and  90%  of  (I) ;  MeOAc  is  also 
obtained  by  distillation  prior  to  hydrolysis,  but  in  >  traces  by- 
prolonged  boiling  of  (II)  and  Zn  in  C,H6.  Experiments  with  1-keto- 
2-o-tolyl-3-methyl-  and  l-keto-2 -phenyl- 1  :  2  :  3  :  4-tetrahydro- 
naphthalene  and  1-keto-l  :  2  :  3  :  4-tetrahydrophenanthrene  (mod¬ 
ified  prep.)  show  that  (i)  for  different  Br-esters  enolisation  of  the 
ketone  increases  in  the  order  CH2Br-C02Et  <  CHMeBr-COaEt  < 
CHEtBr-C02Et ;  (ii)  use  of  I  to  initiate  reaction  decreases  enolis¬ 
ation;  (iii)  use  of  dioxan  as  a  solvent  promotes  enolisation. 

R.  S.  C. 

Preparation  of  2-keto-l  :  2  :  3  :  4-tetrahydronaphthalene  from 
/3-naphthol  and  analogous  transformations.  J.  W.  Cornforth,  (Mrs.) 
R.  H.  Cornforth,  and  (Sir)  R.  Robinson  (J.C.S.,  1942,  689 — 691). — 
2-C10H,-OMe  with  Na-EtOH  at  IIS"  (bath),  followed  by  immediate 
hydrolysis  (aq.  HC1),  gives  2-keto-l  :  2  :  3  :  4-tetrahydronaphthalene 
(I)  (56%).  1  :  2-C10HeMe-OMe  similarly  affords  2-keto-l-methyl- 

1:2:3:  4 -tetrahydronaphthalene  (II)  (10%),  b.p.  137 — 138°/18  mm. 
[semicarbazone,  m.p.  200 — 202°  {decomp.)],  and  some  2  methoxy- 
l-methyl-5  :  6  :  7  :  8-tetrahydronaphthalene,  m.p.  51°.  2-Keto-5- 

methoxy-1  :  2  :  3  :  i-tetrahydronaphthalene  (III)  (63%),  b.p.  120 — 
122°/0-4  mm.,  is  similarly  prepared  from  1  :  6-Cl0H8(OMe)2 ;  the 
6-OMe-isomeride  is  formed  by  hydrolysis  (aq.  EtOH-HCl)  of  2  :  6- 
dimethoxy-3  :  4-dihydronaphthalene  (A.,  1941,  II,  295).  Dehydro¬ 
genation  (S  at  220 — 225°)  of  l-keto-6-methoxy-5-methyl-l  :  2  :  3  :  4- 
tetrahydronaphthalene  and  methylation  (Me2S04-aq.  NaOH)  of 
the  phenol  gives  2  :  5-dimethoxy-l-methylnaphthalene,  m.p.  85°;  re¬ 
duction  and  hydrolysis  then  yields  2-keto-5-methoxy-l-methyl- 
(semicarbazone ,  m.p.  188 — 190°)  and  some  l-keto-6-methoxy-5- 
methyl-1  ;2  :  3  :  4-tetrahydronaphthalene  (2  :  4-dinitrophenylhydr- 
azone,  m.p.  249 — 250°).  Equilenin  Me  ether  when  reduced  and 
hydrolysed  affords  the  keto-alcohol  (A),  m.p. 

.  PH  152—153°,  [a]!3  +33-6°  in  EtOH.  The  re- 
\  action  is  general  only  for  2-methoxynaphthal- 

,  L  J - !  enes;  reduction  of  2  :  7-dimethoxyphenanthr- 

/  V  y  ene  gives  only  the  9  :  10-H2-derivative.  (I) 

Oil  ii  J  and  Mel-NaOPrP-PrfOH  (in  N2)  give  (II), 

\y\v  whereas  (III)  similarly  yields  2-keto-5-methoxy- 

1:1- dimethyl- 1:2:3:  i-tetrahydronaphthalene , 
m.p.  83 — 85°  ( semicarbazone ,  m.p.  192 — 194°;  2  :  i-dinitrophenyl- 
hydrazone,  m.p.  184°).  A.  T.  P. 

Structure  of  the  bimolecular  product  formed  by  the  action  of  acidic 
dehydrating  agents  on  anhydroacetonebenzil.  C.  F.  H.  Allen  and 
J.  W.  Gates,  jun.  (J.  Amer.  Chem.  Soc.,  1942,  64,  2123 — 2127). — 
The  substance  previously  (A.,  1933,  1164)  believed  to  be  4  :  1-endo- 
keto-3  :  3a  :  5  :  6-  is  now  considered  to  be  4  :  l-endoketo-2  :  3:5:6- 


tetraphenyl- 3a  :  4  :  7  :  Ta.-tetrahydroindenone  (I),  the  rearrangement, 
>CPh-CPhlCH  ->  >CH-CPh!CPh,  occurring  during  the  form¬ 
ation  of  (I)  from  anhydroacetonebenzil  [4-hydroxy-3  :  4-diphenyl- 
A2-cycfopentenone].  (I)  consumes  2  MgMel,  adding  1  mol.  and 
giving  1  CII4;  with  MgRIlal  it  gives  only  (75 — 85%)  monocarb- 
inols;  addition  occurs  at  C(1) ;  the  endo- CO  enolises,  reacts  with 
MgMel,  and,  after  decomp.,  ketonises.  With  Br-AcOH  at  100°, 

(I)  gives  the  4:7:  7a-Bj'3-derivative,  m.p.  229 — 230°,  converted  by 
MgMel  into  4:7:  la-tribromo-l-hydroxy-2  :  3  :  5  :  G-tetraphenyl-1- 
methyl-i  :  1 -endo- a- hydroxyethylidene-3a. :  4:7:  7a -tetrahydroindene 

(II) .'  m.p.  278°  [consumes  2-7  MgMel,  then  regenerates  (II)].  PC15 

converts  (I)  in  boiling  C,H,  into  a  Cf  [-derivative,  m.p.  215°.  By 
MgRHal  and  then  standard  reactions,  (I)  gives  1-hydroxy-i  :  7-endo- 
keto-2  :  3  :  5  :  6-tetraphenyl-l-methyl-,  m.p.  262°  [acetates,  forms 
(prep,  by  AcCl),  m.p.  202°  and  (prep,  by  AcaO— H2S04)  m.p.  180°; 
derived  1  -chloride,  m.p.  219°,  and  1-bromide,  m.p.  191°)],  -2  :  3  :  5  :  6- 
tetraphenyl-l-a-naphthyl-  (III),  m.p.  295°  (derived  1-bromide,  m.p. 
233°),  and  -1  :  2  :  3  :  5  :  6 -pentaphenyl-  (IV),  m.p.  226°  [acetate  (prep, 
by  Ac20-H2S04),  m.p.  235°;  derived  1  -chloride,  m.p.  216°], 
-3a  :  4  :  7  :  In-tetrahydroindene .  2:3:5:  6-Tetraphenylindenone 

and  MgPhBr  give  \-hydroxy-\  :  2  :  3  :  5  :  %-pentaphenylindene  (87%), 
m.p.  220°,  converted  by  warm  HBr-AcOH  into  the  1-bromide. 
(89%),  m.p.  203°.  With  Zn  dust  in  boiling  AcOH  this  gives  a 
hydrocarbon,  C33H28,  m.p.  280°,  which  is  also  obtained  (with  evol¬ 
ution  of  CO  and  HaO)  from  (IV)  at  290 — 310°,  a  rearrangement 
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VI  one  or  Other  reaction.  (Ill)  gives  similarly  a  hydro- 
^98°.  Both  oximes  (loc.  cit.)  of  (I)  with  boiling 
rHPK-rt5'i-re£enerate  (I)-  Formation  of  2-phenylquinoIme 
saTfU  ;  (unimol.  in  boiling  EtOH)  (Peine,  A.,' 

•  1L1  ',‘nvolves  a  rearrangement  analogous  to  that  during 
|Hie  prep,  of  (I).  6  6  R.  S.  C. 

Action  of  organomagnesium  compounds  on  dianils  of  a/3-diketones. 
[cassation  of  the  a-anilinoketones  obtained.  (Mile.)  M.  Garry  (Ann. 
£hitn.,  194-i,  [xi],  17,  5 — 99). — Partly  an  account  of  work  previously 
reviewed  (A.,  1939,  II,  376).  y-Anilino-8-anilo-y-methyIbutane 

pie  a-anilinotsopropyl  ketone  anil]  (I),  m.p/66°  [picrate,  m.p.  150° 
(decomp.);  Ac  derivative,  m.p.  242°],  is  hydrolysed  to  the  ketone 
m  [oxime,  m.p.  142°,  also  obtained  from  (I)  and  NH2OH,  or  from 
^0,CHMe*CMe2*O*NO1  and  NH2Ph  (cf.  Klingstedt,  A.,  1926,  44) ; 
wmicarbazone,  m.p.  182°;  picrate,  m.p.  112°;  Ac  derivative,  m.p. 
S* ;  methiodide  (in),  m.p.  175°  (decomp.)],  which  is  reduced  by 
‘Na-KtOH  to  y-anilino-y-melhylbutan-fi-ol,  b.p.  149°/17  mm.  (K- 
phenylcarbamyl  derivative  phenylcarbamale,  m.p.  191°;  unstable 
picrate,  m.p.  110°).  (-CMelNPh),  (IV)  with  MgMel  in  boiling  C,HS 
gives  fiy-dianilino-fly-dimelhylbutane  (V),  m.p.  37°,  b.p.  216 — 217°/ 
12  mm.  [sulphate,  m.p.  190°  (decomp.) ;  dihydrochloride,  m.p.  ~190° 
(decomp.);  picrate,  m.p.  163°].  The  anil,  m.p.  95°  (softens  from 
82°),,  b.p.  218 — 219°/20  mm.  (picrate,  m.p.  143 — 144°),  of  y-anilino- 
y-ffiethylpentan-)9-one  (picrate,  m.p.  95°)  and  yS-dianilino-yS-di- 
melhylhexane,  forms,  m.p.  89°  and  65°  (probably  stereoisomerides) 
[the  mixture  gives  a  dihydrochloride,  m.p  —170°  (decomp.),  and  a 
ik onopicrate.  m.p.  138°  (decomp,  from  125°)],  are  prepared  from 
(IV)  and  MgEtBr.  y-Anilino  ^-anilo-y  methylheptanc  (VI),  m.p 
74°,  b.p.  225 — 230°/18  mm.  [from  (IV)  and  MgBu°Br-EtaO],  is 
hydrolysed  (aq.  HC1)  to  the  ketone  (VII),  m.p.  86°  [picrate,  m.p. 
130°,  Mso  obtained  from  (VI)  and  picric  acid].  Hydrolysis  of  the 
crude  reaction  product  also  affords  some  NHPhBu  and  (probably) 
2  :  3-dimethyl-l-butylindole,  b.p.  155 — 160°/17  mm.  (picrate,  m.p. 
97°).  MgBu°Br  and  (IV)  in  C5H,  give  e j-dianilino-e l|-dimethyl- 
decane  [ dihydrochloride ,  m.p.  135°  (decomp.)].  (IV)  and  CH,Ph-MgCl 
afford  y-anilino-fS-anilo-Z-phenyl-y-methylbutane,  m.p.  100°,  and 
thence  the  ketone  (VIII),  m.p,  74°,  b.p.  208 — 210°/16  mm.  (picrate, 
m.p.  125°;  oxime,  m.p.  178°),  reduced  to  y-anilino-S-phenyl-y- 
methylbutan-ft-ol,  b.p.  213°/14  mm.  Ph  a-anilino-a-phenylethyl 
ketone  (IX),  m.p.  142°  (hydrochloride,  m.p.  138 — 142°;  picrate,  m.p. 
168°),  is  not  obtained  (cf.  Cameron,  A.,  1930,  345)  from  Ph  a-chloro- 
a-phenylethyl  ketone,  m.p.  57 — 58°  (from  COPh*CPhMe-OH  and 
SOCIj),  and  NH2Ph,  whereby  (probably)  Ph  a-pkenylvinyl  ketone, 
m.p.  52 — 57°,  results.  (•CPhlNPh)2  and  MgEtl  give  f-anilino-a- 
anilo-a/3-diphenylbulane,  m.p.  183-5°  (free  ketone,  m.p.  143°),  with 
(mainly)  COPh-CPhlXPh,  NH2Ph,  NHPhEt,  Bz2,  NHPhBz,  and 
BzOH.  Absorption  spectra  of  many  of  the  compounds  are  shown. 
(II)  with  NH2Ph  (excess)  and  NH2Ph,HCl  at  180°,  with  a  little 
NH2Ph,HCl  at  180°,  or  with  ZnCl2  at  140°,  gives  2:3:  3-trimethyl- 
indolenine,  b.p.  110°/10  mm.  [picrate,  m.p.  155°;  methiodide,  also 
obtained  by  heating  (III)],  also  prepared  from  (II)  by  heating  with 
a  little  Na2S04  or  NHaPh,HCl.  NHPh-CMeEt-COMe  similarly 
yields  2  :  3-dimethyl-3-ethylindolenine,  b.p.  128°/22  mm.,  and  (VII) 
with  a  little  NH2Ph,HCl  at  180°  affords  2  :  Z-dimethyl-Z-butylindol- 
enine,  b.p.  142 — 143°/17  mm.  ( picrate ,  m.p.  137°;  methiodide,  m.p. 
211°).  (VIII)  with  NH2Ph  +  NH2Ph,HCl  at  175—180°  gives  2  :  3- 
dimethylindole  and  a  little  CHaPh-XHPh,  but  with  ZnCl2  at  180° 
affords  3- benzyl-2  :  3-dimelhylindoIenine,  b.p.  188 — 190°/18  mm. 
(picrate,  m.p.  139°).  (IX)  and  NH2Ph  +  NH2Ph,HCl  at  160—165° 
yield  one  or  other  of  the  isomerides,  2  :  Z-diphenyl-Z-  (X),  m.p.  108° 
(no  reaction  with  AcaO;  picrate,  m.p.  155°),  or  3  :  '.\-diphenyl-2- 
melkylindolenine  (XI),  m.p.  145°  (picrate,  m.p.  210°) ;  (XI)  is  usually 
formed  and  conditions  for  preparing  (X)  are  not  established.  The 
methiodide,  m.p.  188°,  of  (X)  is  converted  by  NaOH-EtOH  into 
(probably)  2-hydroxy-2  :  3-diphenyl-l :  3-dimethylindoline,  m.p.  110°, 
ghereas  the  methiodide ,  m.p.  230°,  of  (XI)  and  aq.  NaOH  in  EtaO 
give  3  :  Z-diphenyl-l-methyl-2-melhyleneindoline,  m.p.  101°  (picrate, 
');rn.p.  178°).  With  AcaO-NaOAc,  (XI)  affords  l-acetyl-3  :  Z-diphenyl- 
2  nwthyleneindoline,  m.p.  138°.  Cyclisation  of  (IX)  to  (XI)  is 
Effected  by  a  little  NH2Ph,HCl  at  170 — 180°,  or  by  heating  its 
hydrochloride  to  190°.  (X)  is  synthesised  from  Mg  2  :  3-dipbenyl- 

Bnidolyl  iodide  and  Mel  in  PhMe  at  90°,  or  from  the  phenylhydrazone, 
p.  129—131°,  of  COPh-CHPhMe  and  aq.  HC1.  A.  T.  P. 

Action  of  alkaline  reagents  on  the  bimolecular  product  formed  by 
Bile  action  of  acidic  dehydrating  agents  on  anhydroacetonebenzil. 

F.  H.  Allen  and  J.  W.  Gates,  jun.  (J .  Amer.  Chem.  Soc.,  1942, 
«64,  2120 — 2  1  23). — 4  :  l-endoKeto-2  :  3  :  5  :  6-tetraphenyI- 
3a  :  4  :  7  :  7a-tetrahydroindenone  (modified  prep. ;  90%  yield)  with 
boiling  KOH-EtOH  gives  2:3:5:  6-letraphenyl-Za  :  4  :  7  :  7a -tetra- 
hydroindenone-1 -carboxylic  acid  (I)  (76%),  m.p.  275 — 276°  (no  CO 
evolved)  (anilide,  m.p.  269°)  (cf.  A.,  1933,  1164;  1937,  II,  457). 
NaOMe  or  NaOEt  gives  similarly  the  Me,  m.p.  193°  [also  obtained 
from  (I)  by  CH2N2],  and  Et  ester,  m.p.  159 — 160°  (with  some  acid), 

‘  -respectively,  of  (I).  The  esters  are  stable  to  KMn04-C0Me2,  but 
‘  (I)  with  KMn04-aq.  K,C02  at  85 — 95°  gives,  by  loss  of  HCOaH, 

2:3;5:  6-tetraphenyl-Z a  :  4-dihydroindenone  (II)  (56%),  m.p.  239 _ . 

240°,  which  is  also  obtained  from  2:3:5:  6-tetraphenyl-3a  :  7a-di- 
hvdr’oindenone  (III)  (modified  prep.;  70—75%  yield;  cf.  loc.  cit.) 


HOMOCYCLIC. 

by  HBr-AcOH  at  100  or  H2S04-Ac0H.  (II)  does  not  add 
(1CH-C0)20,  adds  1  MgMel  (no  gas),  and  at  300°  is  isomerised  to 
2:3:5:  6-tetraphenylindanone  (IV).  With  MgPhBr-EtaO  at 
room  temp.,  followed  by  aq.  NH4C1,  (II)  gives,  by  1  :  2-  and  1  :  4- 
addition,  respectively,  \-hydroxy-\  :  2  :  3  :  5  :  6-pentaphenyl-Zz. :  4- 
dihydroindene  (V)  (25%),  m.p.  233°,  and  2  :  3  :  5  :  6  :  7 -pentaphenyl- 
3a  :  4  :  7  :  7a.-letrahydromdenone  (VI)  (60%),  forms,  m.p.  178 — 179° 
and  145 — 146°;  when  dil.  acid  replaces  the  NH4C1,  a  hydrocarbon, 
C28H2s  (VII),  m.p.  222°,  which  does  not  add  (ICH-COJjO,  is  isolated 
instead  of  (V).  These  results  prove  the  structure  of  (I).  With 
MgPhBr  and  then  aq.  NH4C1,  (IV)  gives  1-hydroxy-l  :  2  :  3  :  5  :  6- 
pentapheny lindane,  m.p.  228 — 229°  (decomp.),  and  thence  (H2S04- 
AcOH)  (VII) ;  (III)  gives  similarly  a  glassy  carbinol  and  then  (VII). 
(VI)  exists  partly  as  the  enol,  since  with  AcCl  it  gives  an  acetate 
: 7 0 % ) ,  m.p.  115°  [consumes  2  MgMel  without  evolution  of  gas; 
subsequent  hydrolysis  regenerates  (VI)],  and  with  MgMel  gives 
0-67  CH4;  it  gives  no  oxime,  does  not  react  with  (!CH-CO)20,  and 
with  Br-CHC12  affords  the  7a-Z?r-derivative,  anhyd.,  m.p.  218 — 
219°,  and  +CeH„,  softens  at  ~144°,  m.p.  234°  [whence  (VI)  is 
regenerated  by  MgMel  (1  mol.  consumed;  no  CH4  evolved)],  which 
is  unaffected  by  C5H6N,  KOAc,  HBr,  AcCl,  or  Br.  Some  of  the 
above  reactions  necessitate  allylic  rearrangements.  R.  S.  C. 

Decahydronaphthalene-1  :  5-dione  and  2  :  2'-diketodicvc/opentyl. 

B.  J.  F.  Hudson  and  (Sir)  R.  Robinson  (J.C.S.,  1942,  691 — 693). — 
Et  a-bromoadipate  and  Ag  powder  at  140 — 160°  give  Ell  octane- 
ahed-tetracarboxylate,  b.p.  192 — 195°/0-2 — 0-3  mm.,  converted  .by 
K  (not  Na)  in  PhMe  at  room  temp.,  followed  by  hydrolysis  with 
aq.  EtOH-HCl,  into  2  :  2‘ -diketodicyclopentyl  (I),  m.p.  67 — 69°  [bis- 
2  :  4 -dinitrophenylhydrazone,  m.p.  230 — 240°  (decomp.)],  contamin¬ 
ated  with  (probably)  (III)  (below).  Methylation  (NaNH2-MeI- 
Et,0)  of  (I)  gives  a  Mex  derivative,  b.p.  175 — 185°/14  mm.  [di¬ 
oxime,  m.p.  207 — 211°  (decomp.)].  (I)  is  prepared  (2 — 4%  yield) 
in  a  purer  form  by  hydrolysis  (aq.  NaOH-EtOH)  of  the  product 
from  Et  sodiocrc/opentanone-2-carboxylate  and  I  in  Et20.  Hydro¬ 
genation  (Raney  Ni  in  EtOH)  of  1  :  5-C10H,(OH)2  at  150 — 200°/ 
120  atm.  gives  mixed  decahydro-a-naphthols  (cis-form,  m.p.  92 — 
94°,  isolated)  and  5 — 8%  of  x-decahydronaphthalene-1  :  5-diol  (II), 
m.p.  130 — 150°  [a  form,  m.p.  159 — 161°,  probably  a  stereoisomeride 
of  that  described  by  Campbell  et  al,  (A.,  1942,  II,  90),  is  described]. 
Use  of  Cu  chromite  as  catalyst  gives  mainly  phenolic  products; 
5:6:7:  8-tetrahydro-l-naphthol,  m.p.  65°,  and  a  substance,  m.p. 
165 — 170°  ( acetate ,  m.p.  129 — 131°),  are  isolated.  (II)  and  Cr03- 
aq.  AcOH  at  0°  to  room  temp,  yield  10%  of  decahydronaphthalene- 
1  :  5-dione  (III)  (probably  trans),  m.p.  165 — 167°  [ bisphenylhydrazone 
(IV),  m.p.  230°],  or  a  mixture  of  (III)  and  the  cis-/or»!,  m.p.  68 — 
72°  [bisphenylhydrazone  (V),  m.p.  172 — 173°  to  a  gum,  becoming 
clear  at  208—210°] ;  mixtures  are  converted  into  (III)  by  AcOH  at 
100°  (6  hr.).  (V)  and  aq.  HC1  or  EtOH-HCl  yield  3  :  4  :  7  :  8  :  9  :  10- 

hexahydronaphtha(l  :  2  :  5  :  6)-f>is-(2  :  3 )-mdole,  m.p.  312 — 316°  (de¬ 
comp.)  ;  (IV)  similarly  yields  a  substance,  m.p.  292 — 296°  (decomp.). 

A.  T.  P. 

Homogeneous  catalysis  and  solvent  effects  in  or  diene  synthesis. 

—See  A.,  1943,  I,  21. 

Alkylation  o!  1  :  4-naphthaquinones  with  esters  of  quadrivalent 
lead.  L.  F.  Fieser  and  F.  C.  Chang  (J.  Amer.  Chem.  Soc.,  1942,  64, 
2043 — 2052). — Pb(OAc)4  in  boiling  AcOH  introduces  Me  adjacent 
to  a  CO  of  1  :  4-naphthaquinone  or  its  alkyl  derivatives,  the  reaction 
being  much  accelerated  by  presence  of  a  promoter,  e.g.,  CH2(C02H)2, 
MeOH,  etc.  (cf.  below).  2-Methyl-5  :  8-dihydro- 1  :  4-naphthaquinol 

(I)  etc.  promotes  its  own  methylation.  Use  of  RCOaH,  a  promoter, 
and  an  excess  of  Pb202  leads  to  introduction  of  R.  (I)  (improved 
prep.)  or  the  derived  Ha-quinone  with  Pb(OAc)4  in  boiling  AcOH 
gives  2  :  3-dimethyl- 1  :  4-naphthaquinone  (II)  (up  to  28%)  (quinol 
diacetate,  m.p.  190 — 190-5°).  2-Methyl-l  :  4-naphthaquinone  (III) 
is  slowly  affected  by  this  treatment,  but  is  rapidly  converted  into 

(II)  if  interaction  occurs  in  presence  of  CHa(COaH)a  (49%  yield), 
CHMe(COaH)a,  CHaAc-COaEt,  CHEtAc-COaEt  (46%  yield),  MeOH, 
or  tartronic  acid,  but  CMe2(C02H)2,  CH2(C02Et)2,  CHPh2,  cyclo- 
pentadiene,  and  acenaphthene  are  ineffective.  o-Xyloquinone  and 
(CH2:CMe)2  in  boiling  EtOH  give  2:3:6:  1 -tetramethyl-5  :  8  :  9  :  10- 
tetrahydro-1  :  4-naphthaquinone,  m.p.  105 — 106-5°,  isomerising  to 
2:3:6:  7-tetramethyl-5  :  8-dihydro-l  :  4-naphthaquinol,  m.p.  269 — 
270-5°  (lit.  232°),  oxidised  by  Cr02  or  Pb(OAc),  to  2  :  3  :  6  :  7-tetra- 
methyl-1  :  4-naphthaquinone,  m.p.  169-5 — 170°  (lit.  167 — 168°) 
(quinol  diacetate,  m.p.  216—217°),  which  is  also  obtained  from 
2:6:  7-trimethyl-5  :  8-dihydro-l  :  4-naphthaquinol  by  Pb(OAc)4 
in  boiling  AcOH.  2-Methyl-3-ethyl-l  :  4-naphthaquinone,  m.p. 
72 — 72-6°  ( quinol  diacetate,  m.p.  106- — 108°,  resolidifies,  remelts  at 
116 — 117°),  is  obtained  from  (III)  by  EtCOaH,  Pb202,  and 
CH2Ac'C02Et  at  100°  or  from  1:2:  4-OlC10H5Et;O  by  Pb(OAc)4- 
Ac0H-CH2(C02H)2.  With  RCOaH,  Pb2Oa,  and  a  promoter  at  100° 
to  120 — 130°  (III)  gives  similarly  2-methyl-S-n-  (IV)  (47%),  m.p. 
65 — 65-4°,  sublimes  at  53 — 58°/l  mm.  (quinol  diacetate,  m.p.  93-5 — 
95°),  and  -3-iso -propyl-  (V)  (59%),  m.p.  110 — 111-2°  ( quinol  diacetate, 
m.p.  115 — 116°),  -3-n -heptyl-  (34%),  m.p.  80-4 — 80-8°,  sublimes  at 
70 — 76°/l  mm.  (quinol  diacetate,  m.p.  64 — 65°),  -Z-benzyl-  (65% 
crude),  m.p.  108 — 108-5°,  sublimes  at  80°/l  mm.  ( quinol  diacetate, 
m.p,  163 — 164-5°),  and  -Z-fl-phenylethyl-  (14-5%),  m.p.  73 — 73-5° 
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(quinol  diacetate,  m.p.  140-5 — 141-2°),  -1  :  4-nap  hthaquinone. 
1:2:  4-0:C1()H5Pr“:0,  m.p.  40-5—41°  (lit.  39— 39-5°),  with  Pb(OAc)4 
and  CH2(C02H)2  in  boiling  AcOH  (not  at  100°)  gives  (IV).  j§- 

N aphthyldimethylcarbinol  (prep,  from  2-C10H,,COMe  by  MgMel), 
m.p.  65 — 65-5°,  could  not  be  reduced.  2-CloH,Pr0  (prep,  by  a 
Friedel-Crafts  reaction;  14%  yield)  with  Cr03  gives  1:2:4- 
O:C10H5Pr$:O,  an  oil,  which  with  Pb(0Ac)4-CH2(C02H)2-Ac0H 
gives  (V).  M.p.  are  corr.  R.  S.  C. 

Alkylation  of  /j-quinones  by  acyl  peroxides.  L.  F.  Fieser  and 
A.  E.  Oxford  (/.  Amer.  Chem.  Soc.,  1942,  64,  2060 — 2065). — Inter¬ 
action  of  1  :  2  :  4-O!C10H5MelO  (I)  with  Pb(OAc)4  (excess)  in  AcOH 
at  90 — 100°  is  promoted  by  MeOH,  H20,  PrTOH,  BuvOH  (induction 
period),  Pr02O,  CeHs,  PhMe,  rvr/ohcxane  (II),  and  m-C8H18,  the 
products  being  1:2:3:  4-O:C10H4Me2lO,  C02,  and  (?)  C2H8.  In 
absence  of  (I),  all  the  promoters  except  BuvOH  cause  decomp,  of 
Pb(OAc)4  in  AcOH,  relative  efficiencies  being  C„H8  >  (II)  > 
C8H18  >  PhMe.  The  (II)  is  largely  unchanged;  the  decomp,  of 
Pb(OAc)4  eventually  ceases  but  is  restarted  by  adding  more  (II) ; 
Pb(OAc)4  is  unchanged  in  (II)  alone  and  then  does  not  methylate 
(I) ;  Pb(OAc)2  formed  may  be  partly  responsible,  since  it  retards 
the  reaction  of  (I)  with  Pb(OAc)4  in  AcOH-PhMe-(II) .  Diacyl  per¬ 
oxides  (best,  1  mol.)  in  AcOH  at  90°  alkylate  many  quinones,  no 
promoter  being  required ;  the  acyl  may  be  unsaturated ;  the  react¬ 
ing  quinone  may  be  substituted  by  a  lower  alkyl,  Br,  or  OH,  but 
not  by  OMe  or  higher  alkyl ;  aroyl  and  aracyl  peroxides  are  con¬ 
sumed  but  give  no  or  indefinite  products.  Thus  are  prepared  : 
from  (I),  2-methyl-3-pentadecyl-  (60%),  m.p.  95 — 97°,  -3-heptadecyl- 
(60%),  m.p.  96°,  -3-A P-heneicosenyl-  (?  mixed  isomerides)  (small 
yield),  m.p.  39 — 81°,  -3-norchaidmoogryl-  (40%),  softens  at  57°, 
m.p.  65 — 68°,  -3-A ‘■-decenyl-  (40%),  m.p.  68°,  and  -3-Aa-hexadecenyl- 
(25%),  m.p.  72 — 73°,  -1  :4 -naphthaquinone  \  phthiocol  (50%)  from 
1:2:  4-O:C10Hs(OH):O;  2-pentadecyl-l  :  4-naphthaquinone  (small 
yield),  m.p.  71 — 72°,  from  1  :  4-O:C10H,:O ;  duroquinone  (small 
yield)  and  2:3:  5-trimethyl-6-pentadecyl-l  :  4-benzoquinone  (25%), 
m.p,  74°,  from  1  :  2  :  3  :  5  :  4-OIC, HMe3:0 ;  1  :  2  :  3  :  5  :  4- 
0:C„HMe(OMe)2:0  from  1:2:6:  4-0:C,H2(0Me)2:0 ; 

1  :  3  :  6  :  2  :  5  :  4-0!C9Ph2(OH)2;0  (very  little)  and  2  :  5 -dihydroxy- 
3-pentadecyl-l  :  4-benzoquinone  (small  yield),  m.p.  136 — 138°,  from 
1  :  2  :  5  :  4-0:C,H2(0H)2:0;  1  :  2  :  3  :  5  :  6  :  4-0:C,MeBr3:0  (with 

H2-Pd-BaS04-Na0Ac  gives  toluquinol)  (68%)  from  1  :  2  :  3  :  5  :  4- 
o:c8HBr3:o.  R.  S.  C. 

Celastrol.  Spectrographic  characterisation  and  colour  tests.  L.  F. 

Fieser  and  R.  N.  Jones  ( J .  Amer.  Pharm.  Assoc.,  1942,  31,  315 — 
317). — The  ultra-violet  absorption  spectra  of  celastrol  (I)  and 
mcthylcelastrol  indicate  /3-naphthaquinonoid  structures.  Colour 
reactions  with  aq.  EtOH-NaHS03,  boroacetic  anhydride,  and 
CN-CH2-C02Et— NH3— EtOH  indicate  that  (I)  is  an  8-hydroxy-3  :  4- 
dialkyl-1  :  2-naphthaquinone  and  may  be  -the  2-methyl-3-hydro- 
geranyl  (or  homohydrogeranyl)  derivative.  F.  O.  H, 

“  Naphthylidenesulphanilamide  ”  derivatives.  F.  Irreverre  and 
M.  X.  Sullivan  (J.  Amer.  Chem.  Sot.,  1942,  64,  2230 — 2231). — Treat¬ 
ing  p-NH2-C8H4-S02-NH2  (I)  in  H20  with  1:4:  2-O:C10H3(SO3Na):O 
at  <~50 — 60°  (later  0°)  gives  3-hydroxy-l  :  4-naphthaquinone  1-p- 
sulphamylanil ,  m.p.  271 — 273°;  (I)  with,  successively,  1  :  4  :  6  :  2- 
OIC10H4(SO3Na)2lO,  H202,  and  NaCl  at  room  temp,  (later  0°)  gives 
Na  3-hydroxy-l  :  4-naphthaquinone-l-p-sulphamylanil-rl -sulphonate , 
and  with  1:2:  4-O:C10H5(SO3K):O  at  —70°  and  then  HC1  at  30° 
(later  cooling  at  0°)  gives  3-p- sulphamylanilino-2-sulpho-\  :  4- 
naphthaquinone-l-p-sidphamylanil,  m.p.  276 — 278°.  R.  S.  C. 

Naphtol  AS  series.  VII.  Synthetic  experiments.  IV.  2- 
Hydroxy-3-naphthoyl  derivatives  of  aminoanthraquinones.  R.  V. 

Bhat,  (Miss)  K.  D.  Gavankar,  and  K.  Venkataraman  (J.  Indian 
Chem.  Soc.,  Ind.  Ed.,  1942,  5,  171—177;  cf.  A.,  1942,  II,  405).— 
1-2' -Hydroxy-3'  -naphthoylaminoanthraquinone,  m.p.  240 — 241° 
(acetate,  m.p.  261 — 262°;  benzoate,  m.p  225 — 226°;  p -toluene- 
sulphonate,  m.p.  288 — 289°),  is  prepared  from  1-aminoanthraquin- 
one  (I)  and  2  :  3-OH-C10Hs-COCl  in  boiling  PhNOj.  1  :  4-Diamino- 
anthraquinone  similarly  affords  1  :  4-di-lfl'  -hydroxy-3’  -naphthoyl- 
amino)anthraquinone,  m.p.  290 — 291°  [diacetate,  m.p.  285 — 286° 
(decomp.);  dibenzoate,  m.p.  249 — 250°;  di-pjohtenesulphonate, 
m.p.  225 — 226°],  but  1  :  5-diaminoanthraquinone  similarly  yields 
\-amino-b-(2'-hydroxy-3'-naphthoylamino)anthraquinone,  m.p.  278 — 
279°  [Ac2  derivative,  m.p.  325°  (decomp.)],  insol.  in  NaOH-EtOH 
at  60°.  1-p-Nitrobenzamidoanthraquinone,  m.p.  280 — 281°  [from 
(I)  and  p-N02-C8H4-C0Cl  in  PhCl  at  150°],  is  reduced  by  Fe  and  a 
little  AcOH  to  the  Afff2-derivative,  m.p.  336 — 337°,  converted  into 
l-p-2' -hydroxy -3' -naphthoylaminobcnzamidoanthraquinone ,  m.p. 

349 — 350°.  Clear  solutions  are  not  obtained  with  the  compounds 
and  aq.  alkali.  Dyeing  trials  (as  vat  dyes ;  also  after  development) 
are  recorded.  A.  T.  P. 

IV.— STEROLS  AND  STEROID  SAP0GENINS. 

Recovery  of  sterols. — See  B.,  1943,  in,  21. 

Beech  bark  ( Fagus  sihatica ).  III.  E.  Clotofski  and  W.  Herr 
(Ber.,  1942,  75.  [#],  237 — 243). — Extraction  with  light  petroleum 


and  concn.  of  the  extract  causes  the  separation  of  a. 
isomeric  fatty  alcohols  and  paraffins,  a  compound  (I),  m  P  . 
292°,  [a]fc8  +56-3°  in  CHC13,  and  a  sterol  (II)  isolated  bY.  PI*"' 

•  digitonm  and  also  obtained  with  arachidic  and  resin  acid  troin  ine 
light  petroleum  mother-liquors.  (I)  gives  the  Salkowski  ana 
Liebermann-Burchard  reactions.  It  could  not  be  recovered  un¬ 
changed  by  hydrolysis  of  the  acetate,  m.p.  271°,  formate,  m.p.  181 
or  benzoate,  m.p.  118 — 122°.  It  is  hydrolysed  by  C5Hn'Oti-HCl 
to  a  compound,  C29H4802,  m.p.  232°  (diacetate,  m.p.  273°),  which  is 
neutral  and  does  not  contain  ICO ;  a  sugar  residue  is  not  removed 
by  hydrolysis.  (II),  C24H40O  (+EtOH),  m.p.  134°,  [o]tf  -31-25°  in 
CHC13,  is  identical  with  the  sterol  isolated  by  Zellner  (A.,  1926, 
1281)  but  not  with  stigmasterol.  The  acetate  (III),  m.p.  121 — 122°, 
[a]J?  —32-4°  in  CHC13,  dibromoacetate,  m.p.  123—124°,  benzoate,  m.p. 
141-5°,  p -nitrobenzoate,  m.p.  187°,  and  allophanate,  m.p.  258°,  are 
described.  Oxidation  of  (II)  by  Al(OBur)3  in  COMe2— CeH,  affords 
the  ketone,  C24H380,  m.p.  103°;  the  corresponding  semicarbazone, 
m.p.  248°  (decomp.),  is  reduced  (Wolff-Kishner)  to  the  hydrocarbon, 
C24H40,  m.p.  77—78°.  Hydrogenation  [Pd-C  in  Et20-AcOH  (1  :  1)] 
yields  the  dihydrosteryl  acetate,  m.p.  130-5°,  hydrolysed  to  the 
dihydrosterol,  m.p.  138°.  The  presence  of  one  double  linking  is  con¬ 
firmed  by  titration  with  Br.  H.  W. 

Chemical  behaviour  of  cafesterol.  P.  N.  Chakravorty  and  M.  M. 
Wesner  ( J .  Amer .  Chem.  Soc.,  1942,  64.  2235).— Data  in  the  literature 
(Wettstein,  A.,  1942,  II,  198,  371;  Slotta  el  al„  A.,  1939,  II,  18) 
are  corr.  Cafesterol  (I)  does  not  contain  an  aromatic  ring,  since 
with  HNOj  it  gives  only  a  non-acidic  N02-compound,  m.p.  220— 
230°.  It  contains  reactive,  conjugated  ethylenic  linkings :  with 
(:CH-CO)20  in  C6H6  at  room  temp,  or  slightly  warm  it  gives  an 
adduct,  m.p.  185 — 192°,  but  decomp,  occurs  in  boiling  C8H6.  In 
EtOH  it  absorbs  2  H2  (20%  Pd-C),  giving  a  H4-derivative,  m.p. 
153—155°;  this  and  its  acetate,  m.p.  150—152°,  give  no  colour 
with  cone.  HC1  in  EtOH.  Na-EtOH  or  —  C5H,1*OH  reduces  (I)  to 
a  product,  m.p.  153 — 156°  (with  cone.  HCl-EtOH  gives  a  stable 
purple  colour)  [acetate,  m.p.  162 — 165°  (yellow-orange  colour  with 
HC1),  which  with  (:CH-CO)20  gives  an  adduct,  m.p.  185°  (no  colour 
with  HC1)].  No  details  are  given.  R.  S.  C. 

Preparation  and  dehydration  of  diphenyl-6-methoxy-i-norcholenyl- 
carbinol.  B.  Riegel,  M.  F.  W.  Dunker,  and  McC.  J.  Thomas  (J 
Amer.  Chem.  Soc.,  1942,  64,  2115 — 2120). — 41  e  Q(a)-methoxy-i 
cholenate  (prep,  from  Me  3-p-toluenesulphonyIoxy-A5-cholenate  and 
KOAc-MeOH),  a  syrup,  [a]!1  +44-1°  in  CHC13,  with  MgPhBr- 
Et20  and  then  aq.  NH4C1  gives  diphenyl-6(a)-niethoxy-i-norcholenyl 
carbinol  (I),  m.p.  139—140-2°,  [a]2?  +43-9°  in  CHC13.  Me  3 
hydroxy- A5-cholenate  with  an  excess  of  MgPhBr  gives  diphenyl 
3-hydroxy-Ai-norcholenylcarbinol  (II),  softens  at  95°.  melts  (effer 
vescence ;  ?  dehydration),  resolidifies  at  108°,  remelts  at  169-4— 
172-2°  [ 3-p-toluenesulphonate  (III),  m.p.  143-2 — 144°  or  (?  loss  of 
H20)  m.p.  62°,  resolidifies,  remelts  at  136 — 137°].  KOAc-MeOH 
converts  (III)  into  (I).  (II)  or  its  3-acetate  (prep,  by  Ac20-C5H5N), 
m.p.  163-2 — 165-5°  (lit.  172 — 172-5°),  in  boiling  AcaO-AcOH  or 
AcOH  gives  3-aceloxy-24  :  24-diphenyl-Ai:M-choladiene  (IV),  m.p 
166-6 — 167-4°,  also  obtained  from  (I)  by  boiling  AcOH.  Hydro 
[ysis  of  (IV)  by  boiling  NaOPr°-Pr“OH  (later  addition  of  H20)  or 
by  activated  A1203  in  boiling  xylene  gives  3-hydroxy -24  :  24-diphenyl 
A6:23-choladiene,  m.p.  173—174°,  the  3-p-toluenesulphonate,  m.p 
130-6 — 131-5°,  of  which  with  KOAc-MeOH  gives  aa-diphenyl-p-6(a)-_ 
methoxy-i-bisnorcholenylethylene  (V),  m.p.  109-1 — 110-1°,  [a]^  +  67-8" 
in  CHC13  [with  Ac20-AcOH  gives  (IV)].  With  I  in  boiling  xylene 
(I)  gives  (?)  diphenyl-3-iodo-Ab-norcholenylcarbinol,  m.p.  168-2— 
169-4°.  Activated  A1203  and  (I)  in  boiling  xylene  give  (?)  aa-di 
phenyl-fl-(>(f3)-methoxy-i-bisnorcholenylethylene  (VI),  m.p.  161-8 — 163° 
[o]f  — 38  6;L2°  in  CHC13  [with  AcaO  AcOH  gives  (IV)].  Ms  3 
methoxy- A6 -cholenate  (prep,  from  the  3-p-toluenesulphonate  by  boil 
mg  MeOH),  m.p.  109-2—109-6°,  [a]®2  —44-6°  in  CHC13,  with 
MgPhBr  (excess)  gives  diphenyl-3-methoxy-A’’-norcholenylcarbinol 
m.p.  164-8 — 165-9°,  dehydrated  by  boiling  AcOH  to  3-methoxy - 
r-xxAT  rtr  ru-rt>i,  24  :  24-diphenyl- A3' -3-choladiene 

CHMe'CHj-CH.CPh,  114-5-115-3°,  [„]» 

/\:/\,  — 11-55  ±0-66°  in  CHC13,  which 

I  I _ I  is  also  obtained  from  (V)  or  (VI) 

/\]/\/  by  boiling  H2S04— MeOH.  With 

L  .J  J  (VII.)  activated  A1203  in  boiling 

\ys/r'  xylene,  (V)  gives  a  hydrocarbo 

(?  VII),  m.p.  162—163°,  [u]|?  -18-5°  in  CHC13,  converted  into  (IV) 
by  boiling  AcOH.  M.p.  are  corr.  R.  S.  C. 

Marine  products.  XII.  Oxidation  of  poriferasterol.  A.  M.  Lyon 
and  W.  Bergmann  (J.  Org.  Chem.,  1942,  7,  428 — 431). — Porifera¬ 
sterol  is  oxidised  by  Al(OPrP)3  in  boiling  PhMe-cyc.'ohexanone  to 
poriferastenone,  m.p.  Ill — 112-5°,  [a]p  +56-7°  (2  :  4-dinitrophenyl- 
hydrazone,  m.p.  231-8 — 234-5°;  semicarbazone,  m.p.  229 — 230°). 
Treatment  of  poriferasteryl  acetate  (I)  with  1  mol.  proportion  of 
Br  and  then  with  03  gives  3(/f)-hydroxybisnorcholenic  acid,  m.p 
291 — 292°  (decomp.)  [Me  ester,  m.p,  140 — 141°  (acetate,  m.p 
137-5°)].  Ozonisation  of  (I)  gives  a  C,  fragment  isolated  as  the 
1  2  :  4-di ni trophenylhydrazone,  CJ3H1804N4,  m.p.  113 — 114°,  [a]|>5  TO01 
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Clionasterol  is  shown  to  be  22  :  23-dihydroporiferasterol.  M.p,  are 
eorr.  H.  W. 

Derivatives  of  cestrone  containing  oxygen  at  C(i„>.  M.  N.  Huflman 
(/■  Amer.  Chem.  Soc.,  1942,  64,  2235 — 2236). — 16-Oximino-oestrone 

(I)  and  Zn  in  AcOH  give  mixed  a-ketols  (A),  including  a  1 6-hydroxy  - 

cestrone,  m.p.  234—237°,  [a]??6  -102°  in  EtOH  [benzoate,  m.p. 
2416 — 243-5° ;  oxime,  m.p.  222-5—223°;  Me  ether,  m.p.  174— 
177°  (oxime,  m.p.  175—177°)];  H2-Pt02  reduces  (A)  to  mixed 
triols,  including  an  cestriol,  m.p.  267—269°,  [a]??6  +88°  in  EtOH 
(Me  ether,  m.p.  141 — 142°;  triacetate,  m.p.  152°).  (Estrone  Me 
ether  gives  mixed  a-ketols,  oxidised  by  Cu(OAc)2  to  16-keto-oestrone 
Me  ether,  m.p.  176 — 178°,  the  dioxime,  m.p.  230°,  of  which  is  also 
obtained  from  the  Me  ether  of  (I)  and  NH2OH.  16-Keto-cestrone- 
dioxime,  m.p.  230 — 231°,  with  Cu(OAc)2— EtOH  gives  a  highly 
coloured  Cu  complex,  sol.  in  CHCla,  but  no  coloured  Ni  or  Co  com¬ 
plex.  No  details  are  given.  R.  s.  C. 

Sterols.  CLI.  Rearrangement  of  17  :  21-dibromoflZ/opregnan-3(0)- 
Ol-20-one  acetate.  R-  E.  Marker,  H.  M.  Crooks,  jun  ,  R.  B. 
Wagner,  and  E.  L.  Wittbccker.  CMI.  Rearrangement  of  16  :  17- 
dibromopregnan-3(0)-ol-2O-one.  R.  E.  Marker,  R.  B.  Wagner,  and 
E.  L.  Wittbecker  (/.  Amer.  Chem.  Soc.,  1942,  64,  2089 — 2092, 
2093 — 2097). — CLI.  aZZoPregnan-3(0)-ol-2O-one  (1)  and  Br  (1  mol.) 
in  AcOH  at  room  temp,  give  the  1 7-Br-dcrivative  (II),  m.p.  93 — 
96°,  which  with  Fe  dust  in  AcOH  at  100°  or  H2-Pd-BaSOt  in 
C5H6N-dioxan  at  40  lb.  regenerates  (I)  and  with  boiling  C5H5N  gives 
A18-aZZopregnen-3(0)-ol-2O-one.  3(0)-AcetoxyaZZopregnan-2O-one 
(III)  gives  similarly  \l-bronio-'Mfi)-acetoxya\\opreg'nan-2()-one  (IV), 
m.p.  155°,  converted  into  (III)  by  H2-Pd-BaS04  in  MeOH-dioxan- 
C5H5N  at  40  lb.  and  by  boiling  C5H5N  into  3(0)-acetoxy-A u-allo- 
pregnen-20-one  [with  Zn  dust  in  AcOH  gives  (III)].  '  CrOj-AcOH 
at  room  temp,  oxidises  (II)  to  a  mixture,  which  with  boiling  C5H5N 
or  KOAc-AcOH  gives  A18-aZZopregnene-3  :  20-dione  (V)  and  with 
Fe  dust  in  AcOH  at  100°  gives  aZZopregnane-3  :  20-dione  [obtained 
from  (V)  by  Zn  dust  in  AcOH  at  100°].  2  mols.  of  Br  with  (III) 

or  1  mol.  with  (IV)  in  AcOH  at  40°  gives  17’ :  2\-dibromo-Z($)-acetoxy- 
a\\opregnan-2i>-one,  m.p.  174°,  converted  by  boiling  KOH-MeOH 
into  ‘A($)hydroxy-Sl',it,l'l-a\\opregnen-2\-oic  acid  (VI),  m.p.  249°. 
The  derived  OAc-acid  with  03-CHCl3  and  then  hot  KOH-MeOH 
gives  isoandrosterone  (isolated  as  semicarbazone).  Oxidation  of 
(VI)  by  Al(OBuy)2-COMe2-C6H8  and  then  reduction  by  Al(OPrfl)3- 
PrfOH  gives  i[a)  -hydroxy  -  S'7  -3.\\opregnen-2\-oic  acid,  m.p.  232 — 
235°,  converted  by  03— CHC13  etc.  into  androsterone.  cyeZoHexyl 
Me  ketone  with  Br  at  0°  and  then  KOH-EtOH  at  room  temp,  gives 
cyz/c hexyl ideneacc tic  acid. 

CLI I.  3(0)-Acetoxy-A16-pregnen-2O-one  with  Br-AcOH  gives  the 
dibromide,  m.p.  137 — 140°,  whence  it  is  regenerated  by  H2-Pd- 
BaS04  in  C5H5N-dioxan  at  3  atm.,  boiling  C5H5N,  Nal-MeOH, 
or  KOAc-AcOH,  and  which  with  boiling  KOH-MeOH  gives  3(0)- 
hydroxy-Al~(20)-pregnen-2\-oic  acid  (VII),  m.p.  254 — 256°  (decomp.) 
(acetate,  m.p.  161 — 163°),  and  its  Me  ester  (VIII).  m.p.  153 — 156° 
[acetate  (IX),  m.p.  103 — 105°;  also  prepared  from  (VII)  by  CH2N2], 
H2-PtO,  at  3  atm.  reduces  (VII)  to  3(0)-hydroxypregnan-21-oic  acid 
(X)  (acetate;  Me  ester  (XI),  m.p.  141 — 143°  [ acetate  (XII),  m.p. 
105—106°])  and  (IX)  to  (XII).  With  03-CHCl3  or  KMn04-KOH 
at  0°,  (VII)  gives  setiocholan-3(0)-ol-2O-one.  With,  successively, 
Al(OPr0)3— COMe2— PhMe,  Al(OPr^) 3-PrfOH.  removal  of  precipitable 
material  by  digitonin,  and  03-CHCl3,  (VIII)  gives  aetiocholan-3(a)- 
ol-17-one.  Na-ti  CsHu'OH  and  then  KOH-MeOH  converts  (VII) 
or  (X)  into  3(a)-hydroxypregnan-2\-oic  acid,  m.p.  224 — 226°  [Me 
ester,  m.p.  118—119°  ( acetate ,  m.p.  85 — 87°)],  oxidised  by  Cr03— 
AcOH  to  3-ketopregnan-2l-oic  acid,  m.p.  170—172°  (Me  ester,  m.p. 
121 — 123°),  whence  it  is  regenerated  by  H2-Pt02  in  dioxan  at 
3  atm.  Na-EtOH  reduces  (XI)  to  pregnane-A(fi)  :  21 -dial,  m.p. 
164 — 166°  (diacetate,  m.p.  76 — 79°;  pregnane-3(a)  :  17-diol,  m.p. 
205 — 206°,  is  similarly  prepared.  R.  S.  C. 

V.— TERPENES  AND  TRITERPENOID  SAPOGENINS. 

Reactions  of  0-pinene.  II.  With  selenium  dioxide  in  acetic  acid 

W.  D.  Stallcup  and  J.  E.  Hawkins  (/.  Amer.  Chbm.  Soc.,  1942,  64 
1807 — 1809;  cf.  A.,  1942,  II,  178). — 0-Pinene  and  Se02  in  Ac20 
(less  good,  AcOH)  give  pinocarvyl  acetate  (I)  with  some  carvopinone 

(II) ,  pinocarvone  (III),  and,  in  AcOH,  pinocarveol  (IV) ;  the  amount 

of  Se02  used  is  of  minor  importance.  Se02  in  boiling  EtOH  con¬ 
verts  (IV)  mainly  into  (II).  Hydrogenation  (Pd-C;  cyc/ohexane  ; 
100°/1200  lb.)  of  (IV)  gives  d-cis-pinocampheol,  m.p.  55-5— 56°, 
[a]Jf  +39°  in  Et20,  of  (I)  gives  <Z-«s-pinocamphyl  acetate,  b.p. 
80 — 82°/2 — 3  mm.,  227 — 228“  (corr.)/760  mm.,  [a]f,5  +23°,  of  (II) 
gives  Z-Zrans-pinocamphone  (V),  b.p.  212°  (corr.),  [a]??  — 13-5°  [semi¬ 
carbazone,  m.p.  227-5 — 228°  (corr.)],  and  of  (III)  gives  a  pino- 
camphone,  b.p.  75°/2 — 3  mm.,  ao  —29°  (0-semicarbazone,  m.p. 
185°).  The  method  of  formation  and  structure  of  the  ketones  are 
discussed.  R.  S.  C. 

Preparation  and  properties  of  camphormonoamides.  M.  Delepine 
(Ann.  Chim.,  1942,  [xi],  17,  171 — 178). — d-a-  (combines  with  EtOH, 
COMe2,  but  not  with  HzO)  and  <Z-0-camphoramide  have  vals.  of 


[o]d  of  +25°  and  +73-2°,  respectively,  in  EtOH.  isoCamphoric 
acid  and  SOCl2  at  room  temp.,  followed  by  NH3-Et20,  give  1-a-iso- 
camphoramide,  m.p.  193°,  [a]n  —46-4°  in  EtOH,  Z-jsocamphordi- 
amide  monohydrate,  m.p.  132°,  [a]D  —37-8°  in  HaO  (anhyd.,  [a]n 
—  4T25°  in  H20),  and  a  neutral  substance,  C10H1BON2,  m.p.  187°, 
[a]n  — 82-8°  in  EtOH.  Z-0-isoCampharamide  (modified  prep  ),  new 
m.p.  171°  (block),  has  [a]D  —5 14  in  EtOH.  Z-isoCamphoric  acid 
is  converted  into  the  Z-a-Et  ester,  and  thence  by  SOCl2  into  its 
0-acid  chloride,  which  with  NH3— Et20,  followed  by  aq.  NH4C1, 
yields  El  a-iso camphorate  /3-amide,  m.p.  121°,  [o]d  —51-5°  in  EtOH 
(corresponding  Me  ester,  [a]n  -63-2°  in  EtOH).  ^Camphoric  acid 
and  SOCl2,  followed  by  NH3— Et20,  yield  (mainly)  camphoric 
anhydride  and  rf-a-camphoramic  acid,  d-a-,  m.p.  248°  (block), 
Md  +37-3°  in  EtOH,  and  i-0-camphormethylamide,  m.p.  178° 
(block),  [a]j>  +65-9°  in  EtOH,  are  prepared.  A.  T.  P. 

Hydrolysis  of  amides.  M.  Delepine  and  M  Badoche  (Compt. 
rend.,  1942,  214.  588,  591.  and  Ann.  Chim.,  1942,  [xi],  17,  183— 
212).— <Z-CHPhE+CO-NH2,  m.p.  81°,  [a]D  +52-6°  in  EtOH,  and 
2n-HC1  at  100°  (bath)  give  the  d- acid,  whereas  boiling  2N-NaOH 
affords  almost  entirely  the  r-acid  owing  to  racemisation  of  the 
amide  prior  to  hydrolysis.  Although  <Z- C H PhE t •  CO -  N H Ph ,  m.p. 
8T5°,  [a]D  +102°  in  EtOH,  is  stable  to  boiling  2n-HC1,  boiling 
2N-NaOH  (4  hr.)  causes  partial  racemisation  ;  EtOH-NaOH  (21  hr.), 
gives  inactive  acid  +  anilide.  rNH2-CHPh-CH(OH)-CO-NH2  and 
aq.  Ba(OH)2  yield  two  z-acids,  m.p.  240°  (block)  and  290°  (block) 
(10%),  but  2n-HCI  causes  little  isomerisation,  giving  mainly  the 
former.  (Z-a-Camphoramide  (I)  and  boiling  H20  give  (Z-camphoric 
acid  (II),  [a]D  +48-8°  in  EtOH,  and  camphoric  anhydride  (62-5%  con¬ 
version)  ;  the  0-amide  (III)  similarly  gives  some  anhydride  and 
probably  some  a-amide.  Camphoric  acid  and  boiling  HzO  yield 
no  anhydride;  the  latter  reacts  slowly  with  boiling  HzO.  A  mixture 
of  (NHj)2  camphorate,  anhydride,  and  H20  in  a  sealed  tube  at  100° 
affords  some  a-amide.  (I)  and  boiling  2n-HC1  give  (II)  and  10% 
of  camphorimide  (IV);  61%  of  (II)  and  39%  of  (IV)  are  obtained 
similarly  from  (III),  and  (III)-20%  HC1  give  50 — 70%  of  (IV) - 
(I)  is  slowly  hydrolysed  by  5N-NaOH  (8  hr.)  to  give  camphoric  acid 
containing  20%  of  Z-iso-acid  (V),  separable  by  AcCl  at  room  temp. ; 
similarly  after  boiling  (III)  for  15  hr.,  50%  of  (III),  25%  of  (II), 
and  3-5%  of  iso-acid,  probably  formed  through  (IV)  (which  can  be 
isolated),  are  obtained,  l-a-  (VI)  and  -0-isocamphoramide  (VII)  are 
unaltered  by  boiling  HzO,  but  are  hydrolysed  (a-  more  readily)  by 
2n-HC1  to  (V) ;  no  imide  nor  anhydride  is  formed.  Alkaline  hydro¬ 
lysis  of  (VI)  gives  (V)  and  some  (II).  (VII)  is  difficult  to  hydrolyse; 
after  boiling  with  4N-NaOH  for  4  hr.,  a  trace  of  <Z-acid  is  formed. 
Z-isoCamphordiamide  (VIII)  and  boiling  2n-HC1  (8  hr.)  give  (V)  and 
(VI),  whereas  (VIII)  and  N-NaOH  (10  hr.)  yield  cZ-0-as-camphor- 
amide,  rotation  becoming  positive.  (V)  shows  only  1’3%  conver¬ 
sion  into  <Z-acid  on  boiling  with  5N-NaOH  for  8-5  hr.  <Z-a-Camphor- 
methylamide  (IX)  reacts  slowly  with  boiling  H20,  giving  probably 
some  <Z-0  methylamide  (X);  (X)  similarly  yields  21%  of  anhydride 
and  (IX).  (IX)  can  be  isolated  from  a  mixture  of  camphoric  acid 
neutralised  with  NH2Me,  anhydride,  and  H20,  heated  in  a  sealed 
tube  at  100°  for  3  hr.  (IX)  and,  more  readily,  (X)  are  converted 
by  2n-HC1  into  the  methylimide,  m.p.  42 — 43°,  [a]n  +11-4°  in  EtOH. 
cis-Hexahydro-p-toluamide  (XI),  refluxed  with  2n-HC1  for  7  hr., 
is  partly  transformed  (15%)  into  the  trans- amide  (XII)  ;  (XI)  and 
aq.  NaOH-EtOH  yield  35%  of  (XII),  and  excess  of  alkali  affords 
50%  of  the  trans- acid  (XIII),  m.p.  111°.  (XII)  is  not  isomerised, 
and  yields  only  (XIII).  In  general,  acids  saponify  the  amides  with 
liberation  of  the  corresponding  acid,  whereas  alkalis  often  cause 
racemisation  or  isomerisation,  probably  owing  to  keto-enol  change 

cr2:c(OH)-nh2.  a.  t.  p. 

Configuration  of  nickel  bisformylcamphor-ethylenediamine. — See 

A.,  1943,  I,  5. 

Reactivity  of  terpene  nuclei.  Halogenation  of  dihydroterpenes. 

A.  Gandini  (Gazzetta,  1941,  71,  722 — 729). — A  review  (cf.  Gandini, 
A.,  1936,  1257;  1939,  II,  220;  1940,  II,  283;  Gazzetta,  1940,  70, 
604).  In  the  halogenation  of  dihydroterpenes,  Me  and  Prfl  groups 
are  unaffected,  the  nucleus  being  attacked.  In  dicyclic  terpenes, 
halogenation  is  first  in  the  0-position  to  C(,>,  in  contrast  to  menthane, 
first  halogenated  at  C(1).  E.  W.  W. 

VI.— HETEROCYCLIC. 

Reaction  of  furoic  acid  with  aromatic  compounds. — See  A.,  1943, 

II,  34. 

Alkylquinols  and  related  compounds. — See  A.,  1943,  II,  29. 

Nitration  of  5-hydroxy-4-methylcoumarin  and  5-hydroxy-4-methyl- 
coumarin-6-carboxylic  acid  and  its  methyl  ester.  N.  B.  Parekh  and 

R.  C.  Shah  (J.  Indian  Chem.  Soc.,  1942,  19,  335 — 338). — 5-Hydroxy- 
4-methylcoumarin  with  HN03-H2S04  at  0°  gives  the  8-A'02-deriv- 
ative  (I),  m.p.  174 — 176°  (efferv.),  and  at  room  temp.,  the  6:  8- 
(AZ02)2-compound,  m.p.  181 — 182°.  Me  5-hydroxy-4-methyl- 
coumarin-6-carbaxylate  with  AcOH-HN03  affords  the  8 -ZV02- 
derivative,  m.p.  201 — 202°,  hydrolysed  to  the  corresponding  acid, 
m.p.  220 — 221°,  also  obtained  by  nitration  of  5-hydroxy-4-methyl- 
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coumarin-6-carboxylic  acid,  and  decarboxylated  (AcOH-HCl)  to 
(I).  F.  R.  S. 

Aluminium  chloride — reagent  for  the  condensation  of  /1-ketonic 
esters  with  phenols.  VII.  Condensation  of  4-nitroresorcinol  with 
ethyl  acetoacetate.  N.  B.  Parekh  and  R.  C.  Shah  (J.  Indian 
Chem.  Soc.,  1942,  19,  339— 342) .— 4  :  1  :  3-N02-CaH3(0H)2  and 
CH2Ac-C02Et  in  PhN02  with  A1C13  give,  in  poor  yield,  Q-mtro- 6- 
hydroxy-i-methylcoumarin  (I),  m.p.  209 — 210°  (Me  ester,  m.p.  132 — 
133°),  which  is  converted  by  Me2S04— NaOH  successively  into 
5-n.itro-6-hydroxy-2-methoxy-  (+0-5H2O),  m.p,  162 — 163°  (efferv.), 
and  5-nitro-2  :  Q-dimethoxy  fi-methylcinnamic  acid,  m.p.  206 — 208°. 
The  formation  of  (I)  in  the  condensation  indicates  chelation  between 
N02  and  OH  in  the  resorcinol.  F.  R.  S. 

Dibenzfurans. — See  B.,  1943,  II,  6. 

Synthesis  of  cantharidin.  K.  Ziegler,  G.  Schenck,  and  E.  W. 
Krockow  [with  A.  Siebert,  A.  Wenz,  and  H.  Weber]  ( Annalen , 
1942,  551,  1 — 79). — Me2  3  :  6-««<fomethylenehexahydrophthalate  is 
converted  by  CPh3Na  at  room  temp,  followed  by  Mel  (better 
Me2S04)  and  hydrolysis  into  cis-\  :  2-dimethyl-3  :  6-e«A>methylcne- 
hexahydrophthalic  anhydride  ("  methylenecantharidin  ”),  m.p.  206° 
(Me2  ester  of  the  corresponding  acid,  m.p.  57°),  with  a  small  pro¬ 
portion  of  trans-1  :  2-dimelhyl-3  :  6-endomethylenehexahydrophthalic 
acid,  m.p.  320 — 323°  (Me2  ester,  m.p.  44°) ;  the  e;ro-anhydride  does 
not  appear  to  be  formed.  Attempts  to  methylate  Me2  norcantharid- 
ate  similarly  were  unsuccessful. 

tTans-A*-Tetrahydrophthalodinitrile,  m.p.  125°,  is  obtained  in  small 
yield  from  fumaronitrile  (prep,  from  the  diamide,  £-CsH4Me-S02Cl, 
and  anhyd.  C5H5N  described),  (CH2ICH)2,  and  PhMe  at  100°  but 
the  change  is  accompanied  by  the  formation  of  much  rubber-like 
polymeride.  This  is  avoided  by  passing  the  gas  into  the  dinitrile 
and  PhMe  at  170 — 180°,  when  a  76%  yield  is  very  slowly  obtained 
It  does  not  appear  to  be  methylated  smoothly.  1  :  2-Dimethyl- 
A4- tetrahydrophthalic  anhydride  (I),  m.p.  101°,  is  obtained  with  much 
polymeride  when  (:CMe-CO)20  and  (CH21CH)2  are  heated  in  a  sealed 
tube;  the  yield  attains  50%  when  the  gas  is  passed  into  a  solution 
of  the  anhydride  in  decahydronaphthalene  at  192°  in  720  hr.  and 
60%  when  the  reactants  without  solvent  are  heated  at  170 — 180° 
in  an  autoclave  of  such  size  that  the  bulk  of  the  (CH21CH)2  remains 
in  the  gaseous  phase.  (I)  is  stable  at  400°  and  is  hydrolysed  by 
alkali  to  the  acid,  m.p.  200°  with  re-formation  of  (I),  which  also 
slowly  results  when  a  solution  of  the  acid  in  H20  is  boiled.  It  is 
hydrogenated  to  1  :  2-dimethylhexahydrophthaIic  anhydride  (II), 
m.p.  129°,  identical  with  the  deoxycantharidin  of  Gadamer  (A,, 
1917,  i,  659,  704) ;  the  corresponding  acid,  m.p.  180°,  passes  partly 
into  the  anhydride  in  boiling  H20.  The  characteristic  instability 
of  the  cantharidindicarboxylic  acids  is  therefore  due  to  the  presence 
of  the  bridge.  (I)  and  Br  in  CC14  (small  quantities  should  be  used 
or,  better  in  AcOH)  afford  4  :  5-dibromo-l  :  2-dimethylhexahydro- 
phthalic  anhydride,  m.p.  181°,  which  is  rapidly  converted  by  boiling 
aq.  NaOH  into  an  anhydride,  C10H12O4,  m.p.  182°  (vac.),  and  the 
corresponding  dicarboxylic  acid,  C10H14O5,  m.p.  178°.  Other 
reagents  for  the  elimination  of  HBr  give  uninviting  products  but 
NMe3  at  100°  gives  large  amounts  of  non-volatile  products  and 
~10%  of  1  :  2-dimethyl-l  :  2-dihydrophthalic  anhydride  (III),  b.p. 
112°/2  mm.,  m.p.  70°.  (Ill)  is  quantitatively  hydrogenated  to 
(id.  is  converted  by  alkali  and  cold  acid  into  the  corresponding 
acid,  m.p.  158°  with  re-formation  of  (III).  and  with  Br  in  AcOH 
yields  at  least  two  dibromides,  the  most  sparingly  sol.  of  which  has 
m.p.  126°.  This  loses  only  1  Br  when  treated  with  different  reagents, 
e.g.,  AgN03  in  EtOH  or  aq.  COMe2.  (Ill)  and  NH3  at  250°  yield 
1  :  2-dimethyl-l  :  2-dihydrophthalimide,  m.p.  136°,  the  dehydro- 
cantharidinimide  of  Gadamer  ( loc .  cit.).  (I)  and  (CH2-CO)2NBr  in 
boiling  CC14  give  a  mixture  (IV)  of  6  bromo-1  :  2-dimethyl- A4-tetra- 
hydrophthalic  anhydrides,  separated  by  crystallisation  into  a  small 
proportion  of  a  stable  monobromide,  m.p.  106°,  and  a  large  propor¬ 
tion  of  an  isomeride,  m.p.  72°,  which  tends  to  lose  HBr  spontaneously. 
When  heated  at  150°  and  then  at  180°  (IV)  gives  (III)  in  variable 
yield  dependent  on  experimental  conditions.  Boiling  20%  NaOH 
hydrolyses  (IV)  to  iso cantharic  acid  B  (V),  m.p.  204 — 206°  [Me  ester 
(VI),  m.p.  72°].  converted  by  boiling  AcCl  into  6-aceloxy-l  :  2- 
dimethyl-itA-tetrahydrophlhalic  anhydride,  b.p.  310°,  m.p.  10T5 — 102°, 
identical  with  the  substance  obtained  by  oxidising  (I)  with  Se02-Ac20. 
(V)  is  reduced  (Pd-BaS04  in  abs.  EtOH)  to  dihydrocantharic  acid, 
m.p.  263°  [Me2  ester  (VII),  m.p.  58—60°].  (VI)  and  (CH2-CO)2NBr 
at  130 — 135°  afford  Me  bromoisocantharate ,  m.p.  166°,  converted 
by  H2-Pd-BaS04  into  (VII),  m.p.  65°.  Treatment  of  the  non¬ 
volatile  products  of  the  prep,  of  (III)  with  boiling  aq.  NaOH 
followed  by  acid  gives  i/r -cantharic  acid  (VIII),  m.p.  187°  (Me  ester, 
m.p.  100°;  H2-derivative,  m.p.  270 — 273°). 

(lCMe-CO)20  and  eyefohexadiene,  best  in  presence  of  C,HS,  at 
170 — 180°  afford  1  :  2-dimethyl-3  :  6-endo vinylenehexahydrophthalic 
anhydride  (IX),  m.p.  263-5°,  oxidised  by  NaOBr  to  the  bromolactonic 
acid,  C12H1504Br,  m.p,  231 — 232°  (discoloration,  decomp.)  (Me 
ester,  m.p.  164 — 165°),  and  further  to  the  mutually  interconvertible 
dilactone,  C12H1404,  m.p.  ~375°,  or  hydroxylactonic  acid, 
Cl2H1405,H20,  m.p.  ~375°  (Me  ester,  m.p.  177 — 178°).  (IX)  is 
converted  by  dissolution  in  NaOH  and  oxidation  with  KMn04  into 


1  :  2-dimethyl-Z  :  6-endodihydroxyethylenehexahydrophthalic  anhydride 

[3  :  Q-endodihydroxyethylenedeoxy  cantharidin)  (X),  m.p.  303  •  rrnns- 
formed  by  COMe2  containing  a  few  drops  of  cone.  H.S04  wto  tne 
\CMe2  ether,  m.p.  214 — 215°.  (X)  is  converted  by  HN03  (d  l-o)  at 

100°  into  the  dinitrate,  m.p.  157 — 158°.  HN03  (d  1-2)  oxidises  (X) 
at  100°  to  4  :  5-diketo-l  :  2-dimethyl-Z  :  6-endo ethylenehexahydro- 
phthalic  acid  (-f-H20);  the  colourless  form  is  probably  (A).  It 
becomes  yellow  at  >260°  (diketonic  form)  and  has  m.p.  315 — 320° 
when  slowly  heated,  338 — 340°  (decomp.)  in  bath  preheated  to  330°. 


\/ 

H 


./Me 

x,— CO.H 

X\/Me 

1  o  co) — CO,H 

/Me 

H^  y’Me 

H, 

(V.) 

(vm.) 

H,C - /CH\ 

OH-fp-O-CO-f^Me 

OH-C-OCO-CMe 

H.C _ \ch/ 

(A.) 


It  is  converted  by  CH2N2  into  the  yellow  Me2  ester,  m.p.  173 — 174°, 
and  by  boiling  Ac20  into  the  yellow  anhydride  (m.p.  as  for  acid), 
which  spontaneously  absorbs  H20  and  becomes  colourless  when 
exposed  to  air.  The  acid  is  transformed  by  evaporation  with 
fuming  HN03  into  cis-1  :  2-dimethylcyc\ohexane-l  :  2  :  3  ;  6-tetracarb- 
oxylic  dianhydride  (XI),  m.p.  245 — 246°,  converted  by  boiling  H20 
into  the  tetracarboxylic  acid.  (XI)  is  transformed  by  prolonged 
action  of  CH2N2  in  aq.  Et20  into  the  corresponding  cis -Met  ester 
(XII),  m.p.  108 — 109°.  whereas  in  aq.  COMe2  a  cis -Me2  ester,  m.p. 
156°,  results,  converted  by  further  methylation  (CH2N2)  into  (XII). 
Neutralisation  (phenolphthalein)  of  (XI)  with  NaOMe-MeOH,  addi¬ 
tion  of  HC1  (Congo-red),  and  treatment  of  the  product  with  CH2N2 
leads  to  (XII),  whereas  evaporation  of  the  solution  to  dryness  and 
treatment  of  the  residue  with  Me2S04-Na0Me  under  strictly  defined 
conditions  gives  Me,  1  :  2-dimethylcyclohexane-cis-l  :  2-trans-3  :  6- 
tetracarboxylate  (XIII),  m.p.  Ill — 112°.  This  is  partly  hydrolysed 
by  alkali  to  the  1  :  2 -Me2  3  :  6 -H2  ester  (  +  H20)  (lost  at  120°), 
m.p.  208°,  also  obtained  by  acid  hydrolysis  (20-2%  IIC1)  of  (XIII). 
20-2%  HC1  and  (XII)  yield  essentially  the  1  :  2-Me2  3  :  6  H2  ester. 

(XIII)  is  neutralised  with  2N-NaOH  and  transformed  under 
strictly  defined  conditions  into  the*Ag2  salt,  which  is  converted  by  Br 
in  CC14  into  acidic  products  (XIV)  and  a  "  neutral  oil  "  from  which  Me 
epihydrobromocantharate,  m.p.  115 — 116°,  is  isolated.  It  is  hydro¬ 
lysed  by  boiling  48%  HBr  to  the  acid  (XV),  anhyd.  or  +1H20, 
m.p.  185 — 186°,  which,  when  heated,  affords  cantharic  acid  and 
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cantharidin.  (XIV)  contain  A-bromo-2  :  3-dicarbomethoxy-2  :  3 -di- 
methylcyclohexane-l-carboxylic  acid,  m.p.  119°,  and  the  ester  lactone 
(XVI)  (R  =  Me),  m.p.  184 — 185°,  hydrolysed  by  48%  HBr  to  the 
lactonedicarboxylic  acid  (XVI)  (R  =  H),  m.p.  296 — 297°  (change  at 
205 — 220°),  also  obtained  as  a  by-product  of  the  prep,  of  (XV) ;  it  is 
transformed  by  boiling  Ac20  into  the  anhydride  (XVII),  m.p.  296 — 
297°.  The  configuration  of  cantharidin  is  discussed.  H.  W. 


Cleavage  of  ethylene  linkage  by  thionyl  chloride.  A.  SchSnberg 
and  W.  Asker  (J.C.S.,  1942,  725). — Dixanthylene  (I),  dithioxanthyl- 
ene,  jVAf'-dimethyldiacridine,  diflavylene,  and  dithioflavylene 
undergo  cleavage  when  boiled  with  SOCl2  and  the  product  dissolved 
in  C,H6  and  shaken  with  H20  at  30°,  yielding  the  ketones.  The 
product  from  (I)  and  SOCl2  with  NH2Ph  yields  xanthoneanil. 

A.  Li. 

Synthesis  of  a  3  :  4-diaminotetrahydrothiophen  and  a  comparison 
of  its  stability  with  the  diaminocarboxylic  acid  derived  from  biotin. 

G.  W.  Kilmer,  M.  D.  Armstrong,  G.  B.  Brown,  and  V.  du  Vigneaud 
(J.  Biol.  Chem.,  1942,  145,  495—501;  cf.  A.,  1942,  II,  387).— 
<H-[CH2Br-CH(OH),]2  and  aq.  Na2S  at  50 — 60°,  then  at  100°,  followed 
by  treatment  of  the  product  with  HC1  in  a  sealed  tube  at  150°  or 
with  HBr  (reflux)  give  3  :  4 -dichloro-,  m.p.  60 — 61°,  or  -dibromo- 
tetrahydrothiophen,  m.p.  83 — 89°;  attempted  replacement  of  halogen 
by  the  use  of  NH3,  o-C0H4(CO)2NK,  and  other  reagents  was  unsuc¬ 
cessful,  as  also  were  attempts  to  replace  Br  in  the  derived  sulphone. 
ah-Dichlorobutane-fiy-diol,  m.p.  62 — 63°,  b.p.  113 — 118°/4  mm., 
obtained  by  KMn04  oxidation  of  a8-dibromo-Afl-butene,  is  converted 
by  aq.  Na2S  into  3  :  4,-dihydroxytetrahydrothiophen,  m.p.  54 — 58° 
(HI  at  210°  gives  much  H2S).  Et4  tetrahydrothiophen-3  :  3  :  4  :  4- 
tetracarboxylate  (I)  (modified  prep.),  b.p.  200 — 208°/8  mm.,  and 
N-NaOH  at  80°,  followed  by  heating  the  residue  at  140 — 160°, 
esterification  to  the  di-ester  with  HCl-EtOH  at  room  temp.,  and 
heating  with  N2H4,H20  (water-bath),  afford  tetrahydrothiophcn-3  :  4- 
dicarboxylic  dihydrazide  (II),  m.p.  226 — 227°  (previous  softening), 
also  obtained  in  lower  yield  by  partial  hydrolysis  of  (I)  with  0-In- 
NaOH  at  room  temp.,  followed  by  decarboxylation  and  treatment 
with  N2H4.  (II)  and  NaN02  in  N-HCI-Et20  followed  by  inter¬ 
action  of  the  azide  with  EtOH  give  3  :  i-diurethanotetrahydrothiophen, 
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•  converted  by  HC1  (sealed  tube;  100—105°)  into 
™n°teirakydrothiophen  dihydrochloride,  incipient  decomp, 
t.aq-,  NaOH  gives  the  free  diamine  (III),  m.p.  —40°;  di¬ 
srate  incipient  decomp.  ~250° ;  Ac,,  sublimes  at  260—265°,  and 
Bz^derivative  m.p.  295! — 300°  (previous  softening)].  A  cyclic  urea 
derivative  could  not  be  obtained  by  treating  (III)  with  COCl2- 
NaOH,  and  Et2COs  did  not  yield  a  CO!  derivative.  (Ill)  is  un¬ 
changed  with  fuming  HI  at  210°,  but  at  250°  ~5— 10%  of  its  S 
is*, liberated  as  H2S,  and  10 — 15%  of  its  N  as  volatile  base;  it  is 
thus  more  stable  than  the  diaminocarboxylic  acid  derived  from 
jgbiotin.  A.  T.  P. 

l-p-AminobenzenesuIphonamido-2  :  5-dimethylpyrrole.  E.  O’F. 
Walsh  ( J.C.S. ,  1942,  726). — p-Acetamidobenzenesulphonhydrazide 
and  acetonylacetone  in  AcOH  give  l-p-aminobenzenesulphonamido- 
2  :  5-dimethylpyrrole,  m.p.  202°  (decomp.),  after  hydrolysis  (NaOH). 
\-p-T  oluenesulphonamido-2  :  5-dimethylpyrrole ,  m.p.  144°,  is  simi¬ 
larly  prepared.  F.  R.  S. 

Synthesis  ol  vitamin  Be. — See  B.,  1943,  III,  21. 

Some  anilinopyridine  derivatives.  W.  O.  Kermack  and  (Miss) 
A.  P.  Weatherhead  {J.C.S. ,  1942,  726).- -From  the  appropriate  CI- 
derivative  and  NHj-compound,  the  following  have  been  prepared  : 
2-anilino-,  m.p.  263°,  and  2  p  -anisidinonicotinic  acid,  m.p  295°, 

4-  anilinopyridine ,  m.p.  173°,  N  -  (4 '  -py  r  l  dyl )  ant  hr  an  ilic  acid,  hydro¬ 
chloride,  m.p.  185°,  and  SS-{3'-pyridyl)anthranilic  acid,  m.p.  238°, 
These  acids  could  not  be  cyclised  with  either  H2S04  or  POCl3. 

F.  R.  S. 

Preparation  ol  certain  3-substituted  indoles.  (Mrs.)  R.  H,  Corn- 
forth  and  (Sir)  R.  Robinson  {J.C.S.,  1942,  680 — 682). — Indole  and 
indole-2-carboxylic  acid  (I)  are  converted  by  MeOH-NaOMe  at 
210 — 220°  into  skatole,  which  may  be  conveniently  prepared  in  this 
way.  Treatment  of  (I)  with  the  appropriate  alcohol  gives  the 
following:  3-ethyl-  (picrate,  m.p.  121°),  3-n -propyl-,  b.p.  162 — 
164°/20  mm.,  3-n -butyl-  (picrate,  m.p.  114°),  3-n -heptyl-,  m.p.  60°, 

5- benzyl-,  m.p.  103°,  3-y-phenylpropyl- ,  m.p.  73°,  3  :  1-dimethyl-, 

m.p.  56°,  and  3-cyclohexyl-l-methyl-indole,  m.p.  115°.  (I)  could 

not  be  alkylated  by  means  of  sec.  alcohols  and  their  Na  derivatives. 
A  mechanism  for  the  reaction  is  suggested.  F.  R.  S. 

Reaction  with  hydrazoic  acid  in  sulphuric  acid.  IV.  Behaviour 
ol  substances  containing  the  system  -CO-CO-NH-.  G.  Caronna 
( Gazzetta ,  1941,  71,  585 — 589). — Isatin  (or  acetylisatin)  with  NaN3 
in  H2S04  gives  anthranilamide ;  N-ethylisatin  gives  o-ethylamino- 
benzamide.  COPh-CONHPh  gives  the  same  products  as  benzil  (cf. 
Spielman  et  al„  A„  1938,  II,  64).  E.  W.  W. 

Synthesis  ol  4  :  5-dihydroxyguinoIine.  L.  Musajo  and  (Signa.)  M. 
Minchilli  (Gazzetta,  1941,  71,  762— 765).— 3  :  4  :  l-NH2*CaH3Cl*OH 
and  C02Me-CH3*C0*C02Me  in  boiling  Et20  give  Me,  2-chloro-5- 
hydroxyanilosuccinate,  m.p.  101 — 102°,  which  in  petroleum  jelly  at 
220°  gives  Me  8-chloro-i  :  5-dihydroxyquinoline-2-carboxylate,  m.p. 
143°,  reduced  in  aq.  MeOH-NaOAc  by  H2  (Pd-C)  to  the  Me  ester, 
m.p,  253°,  of  4  :  5-dihydroxyquinoline-2-carboxylic  acid,  m.p.  305° 
(decomp.).  Above  its  m.p.  this  yields  4  :  5-dihydroxyquinoline,  m.p. 
231—232°.  E.  W.  W. 

Utilisation  ol  alkoxy-ketones  in  the  synthesis  of  quinolines  by  the 
Pfitzinger  reaction.  II.  S.  D.  Lesesne  [with  H.  R.  Henze]  (J .  Amer. 
Chem.  Soc.,  1942,  64  1897—1900;  cf.  A.,  1939,  II.  388;  1940,  II, 
24).— Isatin  and  COEt-CHMe-OMe,  b.p.  154— 155°/746  mm.  (semi- 
carbazone  [Wallace],  m.p.  120*5°),  in  33%  aq.  KOH  at  100°  give 
5-methyl-2-a-methoxyethylcinchonic  acid  (I)  (74%),  m.p.  234°  (decomp.) 
[Me ester,  m.p.  57°  (picrate,  m.p.  179°)].  At  250°  (I)  gives  C02  and, 
by  fission  and  reduction,  3-methyl-2-ethylquinoline  (14%)  [picrate, 
m.p.  191°  (corr.)  (lit.  193°)],  with  cone.  HC1  at  100°  gives  3 -methyl- 
2-a-hydroxyethylcinchonic  acid  (55%),  +H20,  m.p.  265°  (picrate, 
explodes  at  >310°),  with  boiling  Hi-red  P  gives,  after  6  hr.,  3- 
methyl-2-ethylcinchonic  acid  (II)  (78%),  m.p.  279°  (picrate,  m.p. 
198°),  or,  after  7  days,  8-methyl  l-elhyl- 1  :  2  :  3  :  4-tetrahydroquinoline 

((III)  (70%),  b.p.  253°/716  mm.  (picrate,  m.p.  188°),  and  with  H2- 
Pt02  in  EtOH  gives  Z-methyl-2-a-methoxyethyl- 1  :  2  :  3  :  4 -tetrahydro- 
cinchonic  acid,  m.p.  232°  (decomp.).  (Ill)  suffers  fission  by  Sn- 
HC1  at  100°,  giving  3-methyl-l  :  2  :  3  :  4-tetrahydroquinoline,  b.p. 
117°/15  mm.  [picrate.  m.p.  159°  (corr.)  (lit.  155°)].  With  SOCl2  at 
9°  and  then  the  appropriate  amine,  (I)  gives  Z-melhyl-2-a-methoxy- 
’■thylcinchondi- ethyl-  (IV).  m.p.  94°.  -isoamyl-,  m.p.  190°,  and  -allyl- 
or.ide,  m.p.  112°,  and,  by  NH([ CH ,]2*OI I  ,  the  diester-amide, 
j,  (RC02-[CH2]2)2NH,  m.p.  200°.  (II)  gives  similarly  Z-methyl-2-ethyl- 
I  cinchondi- ethyl-  (V),  m.p.  100°,  -iso amyl-,  m.p.  132°,  and  -allyl-amide, 
.an  oil,  and  the  diester- amide.  (RC02'[CH2]2)2NH,  m.p.  295°.  Isatin 
*  and  COMe-CHMe-OMe,  b.p.  115— *116°/739  mm.  (semicarbazone 
[Wallace],  m.p.  141°),  lead  similarly  to  2-a-methoxyelhylcinchonic 
a  acid,  m.p  186°  (decomp.),  2-ethylcinchonic  acid,  m.p.  180°.  and  2- 
f  ethy’lquinoline  [picrate,  m.p.  148°  (lit.  147°)].  With  isatin  in  KOH, 
acetoin  and  COPhPra  give  bis-2-cinchonic  acid  [di-i-carboxy-2-quin- 
olyl\  (VI)  (58%),  m.p.  367°  [ diethylamide  (VII),  m.p.  257°],  and 
2-phenyl-3-ethylcinchonic  acid  (VIII),  m.p.  286°  [picrate,  m.p.  147°; 
diethylamide  (IX),  m.p.  244°],  respectively.  M.p.  are  corr.  In¬ 
activity  is  recorded  as  follows:  (I).  (II),  (VI),  (VIII)  ,  and  (IX) 


against  Plasmodium  cathemerium  in  canaries;  (IV),  (V),  and  (VIII) 
against  avian  malaria ;  (VII)  orally  against  Streptococcus  viridans 
in  mice.  R.  S.  C. 

Acylation  experiments  with  sulphanilamide  and  heterocyclic  amines. 

—See  A.,  1943,  II,  28. 

Quinolines  and  acridines. — See  B.,  1943,  II,  6. 

a-Alkoxyvinyl-  and  a-alkoxyethyl-barbituric  acids.  S.  M.  McEl- 
vain  and  H.  Burkett  (J.  Amer.  Chem.  Soc.,  1942,  64,  1831 — 1836). 
— CH2:C(OR)2,  CH2(C02Et)2,  and  NaOR  at  125 — 130°  give  a 
mixture,  separated  for  R  =  Et,  of  OR*CMe:C(C02Et),  (A)  and 
CH8;C(0R)*CH(C02Et)2  (B),  which  with  AlkBr  or  Alkl  in,  best 
(usually  55 — 85%  yield),  Pr0OH  gives  CH2:C(OR)-CR'(CO,Et)2, 
converted  by  CO(NH2)2  and  NaOPrf-Pr^OH  in  poor  yield  into 
5-alkyl-5-a-alkoxyvinylbarbituric  acids  or  by  H2-Raney  Ni  in  EtOH 
at  120°/1850  lb.  into  0R*CHMe*CR'(C02Et)2,  which  in  EtOH  give 
good  yields  of  5-alkyl-5-a-alkoxyethylbarbituric  acids.  Alkylation 
of  OR-CHMe-CH  (C02Et)2  is  impossible.  The  pharmacological 
properties,  sometimes  pronounced,  are  briefly  discussed.  The 
following  are  obtained  :  Et,  a-ethoxyethyhdene-  (I)  (66%),  m.p.  26 — 
27°,  b.p.  79 — 83o/0-03  rnm.  (with  Oa  gives  no  CH20),  and  a -ethoxy- 
vinyl-malonate  (II)  (11%),  b.p.  69 — 70°/0*03  mm.  [with  03  in  AcOH- 
Ac20  gives  CH20;  with  NaOEt  at  125°  slowly  gives  (I)];  mixtures 
of  (A)  and  ( B ),  in  which  R  =  Pr,  b.p.  110 — 112°/3  mm.,  Bu“,  b.p. 
135 — 140°/2*5  mm.,  and  isoamyl,  b.p.  120 — 130°/0*05  mm. ;  Et, 
ethyl- a-et ho xy-,  b.p.  87 — D1°/0T  mm-  [prep,  from  (I)  or  (II);  also 
obtained  from  0EtNa(CO2Et)2  by  CHMeCl-OEt  in  C,H,],  -n -propoxy-, 
b.p.  121 — 13072-3  mm.,  -a-butoxy-,  b.p.  110 — 120°/0*5  mm.,  and 
-iso amyloxy-,  b.p.  104 — 110°/0  04  mm.,  -vinylmalonate ;  Et,  allyl-, 
b.p.  92 — 96°/0*l  mm.,  n -propyl-,  b.p.  97 — 98°/l  mm.,  n -butyl-,  b.p. 
88 — 91°/0*04  mm.,  and  iso  amyl-,  b.p.  84 — 90°/0-01  mm.,  - a-eihoxy - 
vinylmalonate ;  Et,  ethyl- a-ethoxy-,  b.p.  71 — 72°/0*03  mm.,  -n- 
propoxy-,  b.p.  77 — 78°/0*03  mm.,  -n-butoxy-,  b.p.  83 — 8470*03  mm., 
-iso amyloxy-,  b.p.  89 — 90°/0*03  mm.,  -ethylmalonate ;  El,  a-ethoxy- 
ethyl-n-propyl-,  b.p.  81 — 82°/0*03  mm.,  -n -butyl-,  b.p.  85— 86°/0*04 
mm.,  -isoamyl-,  b.p.  88 — 89°/0  03  mm.,  -allyl-,  b.p.  78 — 79°/0*04 
mm.,  and  -sec .-amyl-,  b.p.  83 — 84°/0*03  mm.,  - malonate ;  Et,  a- 
propoxy ethyl-ally l- ,  b.p.  97 — 98°/0*18  mm.,  and  -sec.-amyl-malonaie, 
b.p,  101 — 102°/0*06  mm.;  5 -ethyl-5-a-ethoxy-,  m.p.  189*5 — 190°, 
-n -propoxy-,  m.p.  177 — 179°,  and  -iso amyloxy-,  m.p.  153 — 154°, 
-vinylbarbituric  acid ;  5-a-ethoxyvinyl-5-allylbarbituric  acid,  m.p. 
158 — 160°;  5-n -butyl-,  m.p.  169 — 170°,  and  5-isoamyl-5-a-ethoxy- 
vinylbarbituric  acid,  m.p.  165*5 — 166°;  5  ethyl-b- a-ethoxy- ,  m.p. 

181 — 181*5°,  -n -propoxy-,  m.p.  177*5 — 178°,  -n-butoxy-,  m.p.  132*5 — 
133°,  and  -iso amyloxy-,  m.p.  129*2 — 130°,  -ethylbarbituric  acid; 
5-a-ethoxyethyl-5  n-propyl~,  m.p.  168*5 — 169°,  -n -butyl-,  m.p.  138 — 
139°,  -iso amyl-,  m.p.  136—137°,  -allyl-,  m.p.  127 — 128°,  and  -sec.- 
amyl-,  m.p.  169 — 169*5°,  -barbituric  acid ;  o- <1-11- i.rofmxy ethyl-5 -ally l- , 
m.p.  160—160*5°,  and  -sec  -amyl-barbituric  acid,  forms,  m.p.  210*5 — 
212°  and  153*5—154*5°.  R.  S.  C. 

2-Sulphanilamidopyrimidine. — See  B.,  1942,  III,  21. 

Pentduopent  reaction.  V.  H.  von  Dobeneck  (Z.  physiol.  Chem., 
1942,  275,  1 — 15). — Prep,  of  propentduopent  (A)  solutions,  essenti¬ 
ally  by  alkaline  H,02,  from  haemin,  bilirubin  (I),  biliverdin,  urobilin, 
stercobilin,  and  blood  is  described  and  absorption  max.  of  the 
products  are  recorded.  Animal  organs,  urine,  pneumococci,  and 
icterus  serum  do  not  give  the  pentduopent  (B)  reaction,  i.e.,  a  red 
colour  on  treatment  of  solutions  of  (A)  with  alkaline  Na2S204.  A 
positive  reaction  by  urine  indicates  presence  of  haemin.  {A)  are 

_ _  _ ,  considered  to  include  the  structure  shown 
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1*0  TT  n  an(l  (-B)  to  be  5  :  5'-dihydroxypyrro- 
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X/""'  methenes  (or  the  derived  CO-form). 
N  (A.)  NH  This  is  supported  by  analysis  of  the 

propentduopent  from  (I),  the  Zn  salt  of 
that  from  the  Me2  ester  of  opsic  acid-methene,  the  Cu  salt  of  that 
from  aetiohaemin-I,  and  the  Me,  ester  of  5  :  5'-dihydroxy-3  :  3'-di- 
methylpyrromethene-4  :  4'-dipropionic  acid,  and  by  the  following 
results.  Et  3-formyl-2  :  4  dimethyl  with  H2-Raney  Ni  in  EtOH 
at  160°/ 150  atm.  gives  Et  2:3:  4-trimethylpyrrole-5-carboxylate 
(60%),  m.p.  127°  (and,  sometimes,  a  dimeride,  m.p.  228°,  of  Et 

2  :  4-dimethylpyrrole-5-carboxylate).  2  :  2'-Dibromo-3  :  4  :  3'  :  4'- 

tetramethylpyrromethene  with  boiling  KOAc-AcOH-H20  gives 
5  :  5' -dihydroxy-3  :  4  :  3' :  i'-telramethylpyrromethene  (>5%),  m.p. 
211°,  which  with  H202— NaOH  gives  the  3:4:3':  i'-Met  derivative, 
m.p.  223°,  of  (A)  and  with  H2-Pt02  in  MeOH  gives  the  derived 
pyrromethane,  m.p.  214°.  5  :  5'-Dihydroxy-i  :  4' -dicarbomethoxy- 

3  :  3' -dimethylpyrromethane ,  m.p.  147°,  is  obtained  from  the  corre¬ 
sponding  (A)  or  (B).  R.  S.  C. 

Bile  pigments.  XXxV.  Synthesis  ol  biliverdin  (uteroverdin) , 
bilirubin,  biliverdins  XHIa  and  Ilia,  and  ol  vinylneoxanthic  acid. 

H.  Fischer  and  H.  Plieninger  (Z.  physiol.  Chem.,  1942,  274,  231 — 
260). — Opsopyrrolecarboxylic  acid  is  converted  by  H202  in  C5H5N 
at  55°  into  f}-5-  (I),  m.p.  183°,  with  a  smaller  amount  of  -2-  (II), 
m.p.  140 — 145°,  -hydroxy-4-methylpyrrole-3-propionic  acid.  (I)  is 

converted  (MeOH-HCl,  not  CH8N2)  into  the  Me  ester,  m.p.  85 _ 87°, 

and  thence  by  N2H4,H20  in  boiling  MeOH  into  the  hydrazide’, 
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ra.p.  148°.  This  is  converted  by  HN02  at  —5°  into  the  unstable 
azide,  transformed  by  boiling  EtOH  into  5-hydroxy-4-methyl-3-j3- 
carbethoxyaminoethylpyrrole  (III),  m.p.  80 — 85°,  which  could  not  be 
hydrolysed  to  the  amine  by  acid  or  alkali  by  reason  of  the  instability 
of  the  pyrrole  ring.  (Ill)  is  condensed  with  opsopyrrolealdehyde 
(IV)  in  alkaline  medium  to  5-hydroxy-i  :  3'  -dimethyl-3-fi-carbethoxy- 
aminoethylpyrromethene-4-propionic  acid  (V),  m.p.  205°,  which  with 
CILO  -HC1  affords  Me,  1'  :  -dihydroxy-\  :  3  :  6  :  8 -tetramethyl-2  :  7-/J- 
carbethoxyaminoethyl-2a  :  Ty-bilidiene-4  :  5-dipropionate,  m.p.  250°. 
This  is  dehydrogenated  by  £-0;C9H4!0  in  AcOH  at  100'  to  the 
elaucobilinurethane ,  m.p.  248°,  also  obtained  from  (V),  Ac20,  and 
IICOnH  at  100°  and  hydrolysed  by  18%  HC1  at  135 — 140°  to  T  :  8'- 
di hydroxy- 1  :  3  :  6  :  S-tetramethyl-2  :  T-fl-aminoethyl-2'a  :  Ty-bilidiene- 
4  :  5-dipropionic  acid  dihydrochloride  (VI),  which  when  benzoylated 
and  esterified  (MeOH-HCl)  gives  an  unidentified  compound, 
C19Hm08N„  m.p.  145°.  Prolongation  of  the  reaction  between  (III) 
and  (IV)  (see  above)  leads  to  the  unstable  5' -hydroxy-3  :  4' -dimethyl-3' - 
B-aminoeihylpyrromethene-4-propionic  acid,  m.p.  230 — 240°  [Me  ester 
(VII),  m.p.  (indef.),  90—120°  (decomp.)],  benzoylated  and  esterified 
(MeOH-HCl)  to  Me  5'-hydroxy-3  :  4' -dimethyl-3' -fi-benzamidoethyl- 
pyrromethene-4-propionate,  m.p.  235°,  which  condenses  with  Ac20— 
HCOjH  to  Me 2  1'  :  3' -dihydroxy- 1  :  3  :  6  :  3- tetramethyl-2  :  1-di-fi-benz- 
amidoethylbilitriene-4  \  5-dipropionate,  m.p.  195 — 220°.  The  corre¬ 
sponding  -2  :  7 -di-fl-acetamidoethyl  acid  (Me2  ester,  m.p.  220°)  is 
hydrolysed  by  boiling  18%  HC1  to  (VI).  Methylation  (NaOH- 
\le2SO,)  of  (VI)  followed  by  elimination  of  NMe,  and  esterification 
(MeOH— HC1)  leads  to  biliverdin  Xllla  Me2  ester,  m.p.  245°  (Kofler), 
also  obtained  by  the  action  of  KOH-MeOH  containing  Zn(OAc), 
and  Mel  on  (VI)  and  converted  by  fusion  with  «r-C,H4(OH)2  into 
Me  vinylneoxanthobilirubate,  m.p.  187°,  also  obtained  from  (VII). 
(II)  and  5-formyl-3-acetyl-2  :  4-dimethylpyrrole  after  esterification 
yield  Me  5-hydroxy-4'-acetyl-3  :  3'  :  5'-trimethylpyrromethene-3- 
propionate,  m.p.  250°.  (II)  is  transformed  by  HCl-MeOH  into  the 
Me  ester,  m.p.  (indef.)  45°,  and  thence  successively  into  the  hydr- 
azide,  m.p.  162°,  azide,  and  carbethoxyamino-denvative  and  5'-hydr- 
oxy- 3  :  3' -dimethyl-4' -fi-carbethoxyaminoethylpyrromethene-4-propionic 
acid  (Me  ester,  m.p.  227°) ;  this  is  converted  by  Ac20-HC02H 
followed  by  esterification  into  Me2  1'  :  8' -dihydroxy-2  :  3  :  6  :  1-tetra- 
methyl-l :  8-di-f3-carbethoxyaminoethylbilitriene-4  :  5- dipropionate,  m.p. 
185°.  5' -Hydroxy-3  :  3' -dimethyl-4- jl-aminoethylpyrromethene-4-prop- 

ionic  acid  (VIII)  and  1' :  8' -dihydroxy  2  :  3  :  6  :  7 -tetramethyl-1  :  8 -di- 
fi-acetamidoethylbilitriene-4  :  5-dipropionic  acid  are  obtained  as  de¬ 
scribed  for  the  isomerides.  The  latter  substance  is  hydrolysed  to 
the  non-cryst.  amine  hydrochloride,  which  is  transformed  into  bili¬ 
verdin  Ilia,  m.p.  230°  (Kofler).  (VIII)  and  Me  formylvinyl- 
neoxanthate  in  boiling  MeOH-48%  HBr  afford  Me,  1'  :  S’-dihydroxy- 
1:3:6:  7 -tetramethyl-2 -vinyl -3- fl-aminoethylbilitriene-4  :  5-diprop¬ 
ionate  hydrobromide ,  hydrolysed  and  then  transformed  by  Zn(OAc)2 
and  Me,S04  into  biliverdin  IXa,  m.p.  206 — 209°.  (V)  is  converted 

by  treatment  with  HCN-HC1  in  CHC13  and  then  with  HaO  into 
5 -hydroxy  -5'- aldehydo -3'  :  4- dimethyl-3- fi-carbethoxyaminoethylpyrro- 
methene-A’ -propionic  acid,  m.p.  233°,  which  is  condensed  to  Me, 
1'  :  %’ -dihydroxy- 1  :  3  :  6  :  7  -tetramethyl-2  :  8 -di- f}-carbethoxyamino- 
ethylbilitriene- 4  :  5-dipropionate,  m.p.  210°  (Kofler),  transformed  by 
cone.  HC1  at  100°  into  biliverdin  IXa  [Me  ester,  m.p.  199 — 200°, 
hydrolysed  (KOH-MeOH)  and  reduced  (Na2S204)  to  bilirubin], 

H.  W. 

Action  of  sodium  amalgam  on  position-isomeric,  monoalkyl  deriv¬ 
atives  of  5-keto-3-thion-6-benzyl-l  :  2  :  4-triazine.  E.  Cattelain 
( Compt .  rend.,  1942,  214,  429 — 431). — 2-Monoalkyl  derivatives  are 
not  affected  by  Na-Hg,  which  cyclises  /3-alkylthiosemicarbazones  of 
CH2Ph-COCO,H,  the  liberated  alkali  acting  as  a  dehydrating  agent. 
3-Monoalkyl  compounds  give  the  3  :  4-H2-dcrivatives  without  open¬ 
ing  of  the  heterocyclic  ring.  4-Monoalkyl  derivatives  give  1  :  6- 
H2-derivatives  without  rupture  of  the  ring  whereas  the  parent  com¬ 
pound  suffers  ring  opening  between  4  and  5  and  then  adds  2  H 
at  1  and  6  yielding  CH2Ph-CH(C02H),[NH]2,CS,NH2.  H.  W. 

Diacylamino-1 :  3  :  5-triazines. — See  B.,  1943,  II,  7. 

Pyrazole  nucleus.  Transposition  of  bis-4  :  5'-  into  bis-4  :  4'- 
pyrazolene.  G.  B.  Crippa  and  R.  Caracci  (Gazzetta,  1941,  71,  574 — 
580). —  l-Phenyl-3-methyl-5-pyrazolone  with  BzOH  at  100°  (8 — 10 
hr  )  or  NH.,Ph  at  180°  gives  4  :  5'-anhydro-bis-(l-phenyl-3-methyl- 
N=CMe-  ,CH,-CMe  ,  , 

5-pyrazolone),  lWcO>C:C<NPh-N  (I)'  m  P-  258°  (cf-  Ionescu 
et  al..  A.,  1928,  74),  which  with  AcOH  forms  a  compound,  M2.AcOH, 
m.p.  244°.  With  AcOH-Br,  (I)  gives  its  4'-ZJr-derivative,  m.p.  214°, 
N=CMe^  CMelN 

with  "  pyrazole-blue,’  ‘  jifjJh.cO^>C‘C<^-CO— NPh  (H),  also  obtained 
from,  and  reduced  by  Zn-AcOH  to,  4  :  4'-bis-(l-phenyl-3-methyl- 
5-pyrazolone).  The  transposition  from  4  :  5'-  to  4  :  4'-structure  on 
formation  of  (II)  is  attributed  to  enolisation  of  (I),  which  in  fact 
gives  (Me2S04)  a  Me  ether,  5-methoxy-\-phenyl-4-(l'-phenyl-3’- 
methylpyrazolyl)-3-methylpyrazole,  m.p.  130°,  which  with  Br-AcOH 
gives  only  a  4'-Br-derivative,  m.p.  93°,  with  no  4  :  4'-product  of 
“  pyrazole-blue  "  type.  E.  W.  W. 

'  Quinoxaline  cyanines.  I.  A.  H.  Cook,  J.  Garner,  and  C.  A.  Perry 
(J.C.S.,  1942,  710 — 713). — Dimethylquinoxaline  methiodide  (I)  in 


C5H5N  with  £-NMe2-CaH4-CHO  in  Ac,0  gives  2-(l  :  3-dimethylquin- 
oxaline)-\-(4-diynethylaminobenzene)dimethincyanine ,  m.p.  _  ... 

(methosulphate,  m.p.  182 — 183°),  which  may  also  be  prepared  with¬ 
out  the  isolation  of  the  methiodide;  the  corresponding  -3-metnyt- 

1- ethyl  compound  (ethosulphate ,  m.p.  170 — 171°)  may  also  be  simi¬ 
larly  obtained.  1:3:  3-Trimethyl-2-methyleneindolme-a)-aldehyde 
and  (I)  yield  2-(l  :  3-dimethylquinoxaline) -2 - ( 1  :  3  :  3-trimethyltndol- 
ine)trimethincyanine,  m.p.  188°.  Quinaldine  methiodide  and  di- 
phenylformamidine  afford  2-anilinovinylquinoline  methiodide  (II), 
m.p.  256°  (decomp.) ;  with  the  appropriate  reagents,  2-methylanilino - 
vinyl-benzoxazole  ethiodide,  m.p.  212°,  -benzthiazole  methiodide  (III),  , 
m.p.  244°,  and  -quinoline  methiodide,  m.p.  271°,  are  similarly  ob¬ 
tained.  Of  these  three  compounds,  only  (III)  can  be  hydrolysed 
(NaOH)  to  l-methyl-2-methylenebenzthiazoline-co-aldehyde,  m.p.  99°. 
With  Ac20-NaOAc,  (I)  and  (II)  give  2-(l  :  3 -dimethylquinoxaline)- 

2- (\-methylquinoline)trimethincyanine,  m.p.  >360°.  2-(l  :  3-Di- 

methylquinoxaline)-2-(\-methylbenzoxazole)trimethincyanine  iodide, 
decomp.  >300°,  may  be  obtained  similarly  without  the  isolation 
of  the  intermediate  derivatives.  HCO?Na  and  (I)  in  Ac20  when 
kept  below  20 — 25°  yield  fcis-2- (1  :  3-dimethylquinoxaline)trimethin- 
cyanine  iodide,  m.p.  204 — 205°,  after  treatment  with  KI.  o- 
NH2-C9H4'NHPh  with  Ac2  followed  by  AczO  and  £-NMe2-C,H4-CHO 
in  CsH5N  and  treated  with  NaCl  gives  2-(\-phenyl-3-methylquin- 
oxaline)-\-(4-dimethylaminobenzene)dimethincyanine  chloride,  decomp. 
~320°.  By  using  the  same  amine  with  the  appropriate  aldehyde 
under  specified  conditions  the  following  are  obtained  :  2- (1  -phenyl- 

3- methylquinox aline)-  (acetate,  m.p.  154°)  &n<42-(\-phenylquinoxaline)- 
2-(l  :  3  :  3-trimethylindoline)-trimethincyanine  (iodide,  m.p.  177°); 
bis-2-(\-phenyl-3-methylquinoxaline)trimethincyanine  acetate,  m.p. 
161°  (chloride,  decomp.  >300°);  and  2-(l-phenylquinoxaline)-l-(4- 
dimethylaminobenzene)dimethincyanine  iodide,  decomp.  >300°.  A 
strong  bathochromic  influence  of  the  quinoxaline  system  is  evident 
from  the  deep  blue  colour  of  the  cyanines  described.  F.  R.  S. 

Exchange  experiments  with  radioactive  tracers. — See  A.,  1943,  I, 

38. 

Condensations  between  methoxyacetonitrile  and  ketones,  iso- 
Oxazole  group.  C.  Musante  (Gazzetta,  1941,  71,  553 — 565). — 
OMe’CHj'CN  (I)  and  COMeEt  with  Na  in  EtzO,  followed  by  dil. 
H2S04,  gives  a  mixture,  b.p.  92 — 97°/21 — 22  mm.,  probably  of 
OMe-CH2-C(:NH)-CH2-COEt  (II)  and  OMe-CH2-C(:NH)-CHMeAc, 
converted  by  hydrolysis  or  on  keeping  into  a  mixture  of  diketones, 
which  with  N2H4— EtOH,  followed  by  aq.  KMnO,  and  cone.  HC1 
gives  pyrazole-3  :  5-dicarboxylic  acid,  showing  the  presence  of  the 
diketone  corresponding  to  (II).  Similarly  (I)  and  COPhMe  (III) 
give  j3-imino-y-methoxy-n-butyrophenone  (IV),  m.p.  27 — 30°,  b.p. 
180°/6 — 7  mm.  (Cm  salt,  m.p.  188 — 190°),  which  with  FeCl3-EtOH 
gives  a  product,  m.p.  156 — 157°.  When  heated  with  20%  NaOH, 
(IV)  evolves  NH,,  giving  (III).  With  NaOEt— NH2OH,HC.l  in 
EtOH,  (IV)  gives  5-pkenyl-3-methoxymethylisooxazole,  b.p.  180°/28 — 
29°  (oxidised  by  Ac02H  to  the  3-carboxylic  acid),  formed  by  initial 
replacement  of  1NH  by  IN-OH.  With  cone.  HC1  at  160 — 170°, 
(IV)  yields  5-phenyl-3-ckloromethylisooxazole,  m.p.  47-5 — 48-5°, 
hydrolysed  by  10%  KOH  to  give  (III).  £-OMe-C6H4*COMe  and 
(I)  give  fl-imino-y-methoxy-n-butyro-p-methoxyphenone,  m.p.  96 — 98° 
(Cm  salt,  m.p.  210°),  which  with  NH2OH  gives  5(or  3)-p -anisyl- 
3(or  5)-methoxymethylisooxazole,  m.p.  55°,  oxidised  by  AcOaH  to 
^-0Me,C,H4-C02H.  £-C6H4Br‘COMe  and  (I)  give  fi-imino-y- 
methoxy-n-butyro-p-bromophenone  [Cm  salt,  m.p.  221°  (decomp.)]. 

E.  W.  W. 

Sulphonamide  derivatives  of  iTooxazole.  C.  Musante  (Gazzetta, 
1941,  71,  565— 573).— £-NHAc-C„H1-S02C1  and  4-amino-3  :  5-di¬ 
methyl-,  -5-  and  -3-methyl-,  and  -3-phenyl-isooxazole  (obtained  by 
SnCl2  reduction  of  the  4-N02-compound)  at  100°  give  products 
which  with  aq.  HC1  yield  respectively  4-p-anilinesulphonamido- 
3  :  5-dimethyl-,  m.p.  193 — 194°  (Ac  derivative,  m.p.  245 — 246°), 
-5-methyl-,  m.p.  136 — 137°  [Ac,  m.p.  222 — 224°  (darkening),  and 
Ac2,  m.p.  189 — 190°,  derivatives],  -3-methyl-,  m.p.  146 — 148°  (Ac 
derivatives,  m.p.  192°)  (which  with  NaNOz  gives  a  product,  darken¬ 
ing  at  200°),  and  -3-phenyl-isooxazole.  m.p.  170 — 171°.  p- 
NHj-CjHj-NHAc  and  3  :  5-dimethylisooxazole-4-sulphonyl  chloride 
give  3  :  5-dimethylisooxazole-4-sulphon-p-aminoanilide,  m.p.  167°. 

E.  W.  W. 

2-Thiolthiazolines. — See  B.,  1943,  II,  7. 

Raman  spectra  of  thiazole  and  its  mono-  and  di-substituted  deriv¬ 
atives. — See  A.,  1943,  1,31. 

Vapour  pressure  of  hydrates  of  sulphathiazole  sodium.  J.  Crusellas 
(J.  Amer.  Pharm.  Assoc.,  1942,  31.  157 — 158). — Data  for  commercial* 
preps,  of  the  mono-  (I),  sesqui-  (II),  and  hexa-hydrate  indicate  that 
there  are  two  structural  modifications  of  (I)  and  that  (II)  is  the 
most  stable  hydrate  under  average  conditions.  F.  o.  H. 

Action  of  phenylhydrazine  on  saccharin  and  thiosaccharin. 

(Signa.)  A.  Mannessier-Mameli  (Gazzetta,  1941,  71.  596 — 614).— 
Saccharin  (I)  and  thiosaccharin  (II)  with  NHPh-NH2  (III)  at  room 
temp,  give  respectively  the  saccharinate,  m.p.  130°,  sweet,  and  thio- 
saccharinate  (IV),  m.p.  109 — 110°,  bitter,  of  (III).  In  AcOH,  or  , 
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'  (Hi  and  (III)  give  saccharinphenylhydrazone  (V),  m.p. 
—  (Secomp.  230°)  (Bz  derivative,  m.p.  330—335°).  not  obtained 

similar  conditions  from  (I)  and  (III),  which,  however,  give 
at  160 — 180°,  with  saccharinphenylimine  and  o-amidosulphonyl- 
fjenzandide.  When  heated  above  its  m.p.,  (IV)  gives  (V).  H202 

oxidises  (V)  to  (I)  and  an  amorphous  product.  At  235 — 240°, 
fV)  gives  saccharinimine,  (I),  and  NH2Ph.  Its  reducing  properties 
(suggest  that  (V)  is  tautomeric  with  Z-phenylhydrazino-ip-sacckarin. 

4,  '  E.  w.  w. 

f  Condensation  of  phenanthrenequinone  with  the  diaminocarboxylic 
i -acid  derived  from  biotin.  K.  Hofmann,  G.  W.  Kilmer.  D.  B.  Mel- 
,  wile,  and  V'.  du  Vigneaud  (/.  Biol.  Chem.,  1942,  145,  503 — 509) 
c.f.  A.,  1942,  II,  387). — The  diaminocarboxylic  acid  derived  from 
Vff  biotin  gives  the  dibenzoquinoxaline  (I),  C23H20O2N2S,  m.p.  202 — 204°, 


and  not  the  dihydroquinoxaline,  suggest- 

KKH-QH-CHjv  jng  that  biotin  possesses  a  5-membered 

I  ting,  and  is  probably  A.  The  ultra- 

NH-CH-yH-  violet  absorption  spectra  of  the  dibenzo- 

(4.)  [CHJ1,CO,H  dihydroquinoxaline  (II),  m.p.  183 — 185°, 
derived  from  3  :  4-diaminotetrahydro- 
thiophen  differs  from  that  given  by  (I).  (II)  heated  at  200  and 
then  sublimed  at  200°/2  mm.  gives  the  dibenzoquinoxaline  deriv¬ 
ative,  m.p.  228 — 233°,  the  absorption  spectrum  of  which  is  similar 
to  that  of  (I).  A.  T.  P. 

VII.— ALKALOIDS. 

Erythrina  alkaloids.  XII.  Chromatographic  analyses  of  erysod- 
ine,  erysovine,  and  “  erysocine.”  Technique  lor  preparative  isol¬ 
ation.  K.  Folkers  and  J  Shavel,  jun.  (J.  Amer.  Chem.  Soc.,  1942, 
64.  1892 — 1896;  cf.  A.,  1942,  II,  120). — These  alkaloids  are  best 
separated  by  chromatography  (A1203 ;  CHC13 ;  sometimes  develop¬ 
ment  by  EtOH;  technique  described).  Erysodine  (I)  and  erysov¬ 
ine  (III  are  homogeneous,  but  "erysocine”  (A.,  1940,  II,  332; 
cf.  Gentile  et  al.,  A..  1942,  II,  275)  is  thus  resolved  into  (I)  and  (II). 
Erysopine,  (I),  and  (II)  are  isolated  from  E.  cubensis,  Wright,  E. 
pallida,  Britton  and  Rose,  and  E.  arborescens,  Roxb.,  (I)  and  (II) 
from  E.  Folkersii ,  Kruk.  and  Mold.,  E.  velutina,  Willd.,  and  E. 
excelsa,  Baker,  and  (I)  from  E.  Berteroana,  Urb.  R.  S.  C. 

Quinine  sulphaznate.  K.  H.  Stahl  and  R.  A.  Kuever  (J.  Amer. 
Pkarm.  Assoc.,  1942,  31,  154 — 156). — Quinine  (1  mol.)  with 
NH2-S02H  (1  or  2  mols.)  in  EtOH  gives  quinine  sulphamate,  m.p. 
171 — 173°  (decomp.),  and  disulphamate,  m.p.  173 — 175°  (decomp.). 
Photomicrographs  of  the  crystals  of  the  salts  are  given.  F.  O.  H. 


dencies  of  the  liberated  free  radicals  to  combine  or  to  dispropor¬ 
tionate  have  been  determined.  Me,  if  in  sufficiently  high  concn., 
forms  C2H,,  but  if  the  concn.  is  low  Me  attacks  the  solvent  forming 
CH(,  C2H„  C2II e,  EtOH,  and  PrSOH.  Et  disproportionates  whereas 
Pr“  both  combines  and  disproportionates.  Branching  of  the  C  chain 
decreases  the  combining  tendency,  probably  by  steric  effect,  whereas 
increase  in  C  chain  length  increases  this  tendency.  Bz,  CH2Ph, 
and  ryc/ohexyl  combine.  The  current  efficiency  is  ~100%.  Pos¬ 
sible  reaction  mechanisms  are  discussed.  Mg  aryl  compounds  have 
similarly  been  examined.  The  results  support  previous  theories  of 
the  formation  of  free  radicals  by  electrolysis.  C.  R.  H 

Tetra-aryl-phosphonium,  -arsonium,  and  -stibonium  salts,  n. 
Mechanism  of  their  formation  by  the  aluminium  chloride  reaction. 
D.  R.  Lyon  and  F.  G.  Mann  (J.C.S.,  1942,  666 — 671). — A1C13  and 
AsPh3  combine  in  CS2  to  give  trichlorotriphenylarsinealuminium  (I), 
[AsPh3->AlCl3],  oxidised  in  PhBr  by  air  to  AsPh30.  Tetraphenyl 
arsonium  picrate  has  m.p.  201 — 202°,  and  the  thiocyanate,  m.p. 
268 — 270  At  200"  (I)  and  PhBr  give  the  AsPh,  salt,  without 
formation  of  by-products.  The  formation  of  (I)  is  confirmed  by  the 
prep,  of  mixed  salts:  triphenyl-p-toly!arsonium  iodide  (  +  H20,  m.p. 
186 — 187°),  thiocyanate  (+H20,  m.p.  147—148°);  diphenyldi- p- 
tolylarsonium  iodide  (  +  1-5H20,  m.p.  194 — 195°);  and  phenyltri- 
p-tolylarsonium  iodide,  m.p.  205 — 206°,  and  thiocyanate,  m.p.  143 — 
144°.  (I)  is  thermally  stable  to  * — -250°.  When  (I)  is  prepared  with 

impure  A1C13,  C,H,  is  evolved  and  AsPh4  salt  is  produced.  A1C13 
and  AsPhjCl  in  CS2  give  the  unstable  additive  product,  trichloro- 
diphenylchloroarsinealuminium  (II),  which,  at  200°,  gives  AsPh4Cl 
and  As.  When  impure  A1C13  is  used,  C4H6  is  produced  and  less 
AsPh,.  AsPh,  is  not  produced  by  heating  PhBr  and  (II).  With 
A1C13  and  AsPhCl2,  tricklorotris(phenyldichloroarsine)aluminium  is 
formed,  a  non-ionic  compound  containing  6-covalent  Al;  on  heat¬ 
ing  AsC13  and  AsPh2Cl  are  formed.  C6H,  and  AsC13  with  A1C13  give 
AsPhCl2,  which  reacts  as  described.  Thus  the  As  ion  can  arise  in 
only  two  ways  :  by  the  interaction  of  (I)  and  PhBr,  and  by  the 
thermal  decomp,  of  [AsClPh2->AlCI3].  The  following  are  also 
described  :  tri-o-tolylarsine  hydroxyoxybromide,  m.p.  148 — 152°,  oxy- 
dibromide,  m.p.  232°,  oxydipicrate,  m.p.  169 — 171°,  and  hydroxy- 
oxyiodide ;  tetra-p-tolylarsonium  iodide,  m.p.  253 — 255°,  and  thio¬ 
cyanate  (  + HjO),  m.p.  207 — 209°;  tetra-m-tolylarsonium  iodide,  m.p. 
155 — 156°;  tetra-p-tolylphosphonium  iodide ,  m.p.  260 — 264°,  and 
the  ni-compound,  m.p.  175 — 176°;  and  tetra pheny  Iphosp honium  thio¬ 
cyanate.  p,  r.  g 

IX.— PROTEINS. 


. 

.HO  x 

v  V 
r.~ s 
M 
-S-+L 
(ft  s' 
v 

yd' 


■[[« 


Cinchona  alkaloidal  salts  of  sulphanilamide. — See  B.,  1943,  III,  21. 

Ergot  alkaloids.  XIX.  Transformation  of  dl-  and  ^-lysergic  acid 
into  6  :  8-dimethylergolines.  R.  G.  Gould,  jun  ,  L.  C.  Craig,  and 
W.  A.  Jacobs  ( J .  Biol.  Chem.,  1942,  145,  487^94;  cf.  A.,  1939, 
II,  525). — dl- Lysergic  acid,  m.p.  251°  (decomp.),  and  Xa-BuOH 
give  dl-dihydrolysergic  acid,  m.p.  290 — 300°;  sublimation  at  350°/ 
25  mm.  then  yields  the  unsaturated  dl -lactam,  CleH1#ON2,  m.p. 
313—316°  (cf.  A„  1938,  II,  384),  hydrogenated  (Pt02-AcOH  at 
room  temp.)  to  the  saturated  dl -lactam,  C16HlgON2,  m.p.  332 — 336° 
and  310 — 315°  (possibly  racemic  modifications);  the  two  forms  are 
combined  and  reduced  by  Na-BuOH  possibly  to  (mainly)  7-hydroxy- 
6  :  8-dimethylergoline,  and  sublimation  of  the  product  at  200°/0-2 
mm.  affords  dl-dehydro-6  :  8-dimethylergoline,  m.p.  182 — 186°,  hydro¬ 
genated  (Pt02-AcOH)  to  dl-6  :  %-dimethylergoline,  m.p.  227 — 229° 
(twocryst.  forms),  identical  with  the  synthetic  product.  The  struc¬ 
ture  of  lysergic  acid  is  thus  confirmed.  Optically  active  a-dihydro- 
lysergic  acid  is  similarly  converted  into  the  unsaturated  lactam, 
and  thence  (H2;  Pt02-EtOH)  into  the  saturated  lactam,  m.p.  332 — 
336°  [some  stereoisomeride  (I),  m.p.  300 — 308°,  is  also  isolated], 
a  dehydro-6  :  8-dimethylergoline,  m.p.  155 — 157°,  and  6  :  8-di¬ 
methylergoline,  m.p.  246 — 248°  (apparent  change  of  cryst.  form  at 
170°),  [a]g  -49°  in  CHC13.  (I)  similarly  affords  a  little  6:  8-di¬ 
methylergoline,  m.p.  234 — 238°.  The  unsaturated  lactam, 
Ci.Hj.ON,  obtained  from  y-dihydrolysergic  acid  at  350°/25  mm. 
has  m.p.  239—240°,  [a]g>  -197°  in  CSH5N.  A.  T.  P. 


VIII.— 0RGAN0-METALLIC  COMPOUNDS. 

•  New  heterocyclic  systems.  F.  G.  Mann,  F.  G.  Holliman,  and 
D.  R.  Lyon  ( Nature ,  1942,  150,  603). — o-Br-[CH2]2'C,H4-CH2Br  con¬ 
denses  readily  with  alkyl-  or  aryl-dichloroarsines  in  presence  of 
metals  to  give  stable  2-alkyl(aryl)-l  :  2  :  3  :  4-tetrahydroisoarsinol- 
ines.  Less  good  yields  of  2-aryldihydrotsoarsindoles  are  obtainable 
by  the  use  of  o-xylylene  dibromide.  A.  A.  E. 

Vital  stains. — See  A.,  1943,  II,  31. 

Electrolysis  of  Grignard  reagents.  Short-lived  free  radicals  in 
pfhvl  ether.  R  Pearson  and  W.  V.  Evans  (Trans.  Electrochem. 
"Soc  1912.  82,  Preprint  23,  257 — 264). — Hydrocarbons  have  been 
prepared  by  electrolysing  ethereal  Grignard  reagents  and  the  ten- 


Analysis  and  minimum  mol.  wt.  of  /3-lactoglobulin.  E.  Brand 
and  B.  Kassell  (/.  Biol.  Chem.,  1942,  145,  365 — 378). — The  min. 
mol.  wt.  of  0-lactoglobulin  (I)  (42,000)  obtained  from  the  distribu¬ 
tion  of  the  S-containing  NH2-acids  and  from  the  arginine  content 
agrees  with  the  mol.  wt.  in  solution  (41,600).  (I)  contains  364(  +  3) 

NH2-acid  residues  +  1  to  6  terminal  NH2-acids.  1  mol.  contains 
the  following  residues  :  cysteine  4,  half-cystine  8  (i.e.,  4  S-S  link¬ 
ings),  methionine  9,  tryptophan  4,  tyrosine  9,  arginine  7,  threonine 
21,  serine  ~15,  amide  groups  22,  histidine  4 — 6,  and  lysine  31 — 36. 
The  side-chains  of  (I)  contain  >45  OH  and  it  is  suggested  that 
these  contribute  to  the  cohesion  of  the  mol.  by  H  bridges  through 
H20  mols.  J.  E.  P. 

A°-Ray  diffraction  studies  of  iodinated  amino-acids  and  proteins. — 

See  A.,  1943,  I,  8. 

Phosphopeptones  of  caseinogen  (lactotyrins). — See  A.,  1942,  III, 

902. 

Ultracentrifugal  isolation  from  lung  tissue  of  a  macromolecular 
protein  component  with  thromboplastic  properties. — See  A.,  1943, 
III,  84. 


X.— MISCELLANEOUS  UNCLASSIFIABLE 
SUBSTANCES. 

Purification  and  chemistry  of  penicillin.  J.  R.  Catch,  A.  H.  Cook, 
and  I.  M.  Heilbron  (Nature,  1942,  150,  633 — 634). — By  chromato¬ 
graphy  from  an  org.  solvent  on  a  column  consisting  of  a  HzO- 
retentive  support  associated  with  an  inorg.  base,  penicillin  (I)  is 
recovered  quantitatively  and  manifold  concn.  is  easily  accom¬ 
plished.  The  yellow  Sr  salt,  C21H31011NSr,  has  no  measurable 
optical  activity.  Dil.  acid,  alkali,  or  moist  org.  bases  afford  by 
fission  a  H20-sol.  acid,  an  insol.  pigment  (C16H20O6  or  possibly 
CieH1905,H20),  MeCHO,  and  a  little  aj8-unsaturated  aldehyde, 
C7Hj20)  but  no  C02.  Reduction  of  (I)  with  Al-Hg  affords  as 
hydrolysis  product  an  insol.  compound,  C19H20O6.  Ozonolysis  of 
the  pigment  affords  MeCHO,  whilst  degradation  with  alkaline  per¬ 
manganate  affords  <3  mols.  of  H2C204.  A.  A.  E. 

Beech  bark  (Fagus  silmtica). — See  A.,  1943,  II,  39. 
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XI.— ANALYSIS. 

Standardisation  of  chromatographic  analysis.  A.  L.  LeRosen  (/. 
Amer.  Chem.  Soc.,  1942,  64,  1905 — 1907). — Chromatography  may 
be  put  on  a  quant,  basis  by  use  of  the  terms,  5  =  length  of  absor¬ 
bent  column  containing  a  unit  vol.  of  solvent /length  of  empty  tube 
required  to  contain  the  same  vol.  of  solvent,  Vo  =  the  const,  rate 
of  flow  of  the  solution  (the  initial  rate  is  abnormally  fast),  and  R  = 
rate  of  movement  of  an  adsorbate  zone  relative  to  that  of  the 
developing  solvent.  This  is  illustrated  for  various  carotenoids  on 
Ca(OH)2  developed  by  CSH6  and  is  used  successfully  to  predict 
the  behaviour  of  some  mixtures.  R.  S.  C. 

Determination  of  ammonia  by  a  diffusion  method. — See  A.,  1943, 

l,  41. 

Kjeldahl  distillation  without  absorbing  acid. — See  A.,  1943,  I,  41. 

Sulphur  in  organic  compounds  containing  nitrogen  and  halogen. 
Acidimetric  micro-determination.  E.  L.  Brewster  and  W.  Riemann 
( Ind .  Eng.  Chem.  [Anal.],  1942,  14,  820— 821). — The  H2S04  result¬ 
ing  from  the  combustion  in  02  is  evaporated  in  a  stream  of  purified 
air,  HN03  and  HC1  being  removed  by  evaporation.  Apparatus  and 
procedure  are  detailed.  J  D.  R. 

Qualitative  and  quantitative  analysis  of  hydrocarbon  mixtures  by 
means  of  their  Raman  spectra.  D.  H.  Rank,  R.  W.  Scott,  and  M.  R. 
Fenske  {Ind.  Eng.  Chem.  [Anal.],  1942,  14,  816 — 819). — A  linear 
relation  between  the  relative  intensity  of  the  Raman  lines  compared 
with  an  internal  standard  and  the  vol.  concn.  is  shown  for  six 
binary  mixtures  of  hydrocarbons,  one  of  which  is  an  azeotropic 
mixture  of  min.  b.p.  This  linear  relationship  is  general  for  mixtures 
of  nearly  all  hydrocarbons  within  the  limits  set  for  the  determin¬ 
ation  of  intensities  of  Raman  lines  by  means  of  photographic  plates. 
Scattering  coeffs.  are  described  and  vals.  for  this  const,  are  given 
for  a  series  of  hydrocarbons.  Qual.  and  quant,  analysis  of  hydro¬ 
carbon  mixtures  by  means  of  Raman  spectra  could  be  substituted 
for  infra-red  analysis  in  cases  where  components  of  the  mixtures 
contain  appreciable  %  of  the  constituents  to  be  determined. 

J.  D.  R. 

Identification  of  alcohols  and  alkyl  hydrogen  sulphates  with  S- 
benzylthiuronium  chloride.  R  K.  Bair  and  C.  M.  Suter  (J.  Amer. 
Chem.  Soc.,  1942,  64,  1978). — Alcohols  are  converted  by  C1S03H- 
dioxan  and  then  S-benzylthiuronium  chloride  in  HaO  or  aq.  EtOH 
into  Pra,  m.p.  111-5— 112-5°,  PrP,  m.p.  142—143°,  BiP,  m.p.  100 — 
101°,  CHMeEt,  m.p.  117 — 119°,  Bit?,  m.p.  136 — 137°,  n -amyl,  m.p. 
86 — 86°,  n-hexyl,  m.p.  85 — 86°,  n -heptyl,  m.p.  77 — 79°,  n -octyl,  m.p. 
42 — 70°,  n -decyl,  m.p.  73 — 75°,  n -dodecyl,  m.p.  74 — 76°,  myristyl, 

m. p.  87 — 88°,  cyclo hexyl,  m.p.  163 — 164°,  bornyl,  m.p.  174—175°, 

and  menthyl,  m.p.  149 — 150°,  S-benzylthiuronium  sulphate  and 
ethylene  di-S-benzylthiuroniwn  disulphate,  m.p.  180 — 181°.  NaAlkSO, 
are  similarly  identified.  MeOH  and  EtOH  do  not  give  cryst.  salts. 
S-^>-Chlorobenzylthiuronium  chloride  gives  waxy  salts.  M.p.  are 
corr.  R.  S.  C. 

Effect  of  formaldehyde  on  the  volatilisations  of  ammonia,  mono-, 
di-,  and  tri-methylamine.  G.  J.  Benoit,  jun.,  and  E.  R.  Norris 
(Ind.  Eng.  Chem.  [Anal.],  1942,  14,  823 — 825). — CHaO  renders  NH3 
almost  completely  non-volatile  at  room  temp.,  but  has  no  effect 
on  the  recovery  of  NMe3.  It  does  not  completely  prevent  the 
volatilisation  of  NH2Me  and  NHMe2.  When  NHMe2  and  NH,Me 
are  distilled  in  presence  of  CHaO  anomalies  are  observed  which  in 
the  case  of  NHMe2  are  probably  due  to  MeOH  present  in  the  aq. 
ch2o.  J.  D.  R. 

Micro-determination  of  urea-nitrogen.  J.  C.  Bock  [with  F.  A. 
Kordecki]  (/.  Biol.  Chem.,  1941,  140,  519 — 523). — A  very  simple 
but  accurate  micro-method  is  described.  0-5  c.c.  of  blood  is  treated 
with  urease  in  presence  of  Na2C03,  and  the  liberated  NH3  is  absorbed 
in  0-In-HCI  and  determined  by  ncsslerisation .  The  method  is 
applicable  to  determination  of  urea-N  in  urine  provided  that  NH3-N 
is  determined  by  the  same  method.  J.  N.  A. 

Derivatives  in  the  indane  group  as  reagents  for  amines.  IV. 
Methylbindone-  G.  Wanag  (Z.  anal.  Chem.,  1942,  123,  292 — 305). — 
In  glacial  AcOH  a  green  coloration  is  given  by  aromatic  primary 
mono-,  di-  (not  o-),  tri-,  and  tetra-amines  (>-2  NH,  in  one  ring). 
•N02  and  *S03H,  but  not  -Hal,  -OH,  ICO,  or  ’C02H,  interfere.  The 
reaction  is  also  given  by  NHPhR  (R  4=  Me,  Et),  o-C,H,Me-NHR, 
NPhR2  (not  CjHjMe-NRj),  C10H,-NHR,  C10H7-NMe2,  sec.,  purely 
aromatic  amines  with  Ph,  C9H4Me,  and  a-C10H7  radicals,  NPh2Et, 
and  NPh2-CH2Ph.  A.  A.  E. 

Photometric  determination  of  arginine.  E.  Brand  and  B.  Kassell 
(J.  Biol.  Chem.,  1942,  145,  359 — 364). — The  intensity  of  the  colour 
developed  by  arginine  (I)  in  the  Sakaguchi  reaction  (Weber,  A., 
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1930,  755)  decreases  linearly  with  increasing  amounts  of 
the  inhibition  of  colour  development  by  NHa  and  by  r 
likewise  follows  a  linear  course.  Extrapolation  to  zero  concn. 
yields  the  same  colour  value  per  unit  wt.  of  (I)-  lne  U) 
content  of  a  protein  is  determined  by  estimating  the  apparent  (I) 
contents  of  different  amounts  of  a  hydrolysate  and  then  extra¬ 
polating  to  zero  protein  concn.  The  (I)  cohtent  of  cryst.  proteins 
is  :  swine  pepsin  (0-96%,  2  residues  per  mol.),  trypsinogen  (T61%), 
chymotrypsinogen  (2-83%,  6  residues  per  mol.),  /5-lactoglobulin 
(2-87%,  7  residues  per  mol.),  trypsin  (3-27%),  ribonuclease  (5-16%), 
horse  serum-albumin  A  (5-49%,  22  residues  per  mol.),  horse  serum- 
albumin  B  (5-52%,  22  residues  per  mol.),  human  serum-albumin 
(6-30%,  25  residues  per  mol  ).  J.  E.  P. 


Determination  of  both  cystine  and  cysteine  in  mixtures.  M.  X. 

Sullivan,  W.  C.  Hess,  and  H.  W.  Howard  (J.  Biol.  Chem.,  1942,  145, 
621 — 624). — Cystine  (I)  and  cysteine  (II)  when  determined  by  the 
CN'-(I)  method  are  equiv.,  mol.,  for  mol.,  in  chromogenic  val., 
deviations  being  due  to  impurity  in  (II),  irregular  H20  content, 
or  to  oxidation.  When  determined  by  the  amalgam-cyanide  pro¬ 
cedure,  (I)  and  (II)  are  equiv.  in  chromogenic  val.  mg.  for  mg., 
since  1  mol.  of  (I)  gives  2  mols.  of  (II).  (I)  and  (II)  can  be  deter¬ 
mined,  either  singly  or  in  mixtures.  A.  T.  P. 


Colorimetric  micro-method  for  determination  of  cystine  and 
cysteine.  B.  Vassel  (J.  Biol.  Chem.,  1941,  140,  323 — 336). — The 
method  is  based  on  formation  of  a  blue  colour  by  heating  cystine 
(I)  or  cysteine  (II)  or  both  in  acid  solution  with  /.-Ml2-Cs]  l4*NMe3 
in  presence  of  FeNH4(S04)2,  and  determination  of  the  %  absorption 
at  580  m^.  by  a  spectrophotometer.  The  method  is  applicable  to 
0-01 — 0-20  mg.  of  (I)  or  (II)  per  c.c.  of  solution  (error  ±3%).  The 
formation  of  the  blue  colour  depends  on  a  SH  and  a  primary  NH, 
which  are  separated  by  two  CH2.  Reduced  glutathione  and  homo¬ 
cystine  do  not  give  the  blue  colour  but  they  interfere  with  deter¬ 
mination  of  (I)  by  causing  reduction  of  the  blue  to  a  leuco-com- 
pound.  Ascorbic  acid  and  tyrosine  have  no  effect  on  the  determin 
ation,  but  when  the  former  is  added  after  formation  of  the  blue 
colour,  it  causes  reduction  to  the  leuco-compound.  J.  N.  A. 


Colour  reactions  of  phenols.  A.  Steigmann  (J.S.C.I.,  1942,  61, 
180). — Monohydric  phenols  and  resorcinol  give  blue  or  bluish-green 
colorations  with  Na  /J-naphthaquinonesulphonate  in  presence  of 
NHS  in  aq.  solution.  ^-Substituted  phenols  give  a  very  weak 
reaction  or  none.  Blue  and  violet  colours  are  also  given  by  certain 
phenols  when  oxidised  together  with  £-NH2-CsH,-NHPh  or  other 
t-phenylcnediamines,  preferably  by  chloramine-2';  here  again  o- 
and  m-phenols  give  the  strongest  reactions.  The  characteristic 
yellow  Ag  and  red-brown  Cu  salt  of  C6Cl6-OH  are  described. 

Determination  of  purines.  G.  H.  Hitchings  and  C.  H.  Fiske  (J. 
Biol.  Chem.,  1941,  140,  491—499;  cf.  A.,  1941,  II,  276).— The 
protein-free  tissue  filtrate  containing  3 — 4  mg.  of  purine-N  is  diluted 
to  ~30  c.c.  in  a  50  c.c.  conical-tip  centrifuge  tube  and  neutralised 
to  phenolphthalein.  After  heating  to  100°  the  purine  bases  are 
pptd.  by  addition  of  0'8  c.c.  of  saturated  aq.  NaHS03  and  1  c.c.  of 
10%  aq.  CuSOj.  The  ppt.  is  centrifuged  after  3  min.,  and  washed 
twice  with  10-c.c.  portions  of  hot  H20.  The  ppt.  is  suspended  in 
3  c.c.  of  3N-HC1  and  boiled  cautiously.  After  addition  of  15  c.c. 
of  H20  the  mixture  is  heated  on  the  steam-bath  while  H2S  is  passed 
in  for  ~3  min.  The  mixture  is  then  cooled,  diluted  to  25  c.c., 
filtered,  and  N  determined  in  an  aliquot  by  the  micro-Kjeldahl 
method.  J.  N.  A. 


Determination  of  sodium  phenylethylbarbiturate.  E.  A.  Kocsis 
and  E.  Kovdcs  (Z.  anal.  Chem.,  1942,  124,  40 — 42). — The  aq.  Na 
phenylethylbarbiturate  (I)  is  pptd.  by  an  excess  of  0-lN-AgNOs. 
The  ppt.  is  collected  on  a  No.  1  G4  Jena  crucible  (not  paper),  and 
the  excess  of  Ag"  in  the  filtrate  determined  by  Volhard's  method 
using  O  In-KCNS.  Ag"  can  be  determined  by  adding  excess  of  (I), 
followed  by  excess  of  0TN-AgNOs,  and  then  titration  of  excess  Ag" 
with  0-In-KCNS.  L.  S.  T. 


Capillary  analysis  of  some  important  opium  alkaloids  in  filtered 
ultra-violet  light.  E.  A.  Kocsis  and  Z.  Holl6  (Z.  anal.  Chem.,  1942, 
124,  35 — 40). — The  colours  given  by  1%  aq.  solutions  of  morphine, 
codeine,  thebaine,  papaverine,  narcotine,  and  narceine  on  Schleicher 
&  Schiill  No.  602  filter-paper  in  daylight  and  in  ultra-violet  light 
are  tabulated  and  discussed.  L.  S.  T. 

Relation  of  alkaloidal  to  inorganic  chemistry. — See  A.,  1943,  I,  42. 

Determination  of  arsenic  in  organic  arsenical  compounds.  F.  B. 

Rodman  and  H.  N.  Wright  {J.  Amer.  Pharm.  Assoc.,  1942,  31, 
200 — 202). — The  Lehmann  volumetric  method  (U.S.P.  X)  gives 
significantly  lower  results  than  the  Treadwell-Hall  gravimetric 
method.  J.  E.  P. 
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I. — ALIPHATIC. 

Reaction  of  hydrogen  atoms  with  isobutane.  W.  H.  White,  C.  A. 
Winkler,  and  B.  J.  Kenalty  ( Canad .  J.  Res.,  1942,  20,  B,  255 — 204). — - 
The  reaction  of  H  atoms  with  tso-C4H10  has  been  investigated  by 
the  Wood-Bonhoeffer  discharge  tube  method  at  50 — 250°;  the 
activation  energy  of  the  reaction  is  10-5±l-5  kg.-cal.  The  nature 
of  the  products  at  a  given  temp,  depends  on  the  concn.  of  H  atoms 
present.  With  low  at.  concn.  (5 — 9%)  CH4  is  essentially  the  only 
product  at  <170°.  At  250°  the  yield  of  C2H3  is  ~  half  that  of 
CH4.  With  higher  at.  concn.  (14 — 24%)  C2H8  is  formed  in  appre¬ 
ciable  quantities  at  140 — 170°  and  exceeds  the  CH4  content  at 
250°.  Small  amounts  of  C3H8  are  formed  at  the  higher  temp.  The 
results  at  low  temp,  appear  to  be  explained  satisfactorily  by  assum¬ 
ing  a  primary  dehydrogenation  reaction,  tso-C4H10  +  H  C4H3  + 
H2,  followed  by  a  series  of  "  atomic  cracking  ”  reactions.  To 
account  for  the  behaviour  at  higher  temp.,  additional  secondary 
reactions,  involving  decomp,  of  radicals  and  their  reaction  with 
mol.  H2,  are  assumed.  H.  W. 

Reactions  of  alkyl  halides  with  hydrogen  halides. — See  A.,  1943,  I, 
65. 

Hydrogenation  of  disubstituted  acetylenes.  K.  W.  Greenlee  and 
W.  C.  Fernelius  (J.  Amer.  Chem.  Soc.,  1942,  64,  2505). — trans- 
Hydrogenation  of  acetylenes  (Campbell  et  al.,  A.,  1941,  II,  81)  is 
explained  by  the  mechanism  :  Na-<c — !'Na+  +  e~  ;  CR;CR  +  e~  -> 

c~r:cr-  ->•  ( -f-  e~)  (:c-R)„;  (:c-r)2  +  2nh3^(:chr)2  +  2nh2-. 

R.  S.  C. 

Addition  of  hydrogen  fluoride  to  the  triple  linking.  A.  V.  Grosse 
and  C.  B.  Linn  (/.  Amer.  Chem.  Soc.,  1942,  64,  2289 — 2292). — HF 
and  CjHj  do  not  react  at  —70°  to  300°/l  atm.  but  at  room  temp,/ 
13  atm.  give  a  35  :  65  mixture  of  CH21CHF  and  CHMeF2  with  much 
polymeride.  Other  acetylenes  react  similarly  with  HF  (excess)  at 
—  70°  to  — 55°/l  atm.  Thus  CH-CMe  gives  CMe2F2  (61%),  m,p. 
— 104-8°,  b.p.  —0-1°,  and  some  polymeric  product,  C8H13F.  CH-CEt 
or  (CMe-)2  gives  CMeEtF2,  m.p.  —116-9°,  b.p.  30-4— 30-6°/747  mm. 
CHjCPr“  gives  CMePr“F2.  b.p.  58-2— 58-8°/749  mm.  CHjCBu11  and 
(CEtj)2  give  /?/?-,  b.p.  86-0 — 86-2°/750  mm.,  and  yy-difluoro-n-hexane 
(76%),  b.p.  86°/742  mm.,  respectively,  CH;C-C5Hu-«  gives  fifi-di- 
fluoro-n-heptane ,  b.p.  111-7 — lll-9°/749  mm.  R.  S.  C. 

Constitution  of  pirylene. — See  A.,  1943,  I,  54. 

Structure  of  co-polymerides  of  vinyl  chloride  and  vinyl  acetate. 

C.  S.  Marvel,  G.  D.  Jones,  T.  W.  Mastin,  and  G.  L.  Schertz  (/.  Amer. 
Chem.  Soc.,  1942,  64,  2356— 2362),— CH2:CHCI  (I)  and  CH2:CH-OAc 
co-polymerise  to  mixed  chains,  but  those  formed  initially  prefer¬ 
entially  remove  the  (I).  Thus,  after  complete  polymerisation,  the 
product  is  heterogeneous.  Hydrolysis  of  the  polymeride  by  HC1— 
H20-EtOH  gives  a  chlorohydrin,  unaffected  by  HI04,  indicating 
head-to-tail  union.  This  union  is  less  clearly  shown  by  dehalogen- 
ation,  which  is  quantitatively  rather  erratic  and  may  give  cyclo- 
propane  units  since  the  products  decolorise  Br-CCl4  but  not 
KMn04— COMe2.  R.  S.  C. 

Polyene  series.  VI.  Preparation  of  ethinylcarbinols  from  a/3- 
unsaturated  aldehydes.  E.  R.  H.  Jones  and  J.  T.  McCrombie  (J.C.S., 
1942,  733 — 735). — C2H2  is  passed  into  liquid  NH3  and  Na  added 
gradually;  addition  of  PhCHO-Et.O,  with  continuous  introduction 
of  C,H„  (3  hr,),  gives  (cf.  Campbell  et  al.,  A.,  1939,  II,  46) 
CH;C‘CHPhOH,  m.p,  22°,  b.p.  115— 116°/16  mm.  (82-5%  yield) 
[phenyl-,  m.p.  81 — 82°,  p -nitrophenyl-,  m.p.  132°,  and  /?- naphthyl- 
urethane,  m.p.  120°;  H  phthalate,  m.p.  98 — 99°;  acetate  (Ac20  at 
100 — 115°),  b.p.  124°/18  mm.].  CHMelCH-CHO  similarly  affords 
CHjC’CH (OH) -CHICHMe  (50—65%),  b.p,  154—156°,  75°/24  mm. 
(Hg  compound,  m.p.  >360°;  phenyl-,  m.p.  65°,  and  /?- naphthyl- 
urethane ,  m.p.  89°;  acetate,  b.p.  110 — 112°/100  mm.),  hydrogenated 
(Pd-C  in  MeOH)  to  CHEtPr-OH  (phenylur ethane,  m.p.  49 — 50°), 
oxidised  to  COEtPr  (2  :  4-dinitrophenylhydrazone,  new  m.p.  134 — 
135°).  CH.:CH-CHO  gives  CH;C-CH(OH)-CH:CH2  (36%),  b.p. 
83-5 — 84-5°/ 150  mm.  (phenyl-,  m.p.  37°,  and  a-naphthyl-ur ethane, 
m.p.  127-5  -128-5° ;  acetate,  b.p.  87 — 88°/100  mm.),  reduced  by 
H.-PtOa-  It;' to  CHEt3-OH  [a-naphthylurethane,  m.p.  90 — 91° 
(lit  71  7-  )].  CMe2.CH-CHO  yields  isobutenylacetylenylcarbinol 

(50%).  b.p.  110— 1137100  mm.  (phenyl-,  m.p.  58—59°,  and  8- 
„„tyMhvl-urethane,  m.p.  76°),  reduced  (H2-PtOa-AcOH)  to 


CHEtBuP-OH.  CHPrlCEt-CHO  gives  CHiC-CH(OH)-CEt:CHPr 
(80%),  b.p.  96-5 — 97°/14  mm.  ( a-naphthylurethane ,  m.p.  57 — 58°). 
Tiglic  aldehyde  (CHMelCMe-CHO)  yields  8-methylhex-As-en-Aa-inen- 
y-ol  (75%),  b.p.  96 — 97°/50  mm.  (a-naphthylurethane,  m.p.  105°). 
Furfuraldehyde  or  CHPh.’CH-CHO  gives  2-furyl-  (65%),  b.p.  83 — 
85°/2  mm.,  or  styryl-acetylenylcarbinol  (2%),  m.p.  66 — 67°,  respec¬ 
tively.  Light  absorption  data  are  recorded  and  active  H  (Zere- 
vitinov)  determined  (a  temp,  of  90°  is  needed  before  reaction  with 
acetylenic  H  is  complete).  A.  T.  P. 

Polyene  series.  VII.  Carbinols  from  propargyl  acetal.  I.  M. 

Heilbron,  E.  R.  H.  Jones,  and  H.  P.  Koch  (/.C.SV  1942,  735 — 737  ; 
cf.  preceding  abstract). — CH;C-CH(OEt)2  and  MgEtBr— Et20,  fol¬ 
lowed  by  EtCHO  at  20°,  give  ££-diethoxy-As-hexinen-y-ol  (I)  (40%), 
b.p.  107°/3  mm.,  the  y-Me  derivative  (II),  b.p.  88° /3  mm.,  of  which 
is  similarly  prepared  using  COMeEt.  CH2Ph-COMe  gives  ee-di- 
ethoxy-a-phenyl-/l-methyl-Ay-pentinen-/3-ol  (III).  (I),  (II),  and  (III) 
contain  1  active  H  and  are  characterised  by  treatment  with 
NH2-C02Et  in  dil.  HC1,  thus  affording  the  it  Mtef  Anno -derivatives 
[■ i.e .,  (NH-C02Et)2  replacing  (OEt)2],  m.p.  143°,  111°,  and  130°, 
respectively.  (II),  H2  (1  mol.),  and  Pd-CaC03  in  MeOH  afford 
a  complex  mixture,  from  which  EtOH  and  2-ethoxy-5-methyl-5- 
ethyl-2  :  5-dihydrofuran  (IV),  b.p.  151°,  46°/19  mm.,  and  a  sub¬ 
stance,  C14H2102-0Et,  b.p.  110°/4  mm.,  are  isolated.  (IV)  and 
2:4;  1 -(N02)2CGH3-XH-NH2  in  HCl-EtOH  yield  the  2  :  4 -dinitro- 
phenylhydrazone,  m.p.  194°,  of  y-methylsorbaldehyde,  formed  by 
simultaneous  hydrolysis  and  dehydration;  semicarbazide  acetate 
in  hot  HjO  converts  (IV)  into  the  semicarbazone ,  m.p.  169°  (small 
yield),  of  OH-CMeEt-CHICH-CHO.  Semihydrogenation  of  (III)  also 
gives  a  poor  yield  of  a  dihydrofuran.  A.  T.  P. 

Electrical  properties  of  polymethyl  acrylate,  methacrylate,  and 
a-chloroacrylate,  and  polychlorethyl  methacrylate. — See  A.,  1943,  I, 

51. 

Fats  containing  fatty  acids  with  odd  numbers  of  carbon  atoms. 
H— IV.— See  A.,  1943,  III,  46,  131. 

Antioxidants  and  autoxidation  of  fats.  XIV.  Isolation  of  new 
antioxidants  from  vegetable  fats.  C.  Golumbic  (J.  Amer.  Chem.  Soc., 
1942,  64,  2337—2340;  cf.  B.,  1941,  II,  348).— When  autoxidation 
of  cottonseed,  soya-bean,  or  mixed  hydrogenated  vegetable  fats 
has  proceeded  until  tocopherols  are  all  destroyed,  there  remains  a 
different  type  of  antioxidant.  The  latter  can  be  cone,  by  chromato¬ 
graphy,  best  using  activated  A1203  and  the  Et  esters  (prep,  by 
HCl-EtOH)  in  light  petroleum.  The  absorption  spectra  (max.  at 
560 — 570  mjj..),  inactivation  by  reductive  acetylation  to  stable, 
colourless  oils,  decolorisation  to  readily  oxidisable  products,  ready 
reaction  with  o-C,H4(NH2)2  to  fluorescent  (ultra-violet)  products, 
instability  to  alkali,  red  colour,  and  lack  of  vitamin-E  activity 
resemble  the  properties  of  chroman-5  ;  6-quinones.  These  red 
compounds  are  formed  from  colourless  phenolic  precursors  in  the 
fats.  R.  S.  C. 

Diastereoisomerism  of  the  diA-trihydroxy  stearic  acids.  Geometric 
configurations  of  ricinoleic  and  ricinelaidic  acids.  J .  P.  Kass  and  S.  B. 
Radlove  (J.  Amer.  Chem.  Soc.,  1942,  64,  2253 — 2257). — Structures 
assigned  below  follow  established  rules  (cf.  A.,  1939,  II,  297)  and 
confirm  the  cis-configuration  of  ricinoleic  (I)  and  trans-configuration 
of  ricinelaidic  acid  (II) .  Many  data  in  the  literature  are  corr.  Con¬ 
figurations  +  +  +  etc.  refer  to  Ca,  C„  and  Ce,  respectively.  (I) 
(prep,  from  castor  oil  modified ;  best  by  way  of  Me  esters)  with 
KMn04-K0H-H20  at  0°  gives  ftA-trihydroxystearic  acid,  a-,  m.p. 
109-6—112-4°,  [a]!,3  —2-9°  in  EtOH,  -6-6°  in  AcOH,  and  (3-form, 
m.p.  137-6 — 138-2°,  [a]!,3  —3-9°  in  EtOH,  -11-6°  in  AcOH,  which 

are  the  +H - and - b  acids  or  vice  versa ;  (II)  gives  similarly 

8(A -trihydroxystearic  acid,  y-,  m.p.  86-8 — 87-4°,  [a]^f  +19-1°  in 
EtOH,  +21-8°  in  AcOH,  and  S-form,  m.p.  109-4 — 110-4°,  [Vq 

—  26-6°  in  EtOH,  —38-7°  in  AcOH,  which  are  +  +  -)-  and - — 

acids,  respectively.  Conversely,  H202-Ac0H  converts  (I)  into  the 
y-  and  8 -acids  and  (II)  into  the  a-  and  j3-acids.  R.  S.  C. 

Organic  acids  of  leaves  of  Bryophyltum  calycinum.  Identity  of 
“  crassulacean  malic  acid  ”  with  Aocitric  acid. — See  A.,  1943,  III 

150. 

Reaction  of  ninhydrin  with  ascorbic  acid  and  other  endiol  com¬ 
pounds.  Decarboxylation  of  dehydroascorbic  acid.  E.  S.  West  and 

R.  E.  Rinehart  (/.  Biol.  Chem.,  1943,  146,  105 — 108). _ Ninhydrin 
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A.,  II.— ii,  SUGARS  AND  GLUCOSIDES. 


(I)  (2  mols.)  and  ascorbic  acid  (II)  (1  mol.)  at  room  temp  or  more 
quickly  on  warming,  give  hydrindantin  (III),  CI8HI0Ofl,  also  obtained 
trom  (I)  and  H2S  (cf.  Ruhemann,  J.C.S.,  1911,  99,  792,  1306). 
Reductone  or  dihydroxymaleic  acid  gives  a  similar  ppt.  Oxidation 
°Un)  bY  (I)  apparently  stops  at  the  stage  of  dehydroascorbic  acid 
/t^  '  n°t  give  (HI)  ■  C02  formed  in  the  reaction 

U)  +  (II)  is  probably  due  to  decarboxylation  of  (IV),  possibly 
involving  hydrolysis  of  the  lactone  bridge,  with  formation  of 
i-xylosone.  At  least  part  of  the  metabolism  of  (II)  in  the  body 
may  involve  oxidation  to  (IV),  followed  by  decarboxylation. 

A.  T.  P. 

Photometric  method  for  determining  ascorbic  acid. — See  A.,  1943, 
111,191. 


Photochemical  decomposition  of  methyl  n-butyl  ketone. — See  A.. 
1943,  I,  66. 

Synthesis  of  a-amino-acids  from  substituted  acetoacetic  esters. 

K.  E.  Hamlin,  jun.,  and  W.  H.  Hartung  (/.  Biol.  Chem.,  1942,  145, 
349  359).  The  synthesis  of  a-NH2- acids  by  nitrosating  the 

respective  substituted  acetoacetic  ester  in  85%  H2S04  with  BuO-NO 
at  5°  to  0°,  followed  by  hydrolysis  by  aq.  NaOH  of  the  a-oximino- 
ester  to  the  acid,  and  then  hydrogenation  at  room  temp./lO  atm., 
using  Pd— C  (2  mol.  equiv.  of  HC1  in  EtOH),  is  described;  the 
method  is  general.  The  a-oximino-ester  can  be  similarly  reduced, 
followed  by  hydrolysis  of  the  NH2-acid  ester.  Alanine,  a-amino- 
butyric  acid,  norvaline  (Bz  derivative,  m.p.  153-5°),  nor-  and  iso¬ 
leucine,  aspartic  acid,  glutamic  acid,  phenylalanine,  and  O-methyl- 
tyrosine  (HC1  at  180°  gives  tyrosine)  are  prepared.  The  following 
are  described  :  a-oximino-acids,  R-C(:N-0H)-C02H  [R  =  Me  mp 
182°  (decomp.);  Et,  m.p.  155°  (decomp.);  Pr,  m.p.  145°  (decomp.); 
Bu,  m.p.  137°  (decomp.);  CHMeEt,  m.p.  145°  (decomp.);  CH2Ph, 
m.p.  168°  (decomp.) ;  £-OMe-C6H4-CH2,  m.p.  157°  (decomp.)],  and 
-esters,  R-C(:N-0H)-C02Et  [R  =  Me,  m.p.  96°;  CH2-C02Et,  an  oil; 
[CH2]2-C02Et,  m.p.  82°].  Photomicrographs  of  the  NH2-acids  are 
reproduced.  A.  T.  P. 

Poly-condensation  of  a-amino-acid  esters.  Poly-condensation  of 
(I)  glycine  esters,  (II)  alanine  ethyl  ester.  M.  Frankel  and  E. 
Katchalski  (/.  Amer.  Chem.  Soc.,  1942,  64,  2264 — 2268,  2268—2271). 
— I.  Average  degrees  of  polymerisation  are  denoted  by  numerical 
prefixes.  Passage  of  N2  or  H2  through  NH2CH2-C02Et  (I)  at  room 
temp,  gives  a  20 -polymeride,  decomp.  ~280 — 300°,  quantitatively 
hydrolysed  by  boiling  10%  H2S04  to  glycine;  subsequent  contact 
with  air  gives  a  2 5-polymeride ;  use  of  Oa  gives  a  16-poly meride. 
In  xylene  at  room  temp.  (3  months),  (I)  gives  a  12 -polymeride  or, 
at  the  b.p.  (8  hr.)  and  then  room  temp.  (2  months),  a  13-polymeride. 
In  C„H6  at  room  temp.  (70  days),  (I)  gives  a  1  :  1  mixture  of 
4-polymeride  and  anhydride,  but  at  the  b.p.  (7  hr.)  and  then  room 
temp.  (70  days)  gives  a  17 -polymeride  (quantitatively  hydrolysed 
by  25%  HC1) .  Similar  experiments  with  NH2-CHz-C02Me  (modified 
prep.)  give  18-,  30-,  27-,  and  35 -polymerides.  NH2-CH2-COaBuP 
gives  a  10-poly meride.  Subsequent  heating  at  130°  gives  still  higher 
polymerides,  e.g.,  the  20-  and  16-polymeric  Et  esters  give  up  to  a 
42 -polymeride  and  the  30-polymeric  Me  ester  gives  a  1 10 -polymeride. 
The  polymerides  are  isolated  by  removing  impurities  in  hot  H20 
(picric  acid  and  biuret  tests  on  washings  negative) ;  the  chain- 
length  is  determined  by  the  OMe  content. 

II.  NH2-CHMe-C02Et  at  room  temp./15  mm.  gives  after  5  months 
a  tetrapeptide  (hygroscopic  hydrochloride),  alanine  anhydride,  and  a 
10-polymeric  Et  ester-,  at  40°  it  gives  a  16 -polymeride,  at  80°  a 
14 -polymeride,  converted  at  150°  gradually  into  a  23 -polymeride 
and  quantitatively  hydrolysed  by  HC1.  Unlike  the  glycine  poly¬ 
merides,  these  polymerides  are  sol.  in  HzO  and  are  isolated  as 
residues  after  "  mol."  sublimation  of  other  products.  R.  S.  C. 

Sodium  bismuth  triglycollamate.  R.  A.  Lehman  and  R.  C. 
Sproull  (J.  Amer.  Pharm.  Assoc.,  1942,  31,  190 — 192). — CH2C1-C02H 
is  converted  into  triglycollamic  acid  in  60%  yield ;  this  gives  Bi  H 
triglycollamate,  C6H10O8NBi,  and  a  hydrated  double  salt, 
Ci2H22Oj,N2Na3Bi,  of  Na  Bi  triglycollamate  with  Na2  triglycollamate. 

P.  G.  M. 

Crystal  structure  of  /j-glycylglycine. — See  A.,  1943,  I,  54. 

Raman  spectra  of  betaine. — See  A.,  1943,  I,  50. 

Lysine  and  ornithine.  H.  D.  Dakin  (J.  Biol.  Chem.,  1943,  146, 
237 — 240). — Varying  amounts  (~5 — 10%  of  total  present)  of  lysine 
(I)  and  ornithine  (II)  may  be  pptd.  by  alternate  use  of  excess  of 
15%  aq.  AgN03  and  N-  or  2N-NaOH,  until  a  brown  ppt.  of  AgzO 
appears;  the  ppt.  is  decomposed  by  HC1.  Formation  of  hydantoins 
by  ring-closure  of  the  PhNCO  derivatives  of  (I)  and  (II)  with  HC1 
is  accompanied  by  progressive  racemisation ;  the  latter  is  limited 
by  adding  EtOH,  which  gives  quick  dissolution  and  reaction  (2-5 
min.).  Thus  prepared  are  optically  homogeneous  hydantoin  deriv¬ 
atives  of  d-lysine,  m.p.  200—202°,  [a]|0  -62-5°  in  C5H5N  (from  aq. 
AcOH),  and  d-ornithine,  m.p.  208—209°,  [a]!0  -48-0°  in  C5H5N; 
derivatives  from  inactive  (I)  or  (II)  melt  at'  190—191°  and  191— 
192°,  respectively.  A  partly  racemised  hydantoin  can  be  com- 
pletely  racemised  by  0-5N-NaOH  in  24  hr.  A.  T.  P, 

Preparation  of  asparagine.— See  A.,  1943,  III,  74. 


Action  of  enzymes  on  aa'-iminodicarboxylic  acids.  P.  Karrer  and 
R.  Appenzeller  [with,  in  part,  A.  Kugler]  ( Helv .  Chini.  Acta,  1942,  25, 
1149 — 1154 ;  cf.  A.,  1942,  II,  278).— dl-Leucine  and  dl- 
CHMeBr-C02H  (I)  in  N-NaOH  at  37°  give  r-aa'-iminopropionic- 
hexoic  acid,  m.p.  239°.  Z-Leucine  (II)  and  Z-CHMeBr-C02H  afford 
(- \-)-aa'-iminopropionichexoic  acid,  m.p.  214°,  [a]^  +16°,  whilst 

aa-iminopropionic-l-hexoic  acid,  m.p.  233°  (decomp.),  [a]n  +0°  in 
H20,  is  derived  from  (II)  and  d-CHMeBr-C02H.  dl-aa'-Imino- 
aceticpropionic  acid,  m.p.  217°  (decomp.),  is  derived  from  (I)  and 
glycine.  These  acids  are  not  affected  by  cZ-amino-acid  oxidase  (III) 
or  by  the  Z-amino-acid  oxidase  and  other  enzymes  present  in  fresh 
liver  and  kidney  tissue.  The  observed  oxidative  deamination  of 
rfZ-methylalanine  by  (III)  is  confirmed  (cf.  Keilin  et  al..  A.,  1936, 
241)  but  this  behaviour  is  not  general  for  sec.  amines  since  it  is  not 
shown  by  AZ-butyl-dZ-alafline.  H.  W. 

Behaviour  of  polyamides  on  heating.  R.  Brill  (J.  pr.  Chem.,  1942, 
[ii],  161,  49 — 64). — AT-Ray  diagrams  of  threads  of  the  condensate 
(I)  of  adipic  acid  and  (CH2)6N4,  and  of  e-aminohexoic  acid  (II),  were 
obtained  at  various  temp.  In  the  case  of  (I)  the  symmetry  increases 
with  rise  of  temp.,  the  monoclinic  lattice  becoming  hexagonal. 
The  transformation  temp,  is  ~161°,  but  there  is  considerable 
hysteresis.  In  the  presence  of  HaO  vapour,  however,  the  hysteresis 
is  much  diminished  and  the  transformation  occurs  at  140°.  The 
results  for  (II)  show  minor  differences  from  those  for  (I).  In 
agreement  with  Fuller  et  al.  (A.,  1941,  I,  103),  it  is  found  that  at 
high  temp,  segments  of  the  polyamide  mol.  execute  rotational 
vibrations.  In  the  case  of  (I)  the  orientation  achieved  mechanically 
at  the  beginning  of  the  work  is  decreased  as  the  temp,  rises,  whilst 
for  (II)  the  orientation  is  increased  with  rise  of  temp.  A.  J.  M. 

II.— SUGARS  AND  GLUCOSIDES. 

Reactions  relating  to  carbohydrates  and  polysaccharides.  LXVn. 
Synthesis  of  methylated  glucose  derivatives.  T.  H.  Evans,  I.  Levi, 
W.  L.  Hawkins,  and  H.  Hibbert  ( Canad .  J .  Res.,  1942,  20.  B.  175 — 
184). — a-Methylglucoside  (from  glucose,  MeOH,  and  HC1)  with 
PhCHO  (anhyd.  ZnCl2)  yields  4  :  6-benzylidene-a-methylglucoside, 
new  m.p.  163 — 164°,  methylated  (Me2S04-Na0H  in  N2)  and  hydro¬ 
lysed  (0-275n-H2SO4  in  N2)  to  2  :  3-dimethyl-a-methylglucoside, 
m.p.  81-5 — 83°.  2  :  3  Dimethylgluconophenylhydrazide,  from  the 

gluconic  acid  and  NHPh’NH2  in  boiling  Et20,  has  m.p.  166-5 — 
167°.  2  :  3-Dimethyl-j9-methylglucoside  is  prepared  either  from 

y8-methylglucoside  via  the  4  :  6-CHPlj!  derivative,  or  from  2  :  3-di- 
methylglucose  via  the  Bz3  compound.  2:3:  4-Trimethyl-/-glucosan 
on  methylation  and  hydrolysis  (as  above)  yields  2:3:  4-trimethyl- 
glucose,  which  with  MeOH-HCl  gives  2:3:  4-trimethyl-a  and  -/?- 
methylglucosides,  the  former  methylated  (as  above)  to  2  :  3  :  4  :  6- 
tetramethyl-a-methylglucoside,  hydrolysed  (5%  H2S04)  to 

2:3:4:  6-tetramethylglucose.  A.  Li. 

Rates  of  reaction  of  diijypropylidene-glucose,  -galactose,  and 
-sorbose  with  p-toluenesulphonyl  chloride  in  pyridine  solution.  R.  C. 

Hockett  and  M.  L.  Downing  (/.  Amer.  Chem.  Soc.,  1942,  64,  2463 — 
2464). — Reaction  of  ^>-C6H4Me'S02Cl  (I)  (8  mols.)  with  1  :  2-5  :  6- 
diisopropylidene-D-glucose,  2  :  3-4  :  6 -di+opropylidene-L -sorbose,  or 
1  :  2-3  :  4-diisopropylidene-D-galactose  (1  mol.)  in  C5H5N  at  23° 
is  found  polarimetrically  to  be  pscudounimol.  and  have  half-change 
times  in  the  ratio  74-2  :  2-1  :  1.  The  selectivity  of  (I)  for  primary 
or  sec.  OH  thus  closely  resembles  that  of  CPh3Cl  (cf.  A.,  1942, 
II,  6).  R.  S.  C. 

Agar-agar.  in.  Isolation  of  hepta-acetyl-rf/-galactose  from 
3  :  6-anhydro-/S-methyl-cf-galactoside.  T.  L.  Cottrell  and  E.  G.  V. 
Percival.  IV.  E.  G.  V.  Percival  and  T.  G.  H.  Thomson  ( J.C.S. , 
1942,  749—750,  750— 755).— III.  3  :  6-Anhydro-(8-methyl-d-galact- 
oside  with  Ac20-H2S04  at  37°  yields  rfZ-galactose  hepta-acetate, 
similarly  obtained  (Pirie,  A.,  1936,  593)  from  agar,  which  probably 
therefore  contains  3  :  6-anhydro-Z-galactose  units. 

IV.  Washed,  methylated  agar  with  AcBr  in  CHC13  yields  M«s 
methyl-d-galactonate  (I),  m.p.  46°,  [ajy  +20°  in  HzO,  and  a  mixture 
of  methylated  disaccharide  esters  hydrolysed  (5%  H2S04)  to  2  :  5- 
dimethyl-3  :  6-anhydro-l-galactonic  acid,  m.p.  160°,  [aji,'1  —65°  in 
H20  (the  amide,  m.p.  171°,  gives  a  negative  Weerman  reaction), 
tetramethyl-d-galactopyranose  (isolated  as  anilide),  and  2  :  4  :  5  :  6- 
tetramethyl-d-galactonic  acid  (syrup),  [aJi?  —3°  in  H20,  the  Me 
ester,  b.p.  110 — 135°/0-07  mm.,  [a]Jf  +11°  in  HzO,  of  which  with 
MeOH-NH3  yields  an  amide  (syrup)  giving  a  negative  Weerman 
reaction,  and  with  Mel  and  AgaO  gives  (I).  Hydrolysis  (MeOH- 
HC1)  of  methylated  agar  gives  no  tetramethyl-d  galactopyranose 
(cf.  A.,  1937,  II,  445),  but  the  production  of  dimethylmethyl- 
galactosides  is  confirmed,  and  a  small  amount  of  substance  is  formed 
which  when  methylated,  hydrolysed,  and  treated  with  NH2Ph 
yields  tetramethyl-l-galactoseanilide,  m.p.  197°,  [a];J  +70°  in  COMe2. 
Hydrolysis  (HzO  at  130°  under  pressure)  of  agar  yields  a  gel,  "  S," 
and  a  H20-sol.  fraction,  "  A."  These  have  been  acetylated,  methyl¬ 
ated,  and  hydrolysed,  and  the  relative  mol.  wts.  of  the  products 
determined  (17  and  I  val.),  but  the  results  do  not  explain  the  differ¬ 
ences  in  properties  of  ”  8  ”  and  A.  A.  Li. 
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Action  of  diazomethane  on  acyclic  sugar  derivatives.  III.  Syn- 
tnesia  of  ketoses  and  of  their  open-chain  (keto)  acetates.  M.  L. 

Wollrom,  S.  W.  Waisbrot,  and  R.  L.  Brown  (/.  Amer.  Chem.  Soc., 
1942,  64,  2329—2331  ■  cf.  A.,  1942,  II,  395). — 1-Diazo-l-deoxyA^fo- 
d-fructose  tetra-acetate  in  boiling  AcOH  gives  keto-d-tractose  penta- 
acetate  (Hudson  et  al.,  A.,  1916,  i,  116),  thus  proving  the  nature  of 
the  reaction.  1-Diazo-l-deoxyAefo-d-glucoheptulose  penta-acetate 
gives  similarly  keto-d-glucoheptulose  hexa-acetate  (70%),  m.p.  104 — 
105°,  [a]"  +18-7°  inCHCl,  [absorption  max.  at  2830  a.  (log  e  1-60)], 
also  obtained  from  1 -bromoAe/o-d-glucoheptulose  penta-acetate  by 
KOAc-Ac20  at  70°  and  converted  by  NHa  MeOH  at  0°  and  then 
Ac20-NaOAc  at  100°  into  the  cyclic  hexa-acetate,  m.p.  114-5 — 
115-5°,  [a]§  +66°  in  CHC13  (cf.  lit.).  Mucyl  dichloride 

HC-O'Vc  tetra-acetate  with  CH2N2  in  Et20  at  <0°  gives  “  1  :  8- 
..  .  r 'V. .  L  bisdiazomucyldimethane  "  tetra-acetate  [A  ;  R  =  CHN2), 
OVC-CII  m  P-  179 — 180°  (decomp. ),  which  with  HCl-EtaO  or 

\  u-.nA,-  t>°iling  AcOH  gives  "  1  :  S-dichloromucyldimethane  " 

**£or"  tetra-acetate  (A  ;  R  =  CH2C1),  m.p.  174 — 175°,  and 
"  1  :  8-dihydroxymucyldimethane  "  hexa-acetate  (A  ;  R  = 
CH2-OAc),  m.p.  193 — 195°  (decomp.),  respectively. 

R.  S.  C. 

Fructosan  from  Yucca  mohavensis,  Sarg.  K.  P.  Dimick  and  B.  E. 
Christensen  ( J .  Amer.  Chem.  Soc.,  1942,  64,  2501 — 1502). — The  fat- 
free  stem  of  this  plant  yields  to  70%  EtOH  42%  of  a  fructosan 
(Ba  salt;  acetate),  possibly  a  fructopyranose  and  similar  to  that 
from  rye  flour  (A.,  1935,  69).  R.  S.  C. 

Optical  rotatory  power  of  crocin  in  true  and  in  colloidal  solution. 

R.  Kuhn  and  I.  Low  (Kolloid.-Z .,  1942,  100,  136 — 137). — The 
extremely  high  optical  activity  shown  by  crocin  in  aq.  (colloidal) 
solution  (cf.  A.,  1939,  II,  246)  becomes  negligibly  small  when  the 
substance  is  in  true  solution  in  MeOH,  AcOH,  C6H5N,  or  10%  aq. 
C5H6N.  F.  L.  U. 

Structure  of  the  dextrins  isolated  from  maize  syrup.  M.  Levine, 
J.  F.  Foster,  and  R.  M.  Hixon  ( J .  Amer.  Chem.  Soc.,  1942,  64.  233-1 — 
2337). — Prep,  of  dextrins  from  maize  syrup,  essentially  by  MeOH,  is 
described.  Fractional  pptn.  from  H20  by  MeOH  gives  fractions 
containing  2 — 26  (average)  glucose  units,  the  higher  fractions  being 
free  from  maltose  or  glucose.  I-KOH  yields  K  dextrinates,  the 
K  content  of  which  agrees  with  the  mol.  wt.  calc,  from  the  I-reducing 
power  and  with  [a].  Methylation  is  smoothly  effected  by  Na-Mel 
in  liquid  NHa;  determination,  after  hydrolysis,  of  tetramethyl 
glucose  shows  absence  of  branching  (confirmed  by  absence  of 
dimethylglucose)  and  non-reducing  fractions  (confirmed  by  [a]). 
The  smaller  dextrins  give  quantitatively  unstable  compounds  of 
phenylhydrazide  type;  the  larger  dextrins  (<6  units)  absorb 
NHPh-NH2;  a  stereochemical  explanation  is  offered.  R.  S.  C. 

Action  of  aqueous  sodium  hydroxide  on  starch.  Strengthening  of 
intramolecular  linkings.  C.  Dumazert  and  R.  Michel  ( Compt .  rend., 
1942,  214,  645 — 647  ;  cf.  A.,  1939,  II,  470). — If  starch  is  pretreated 
with  aq.  NaOH,  degradation  by  H2S04-Et0H  is  arrested  and 
hydrolysis  by  pancreatic  amylase  is  much  slower,  thus  suggesting 
a  greater  stability  of  certain  intramol.  linkings.  A  T  P. 

Investigation  of  the  constitution  of  starch  from  the  action  on  it  of 
starch-splitting  enzymes.  K.  Myrback  (Tekn.  Samfund.  Handl., 
1941,  79 — 129). — The  action  of  dextrinogen  amylase  (I)  on  starch 

(II)  gives~21%  of  “  limit  "  dextrin  (III)  having  6,  4,  and,  especially, 
3  glucose  residues  per  mol.  Taka-amylase  gives  — 20%  of  (III) 
(6  residues  per  mol.),  and  small  quantities  of  tetra-  and  tri-sacchar- 
ides.  Pancreatic  or  salivary  amylases,  however,  produce  chiefly 
tetrasaccharides  and  ~25  and  27%  of  (III),  respectively,  since  the 
enzymes  which  decompose  (III)  specifically  are  absent.  If  (I) 
contains  no  P04’"  the  whole  of  the  P206  of  (II)  is  to  be  found  in 

(III) ,  especially  in  those  of  high  mol.  wt. ;  P04'”  has  no  influence 

on  the  rate  of  decrease  of  (HI)  formation  Presence  of  reducing 
groups  ( e.g .,  -CHO)  in  the  substrate  is  (contrary  to  K.  Meyer’s 
theory)  without  important  influence  on  the  saccharoamylase 
activity.  J  G. 

Starch  studies  :  preparation  and  properties  of  starch  triesters. 

J.  W.  Mullen  and  E.  Pacsu  [Ind.  Eng.  Chem.,  1942,  34,  1209 — 1217  ; 
cf.  B.,  1942,  III,  214). — Methods  for  the  prep,  of  starch  esters  are 
critically  reviewed  and  a  preferred  method  is  described  involving 
gelatinisation  of  starch  in  azeotropic  C6H5N-H20  and  acylation 
in  presence  of  C5H6N  as  catalyst.  The  triacetates,  tripropionates, 
and  tributyrates  have  been  prepared  from  5  varieties  of  starch  and 
their  physical  properties  studied.  Special  discussion  is  devoted  to 
the  results  for  rj.  The  acetates  from  different  starches  differ 
mainly  in  their  mol.  wt.,  due  to  different  contents  of  amylose 
and  amylopectin  ;  the  degree  of  branching  is  of  secondary  import¬ 
ance.  The  behaviour  of  starch  acetate  agrees  with  the  assumption 
that  it  forms  approx,  spheroidal  mols.  I.  A.  P. 

Physico-chemical  characteristics  of  glycogen.  W.  B.  Bridgman 
( J .  Amer.  Chem.  Soc.,  1942,  64,  2349 — 2356). — Glycogen,  prepared  by 
acid  or  base,  is  non-homogeneous.  It  lies  mainly  in  the  range  of 
sedimentation  const.  20 — 120S.  The  max.  (S20  =  70S)  corresponds 
to  a  mol.  wt.  2  X  10°  if  the  particle  is  spherical  or  4  x  108  if 
frictional  resistance  is  evaluated  by  the  measured  diffusion  const 
c  2  (a.,  ii.) 


This  mol.  wt.  may  be  that  of  an  aggregate  or  chemical  mol.  Inter¬ 
pretation  of  results  on  non-homogeneous  systems  is  discussed. 

R.  S.  C. 

Determination  of  the  mol.  wt.  of  cellulose  by  an  end-group  method. 

E.  Husemann  and  O.  H.  Weber  (J.  pr.  Chem.,  1942,  [ii],  161,  1 — 19). 
— Practical  details  of  a  method  already  outlined  (A.,  1943,  I,  8) 
are  given.  A.  J.  M. 

Connexion  between  carboxyl  content  and  degree  of  polymerisation 
of  celluloses  and  the  ripening  of  viscose  and  its  bleaching  by  chlorine. 

O.  H.  Weber  and  E.  Husemann  (J .  pr.  Chem.,  1942,  [ii],  161,  20 — 
29). — The  oxidation  of  cellulose  has  been  investigated  by  finding 
the  -C02H  content  by  the  reversible  methylene-blue  method,  and 
the  i)  in  Schweitzer’s  reagent,  and  calculation  from  the  latter  of  the 
degree  of  polymerisation  by  Staudinger's  method.  Under  the 
action  of  atm.  Oa  on  Na-cellulose,  a  splitting  of  the  cellulose  chain 
takes  place  with  formation  of  1  COzH  for  each  broken  linking. 
The  effect  of  Cl2  on  cellulose  in  the  bleaching  process  is  investigated 
for  solutions  of  different  pH.  From  comparison  of  degrees  of 
polymerisation  and  monose  nos.  it  is  clear  that  in  acid  solutions 
(pH  0-9)  there  is  considerable  breakdown  of  the  mol.  In  addition 
to  monocarboxylic  acids,  mols.  containing  no  C02H  are  formed. 
At  pH  5-5,  the  breakdown  does  not  proceed  so  far  and  is  oxidative. 
On  the  alkaline  side  autoxidation  occurs.  A.  J.  M. 


III.— HOMOCYCLIC. 


woButylcyc/obutane  and  dicycfobutylmethane.  B.  A.  Kazanski 
and  V.  P.  Golmov  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1942,  34,  196 — 
198). — Pasage  of  cye/obutanecarboxylic  acid  (I)  and  PrfCOoH  over 
ZnO-MnO  at  400 — 403°  gives  isobutyrone,  cyclobutyl  Pro  ketone 
(II),  b.p.  162 — 164°  (yield  37%),  and  dicyclobutyl  ketone  (III),  b.p. 
201°/731  mm.,  104°/30  mm.  ( semicarbazone ,  m.p.  129 — 130°),  better 
obtained  under  identical  conditions  from  (I)  alone.  (II)  gives 
semicarbazones ,  prisms,  m.p.  137 — 138°,  and  needles,  m.p.  114 — 
115°,  and  with  N2H4,H20  affords  the  kydrazone  (IV),  b.p.  89 — 90°/ 
6  mm.,  and  mainly  the  azine,  b.p.  140 — 141°/6  mm.  iso  Butyl- 
cyclobutane,  b.p.  119 — 119-5°/743  mm.,  is  prepared  by  distillation 
of  (IV)  with  solid  KOH  and  Pt-C.  (Ill)  and  N2H4,H20  give  the 
corresponding  azine,  b.p.  187 — 188°/7  mm.,  and  (mainly)  the 
hydrazone,  b.p.  117 — 118°/25  mm.,  converted  as  above  into  dicyclo- 
butylmethane,  b.p.  160-8 — 161°/743  mm.  H.  W. 


Structure  of  “  diphenylene.”  W.  Baker  (Nature,  1942,  150,  210- 
211). — "  Diphenylene,”  C12HB,  prepared  by  Lothrop's 
method  (A.,  1941,  II,  247)  does  not  readily  yield  Ph2 
on  hydrogenation,  neither  does  it  shaw  the  properties 
of  an  acetylene  or  an  allene.  The  annexed  formula 
is  proposed.  A.  A.  E. 


OK? 
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Structure  of  “  diphenylene.”  C.  A.  Coulson  (Nature,  1942,  150. 
577 — 578). — Baker's  cyc/opentindene  formula  for  the  compound 
C12H8  (see  above)  is  supported  by  the  fact  that  the  bond  strain 
energy  is  only  a  few  kg. -cal.,  whilst  that  in  the  diphenyl  formula  is 
large,  possibly  ~100  kg.-cal.,  although  the  mobile  electrons  in  the 
latter  are  more  stable  than  those  in  the  former.  A.  A.  E. 


New  type  of  aromatic  hydrocarbon.  Acephenalane  and  its  deriv¬ 
atives.  Buu-Hoi  and  P.  Cagniant  (Compt.  rend.,  1942,  214,  493 — 
495). — 5-Bromoacenaphthene  is  converted  by  successive  treatments 
with  Mg  in  presence  of  EtBr  and  (CH,)20  into  fl-5-acenapkthylethyl 
alcohol,  b.p.  180° /0-9  mm.  (phenylurethane ,  m.p.  161°),  transformed  suc¬ 
cessively  through  the  corresponding  bromide  (I),  b.p.  171°/0-8  mm., 
m.p.  75°,  and  nitrile,  m.p.  83°,  into  f}-5-acenaphtkylpropionic  acid, 
m.p.  189°  [corresponding  chloride  (II),  m.p.  104°,  and  amide,  m.p. 

149°].  (I)  and  CHNa(C02Et)2  afford  Ef2  fi-5-acenaphthyl- 
,  ,J  ,  ethylmalonate,  b.p.  220 — 230°/l-3  mm.,  hydrolysed  and 
I'  |  decarboxylated  to  y-5-acenaphthylbutyric  acid,  m.p. 

148°  (amide,  m.p.  182°).  A1C13  and  (II)  in  PhNOj  at 

is  ii  room  temp,  give  7 -ketoacephenalane,  m.p.  194°  (oxime, 

m.p.  240°;  semicarbazone,  decomp.  235 — 245°),  which 
is  reduced  (Clemmensen)  to  acephenalane  (III),  b.p. 

Il _ s]  168 — 170°/l-3  mm.,  m.p.  122°  [additive  compound,  m.p. 

(in.)  116°,  with  1:3:  5-C6H3(N02)3].  1-Ketoacephenalene 

forms  yellow  needles,  m.p.  177 — 178°.  H.  W. 

Chaulmoogryl  quaternary  salts.  R.  Baltzly,  W.  S.  Ide,  and  J.  S. 
Buck  (J.  Amer.  Chem.  Soc.,  1942,  64,  2514 — 2515). — Chaulmoogryl 
bromide  and  33%  NHMe2-MeOH  at  105— ‘110°  give  chaulmoogryl- 
dimethylamine,  m.p.  >0°,  b.p.  170°/0-5  mm.  [ methiodide ,  m.p. 
>170°  (decomp.);  benzyliodide,  dimorphic,  m.p.  99°].  Trimethyl-, 
mp.  227 — 230°  (decomp.),  and  benzyldimethyl-octadecylammonium 
iodide,  m.p.  93°,  are  also  described.  R.  S.  C. 

cyc/o Hexylsulphamic  acid. — See  B.,  1943,  II,  44. 

p-Aminodimethylaniline.  n.  o-Chloro-  and  -nitro-derivatives. 

E  E.  Ayling,  J.  H.  Gorvin,  and  L.  E.  Hinkel  (J.C.S.,  1942,  755 — 
758;  cf.  A.,  1941,  II,  359). — £-NMe2-C,H4-NHAc  (I)  affords  (method  : 
Pinnow  et  al.,  A.,  1894,  i,  281)  1:2:  4  NMe2-C,H3(N02)-NHAc  (90%) 
(II),  m.p.  132°  and  122 — 123  (dimorphs),  and  N -nitroso-4-aeetamido- 
methylaniline  (6%),  m.p.  146°  (cf.  Hodgson  et  al..  A.,  1934,  884). 
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fNHj'C.H^NMc,  and  HNO,  [d  1-5;  2  mols.)  in  Ac0H-H2S04  at 
0°  give  2:6:4:  l-(NOa)2C6H2(NH,)-NMe2.  NMe„Ph-HN03-AcOH 
and  a  little  NaNOa  at  <15°  afford  2:4:  l(N02)2CaH3*NMe2,  reduced 
by  SnCl2  in  EtOH-HCl  to  2  :  4  :  l-NH2-CsH3(N02)-NMe2  (III),  m.p. 
63°  (Ac,  m.p.  163°,  and  CHPh'.  derivative,  m.p.  128°).  (I)  and 

Cl2— CHC13  at  room  temp,  yield  2-chloro-4-acetamidodimethylaniline 
(IV),  m.p  119 — 120°,  also  obtained  from  (II)-Na2S204-aq.  EtOH, 
followed  by  diazotisation  and  treatment  with  Cu2Cl2.  Diazotised 
(III)  with  Cu-bronze,  boiling  MeOH,  or  HN03-Cu-bronze  or  -Cu-O 
gives  p-N02CaH4-NMe2  (V).  4  :  2  :  l-N02-CaH3Cl*NMe2,  m.p.  78° 

[from  (V)  and  C12-CHC13  or  from  (III)  by  the  diazo-reaction],  is 
reduced  by  SnCl2— HC1  to  2-chloro-4-aminodimethylaniline,  m.p. 
61-5 — 63°  (stannichloride) ,  also  obtained  by  hydrolysis  (cone.  HC1) 
of  (IV).  (II)  and  HNO,  ( d  1-42)  in  AcOH  afford  4:2:6:1- 
NHAc-CaH2(N02)2-NMe-NOorinHCl-NHAc-CaH2(N02)2-NMe2.  (IV) 
in  AcOH  or  HC1  similarly  gives  2-chloro-6-nitro-ti -nitroso-4-acetamido- 
methy l aniline  (VI),  m.p.  132 — 133°,  or  2-chloro-6-nitro-4-acetamido- 
dimethylaniline  (VII),  m.p.  165 — 166°  (attempted  hydrolysis  causes 
decomp. ),  respectively.  (VI)  is  oxidised  by  HNOa  (d  1-5)  at  0°, 
then  at  room  temp.,  to  2-chloro-0 :  1A -dinilro-4-acetamidomethy aniline 
(VIII),  m.p.  152—153°.  (II)  or  (IV)  and  C12-CHC13  yield  (VII)  or 
2  :  6-dichloro-4-acetamidodimethylaniline  (IX),  m.p.  153 — 154°  (amine, 
m.p.  90 — 91°),  respectively.  (VII)  and  aq.  Na2S204-Et0H  give 
the  6-XH2-compound,  m.p.  152°,  converted  (diazo-reaction)  into 
(IX).  Boiling  PhOH  and  (VI)  or  (VIII)  give  2-chloro-6-nitro-4-acet- 
amidomethylaniline,  m.p.  208 — 209°,  also  obtained  from  (VII)  and 
Br-CHC13.  4:2:6:  l-NHAc-CaH2(N02),-NMe2  and  Br-CHC13  give 
4:2:6:  l-NHAc-C6H2(N02)2-NHMe.  '  A.  T.  P. 

Preparation  of  symmetrical  azo-compounds,  the  positional  influence 
of  the  nitro-group  on  the  decomposition  of  nitronaphthalenediazonium 
sulphates  by  cuprous  hydroxide,  and  an  improved  method  for  the 
production  of  2-nitronaphthalene.  H.  H.  Hodgson,  E.  Leigh,  and 
G.  Turner  (J.C.S.,  1942,  744—746;  cf.  A.,  1942,  II,  52).  Decomp, 
of  ArN2HS04  (I)  with  CuOH  at  room  temp,  depends  on  the  positivity 
of  the  C  to  which  N2  is  attached.  When  this  is  very  great,  as  in 
2  :  l-NOj'CuHj-NjHSOj,  ArH  results,  and  85%  of  2-C10H,-NO2  is 
obtained  Gradations  in  positivity  are  shown  in  the  decomp,  of 
NO2-C10H6-N2HSO4,  with  variations  of  the  predominating  product, 
viz.,  (NO2-C10H6-N.‘)2  or  (NOj-C^H,-),,,  indicating  min.  or  medium 
positivity,  respectively.  The  respective  %  yields  of  ()NAr)2,  ArOH, 
and  ArH  obtained  from  various  (I)  and  CuOH  are  quoted  in  paren¬ 
theses  :  Ar  =  Ph  (33;  26-5;  27-5);  o-  (80;  trace;  trace),  m-  (0; 
28;  trace;  +35%  of  3  :  3'-dichlorodiphenyl),  and  />-C„H4Cl  (70; 
31;  trace);  o-  (35;  trace;  39-5),  m -  (mainly  3  :  3'-dinitro-azo- 
benzene  +  -diphenyl;  13%  of  PhN02),  and  J>-N02-CaH4  (35;  13; 
8);  £  C10H,  (54;  trace;  34);  2:1-  (65;  trace;  25),  1  :  2-  (87-5 ; 
trace;  trace)  and  4:  1-C10H„C1  (78-3;  trace;  trace);  1:2-  (0; 
trace;  10;  + 1  :  l'-dinitro-2  :  2'-dinaphthyl),  4:1-  (trace;  32-5; 

31),  and  5  :  l-NO2-C10Ha  (40-5;  15;  42).  Mechanisms  of  reaction 
are  discussed.  2  :  2'-Dichloro-l  :  1'-,  m.p.  173 — 174°,  and  1  :  I'-di- 
chloro-2  :  2' -azonaphthalene,  m.p.  170 — 171°,  are  prepared  from 
C10H6C1-N2C1,  NaOAc,  and  aq.  Na2S03  at  room  temp.,  then  at  60°. 
5  :  b'-Dinitro-l  :  V -azonaphthalene  (I),  m.p.  322 — 323°,  is  obtained 
similarly.  5  :  l-CI0H6I-NO2  and  Cu-bronze  at  220 — 230°  yield  5  :  5'- 
dinitro-1  :  1  '-dinaphthyl,  m.p.  228 — 229°.  5:  l-NO2-C10H8-N2HSO4 

and  Cu  paste  or  Cu-bronze  give  l-C10H,-NO2,  5  :  l-NOj'C^Hj'OH 
(trace),  and  (I)  (mainly)  ;  Cu-bronze  in  EtOH  affords  I-C10H7-NO2. 

A.  T.  P. 

Action  of  cuprous  oxide  on  diazotised  amines  in  ethyl-alcoholic  acid 
solution.  H.  H.  Hodgson  and  H.  S.  Turner  (J.C.S.,  1942,  748 — 
749). — NHjAr  are  efficiently  deaminated  when  ArN2HS04  (prep, 
by  NO‘S04H— AcOH)  are  added  to  finely  divided  Cu20  in  EtOH  ; 
%  yields  of  ArH  are  :  Ar  =  £-C6H4Me  (45) ;  o-  (89),  m-  (78),  and 
fN02-C,H4  (97)  ;  o-CO„H-C6H4  (65)  ;  2  :  5  :  1-C„H3C12  (57) ;  3  :  5  :  1  :  4- 
(N02)2C6H2Me  (40) ;  (-C.H 4-/>)2  (49) ;  fl-C10H,  (60) ;  1  :  2-  (70)  and 
2  :  l-NO2-C10H„  (79) ;  2  :  4  :  l-NO2-C10H5Cl  (94) ;  4:2:1- 
NO2-C10H5I  (80);  2:4:  1 -(NO2)2C10H6  (65)  ;  1-  (75)  and  2-anthra- 
quinonyl  (70%).  A.  T.  P. 

Influence  of  /^-substituents  on  the  decomposition  of  zinc  chloride 
double  salts  of  diazonium  chlorides  by  acetic  anhydride.  H.  H. 

Hodgson  and  C.  K.  Foster  J.C.S.,  1942,  747—748;  cf.  A.,  1942, 
II,  401). — (£-C6H4R-N2)2ZnCl4  (I)  with  hot  Ac20  gives  (mainly)  p- 
C6H4R-OAc  (II)  and  ^-C„H4RC1.  The  comparative  influence  of 
R  towards  OAc  replacement  is  in  the  decreasing  order  of  the 
negative  ( —  1)  effect,  viz.,  Cl  >  OMe  7>  Me;  OH  is  anomalous. 
(/3-C10H7-N2Cl)2,ZnCl2  and  Ac20  at  60— 95°  give  j3-C10H,-OAc  (48%; 
part  hydrolysed  to  £-C10H,OH)  and  2-C10H,Cl  (23-5%) ;  (I)  (R  = 
OH)  (at  '--110°)  yields  p-C6H4(OAc)2  (70%)  and  ^>-C6H4Cl-OH 
(18-8%).  (II)  (R  =  Cl,  Me,  and  OMe)  are  determined  as  p- 
C,H4Il-OH  (49,  38-6%)  and  ^-CaH4R-OMe  (39%),  respectively. 

A.  T.  P. 

Mutual  influence  of  chromophoric  groups  in  systems  with  closed  v 
electron  groups. — See  A.,  1943,  I,  49. 

C-Alkylation  of  phenols. — See  B.,  1943,  II,  43. 

Bromination  of  4-diphenylyl  chloroacetate.  S.  E.  Hazlet,  L.  C. 
Hensley,  and  H.  Jass  (/.  Amer.  Chem.  Soc.,  1942,  64,  2449 — 2450). — 

4 -Diphenylyl  chloroacetate  (prep,  by  CH2Cl-COCl  -C6H5N-dioxan), 


m.p.  116 — 117°,  b.p.  185°/3  mm.,  with  Br  and  a  trace  of  Pe  powder 
in  CC14  at  70 — 80°  gives  26%  or  in  CH2C1-CHC12  gives  60%  of 
4'-bromo-4-diphenylyl  chloroacetate,  m.p.  141 — 142'8°  (also  obtained 
from  £-CaH4Br-C,jH4-OH+>  and  hydrolysed  thereinto),  but  in  AcOH 
gives,  according  to  the  grade  of  AcOH  and  conditions,  £-CaH4Ph*OH 
+  4:2:6:  I  C,H2PhBr2*OH,  CH2C1*C02H  +  p-CaH4Ph-OAc,  or  4 
diphenylyl  bromoacetate,  b.p.  185°/3  mm.,  m.p.  112 — 112*5°.  2- 

Bromo-  and  2  :  6-dibromo -4-diphenylyl  chloroacetate  have  m.p.  60*5 — 
62°  and  83 — 84°,  respectively.  R.  S.  C. 

Esters  of  sec.-hydroxyaralkylalkylamines.  J  S.  Buck  and  R. 
Baltzly  (J.  Amer.  Chem.  Soc.,  1942,  64,  2263—2264).— 
^-OMe-C6H4-[CH2]2*NH-CH2Ph  with  CH20  (1*1  mol.)  and  HC02H 
(5  mols.)  etc.  gives  benzyl-fi-p-anisylethylmethylamine  hydrochloride 
(I),  m.p.  170°,  but  the  3  :  4-(OMe)2-compound  was  not  thus  methyl¬ 
ated.  With  cone.  HC1-C02  at  170°,  (I)  gives  benzyl-fi-p-hydroxy- 
phenylethylmethylamine  hydrochloride ,  m.p.  198°  [O -acetate,  m.p.  211°, 
-benzoate,  m.p.  191°,  and  -C02£7-derivative  (prep,  by  ClCOjEt- 
NaOH-N2),  m.p.  128—129°,  hydrochlorides].  Hydrogenation  (Pd-C) 
of  the  appropriate  salts  in  80%  AcOH  gives  PhMe  and  fi-p-acetoxy-, 
m.p.  194°,  fi-p -benzoyloxy-,  m.p.  198°,  and  fi-p-carbethoxyoxy- 
phenylethylmethylamine  hydrochloride,  m.p.  138*5 — 139°.  3:4:1- 

(OMe)2C„H3-[CH2]2-XHMe  and  CH2PhCl-EtOH  at  room  temp,  give 
benzyl-fi-homoveratrylmethylamine  hydrochloride  (30%),  m.p.  205°, 
and  thence,  as  above,  benzyl-fi-3  :  4-dihydroxy-,  m.p.  153°  (diacetate, 
m.p  174 — 175°;  dibenzoate,  m.p.  131 — 132°),  and  fi-3  :  4 -diacetoxy-, 
m.p.  142 — 143°,  -dibenzoyloxy-,  m.p.  163 — 164°,  and  -di(carbethoxy- 
oxy)-,  m.p.  115°,  -phenylethylmethylamine  hydrochloride.  R.  S.  C. 

Mixed  aromatic  phosphates. — See  B.,  1943,  II,  44. 

Use  of  deuterium  as  a  tracer  in  the  Claisen  rearrangement.  G.  B. 

Kistiakowsky  and  R.  L.  Tichenor  (J.  Amer.  Chem.  Soc.,  1942,  64, 
2302 — 2304). — When  nuclear-deuterated  Ph  allyl  ethers  rearrange, 
the  D  displaced  migrates  entirely  to  the  O.  2:4:6:  l-C,H2D3*OH 
and  4:2  6  :  l-CaH2DMe2-OH.  prepared  from  the  phenol  by  D20- 
HC1  at  100°,  with  CH2:CH-CH2Br— NaOH— H20-C0Me2  at  the  b.p. 

five  the  allyl  ethers,  which  are  rearranged  at  230 — 240°  and  190 — 
00°,  respectively.  The  products  are  treated  with  AcCl,  and  the 
DC1-HC1  mixture  evolved  is  collected  in  HC1  and  analysed  for  D 
by  infra-red  absorption.  Migration  of  D  does  not  occur  when 
2:4:6:  l-CH2:CH*CH2*CaH2D2-OH  is  heated  at  210—230°.  2  :  6- 

Dimethyl-4-allylphenol,  m.p.  26 — 27°  (phenylurethane,  m.p.  137 — 
139°),  gives  an  acetate,  b.p.  105 — 110°/2  mm.  R.  S.  C. 

a-Bromo-a,S/3-tri-/;-anisylethylene  [synthetic  oestrogenic  agent]. — 

See  B.,  1943,  III,  41. 

Nuclear  alkylation  of  alkylaminophenols. — See  B.,  1943,  II,  43. 

Synthesis  of  /i-hydroxyphenyl  amyl  sulphide.  E.  Miller,  F.  S. 
Crossley,  and  M.  L.  Moore  (J.  Amer.  Chem.  Soc.,  1942,  64,  2322 — 
2323). — £>-OH-C0H4’N2Cl  and  k-C6H41-SH  (I)  in  aq.  NaOH  at  10° 
and  then  60°  give  ^-OH*C6H4-S-C6H11-n  (25—30%),  m.p  62—62*5°, 
and  (n-CsHjj-SJj,  b.p.  89 — 91°/1  mm.,  reduced  by  Na-EtOH  to  (I) 
and  obtained  also  from  m-C5H4lBr  by  Na2S2-EtOH  or  from  (I)  by 
I-NaOH-H„0.  p-OH-CjHj-S-CjHjj-iso  is  similarly  prepared. 

R.  S.C. 

Polyene  series.  V.  Employment  of  y- 2 :  6  :  6-trimethyl-A1- 
cvc/ohexenyl-o-methylcrotonaldehyde  for  the  synthesis  of  vitamin-4 
and  analogues.  I.  M.  Heilbron,  A.  W.  Johnson,  E.  R.  H.  Jones,  and 
A.  Spinks  ( j.C.S. ,  1942,  727—733;  cf.  A.,  1939,  II,  548).— The 
synthesis  of  vitamin-.!  described  by  Kuhn  et  al.  (A.,  1937,  II,  288) 
could  not  be  repeated.  NaOMe  (added  slowly),  /3-ionone,  b.p.  82°/ 
10~2  mm.  (regenerated  from  the  semicarbazone),  and  CH2Cl-C02Et 
in  light  petroleum  (b.p.  40 — 60°)  in  N2  first  at  —60°,  then  at  20° 
(18  hr.),  and  finally  at  the  b.p.  (6  hr  ),  give  Et  afi-oxido-B-2  :  6  :  6- 
trimethyl-A1-cyclohexenyl-fi-methyl-Av-pentenoate,  b.p,  55°  (bath)  TO-3 
mm.,  hydrolysed  (10%  KOH-EtOH  at  20°;  then  4n-H3P04)  to 
the  corresponding  acid  (I),  m.p.  132°  (decomp.)  (poor  yield)  [Me 
ester,  b.p.  70 — 80°  (bath)/10_1  mm.],  stable  only  in  N2  in  the  dark. 
There  is  no  evidence  that  (I)  or  its  esters  exist  in  the  isomeric  CO- 
form.  1  here  is  a  marked  difference  in  the  intensities  of  absorption 
at  2860  a.  between  the  Et  ester  and  (I)  or  its  Me  ester,  and  a 
variation  in  7j  is  noted  in  the  case  of  the  esters ;  similar  variations 
occur  with  the  esters  (below)  from  mesityl  oxide,  and  are  ascribed 
to  the  existence  of  stereoisomeric  forms  of  the  glycide  acid.  a-Ionone, 
(reaction  in  EtaO)  similarly  affords  Et  afi-oxido-S-2  :  6  :  6 -trimethyl- 
A*-cyc\ohexenyl-p-methyl-Ay-pentenoate,  b.p.  135— 145°/0-2  mm,,  70° 
(bath)/10-1  mm.;  the  derived  acid  (II)  did  not  crystallise.  Mesityl 
oxide  and  CH2Cl-C02Et— NaOMe-Et20  give  a  mixture  of  Et,  b.p. 
65°/l  mm.,  and  Me  a fi-oxido- fib-dimethyl- Ay- he xenoate,  b.p.  60°/l 
mm.,  hydrolysed  to  the  acid  (III),  m.p.  72°.  The  oxido-group  in 
the  above  esters  largely  resembles  an  ethylenic  linking  in  absorp¬ 
tion  properties.  Crude  (I)  and  Cu  at  130°/15  mm.  (1*5  hr.)  afford 
a  non-ketonic  fraction,  b.p.  80 — 90°/0*l  mm,,  and  y-2  :  6  :  6 -tri- 
methyl-M-cyclohexenyl-a-methylcrotonaldehyde  (IV),  b.p.  45°  (bath)/ 
10-1  mm.  (phenylsemicarbazone ,  m.p.  182°  ;  2  ;  4 -dinitrophenylhydraz- 
one,  m.p.  164*5°),  purified  by  regeneration  from  the  thiosemicarbazone, 
m.p.  192°,  by  steam-distillation  in  presence  of  0-C„H4(CO)2O  in  N2! 
The  aj3-unsaturated  nature  is  shown  by  its  absorption  spectrum 
(cf.  Ishikawa  et  al.,  A.,  1937,  II,  426).  (II)  is  decarboxylated 
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V  i  k  ^  1  7* 2  .  6  .  b-trimethyl-^-cyclohexenyl-a-methylcrotonalde - 

..  p.  45  ^(bath)  / 1 0 — 4  mm.  (regenerated  from  the  thio  semicarbazone , 
m.j>.  ,  pkenylsemicarbazone,  m.p.  123 — 124°;  2  :  4 -dinitro- 

pnenyinyarazone,  m.p.  148-5 — 149*5°),  with  light  absorption  data 
analogous  to  those  of  (IV) .  The  two  aldehydes  described  by  Ishikawa 
et  al.  ( loc .  cit.)  are  probably  identical,  being  derived  from  a-ionone. 
(Ill)  and  Cu  at  l45°/760  mm.  give  a  mixture,  bp.  125 — 135°, 
which  affords,  through  the  semicarbazone,  m.p.  184°,  (mainly) 

ay-dimethyl-Aa-pentenaldekyde,  CHPh#!CMe*CHO,  b.p.  130 — 135° 
(pkenylsemicarbazone,  m.p.  178°;  2:4 -dinitrophenylhydrazone  mp 
164—165°).  (IV),  COMea,  and  Al(OBu*)3  in  CeHtl  and  n!  give 

tj-2:  6  :  §-trimethyl-&} -cyclohex enyl- z-methyl- \ve -kept adien-fi -one ,  b.p. 
75 — 80°  (bath)/10“4  mm.  [ semicarbazone ,  m.p.  189 — 190°  (decomp.)], 
converted  by  MgEtBr  into  0-2:6:  6- trimethyl- Ai-cyclohexenVl-y£, - 
dimethyl- ^-octadien-y-ol,  b.p.  70—80°  (batty/lO^1  mm.  CHiCNa 
[from  C2H2  and  Na  (not  NaMH,)  in  liquid  NHa]  and  citral  in  Et,0 
give  a -acetvlenylgeramol  (V),CMe2:CH-[CH2]2-CMe:CH*CH(OH)  *C:CH, 
b.p.  88°/0-02  mm.,  which  with  AcaO-C5H5N  at  100°  in  N2  affords 
the  acetate,  b.p.  92 — 95°/0*5  mm.  (absorption  spectrum  similar  to 
that  of  the  carbinol)  ;  prolonged  treatment  of  (V)  with  AczO  at 
110°  gives  (mainly)  et-dimethyldeca-A7e0-triene-A«-inene.  (IV) 
similarly  yields  £-2  :  6  :  Q-tnmethyl-^-cyclohexenyl-b-methylhex-^- 

ene-^-inen-y-ol,  b.p.  115 — 120o/10"s  mm.;  the  acetate,  b.p.  130 _ 

135°/OT  mm.,  shows  light  absorption  data  indicating  some  migration 
of  a  double  linking.  \  X.  P. 

Polyene  series.  VI.  Preparation  of  ethinylcarbinols  from  a/?- 
unsaturated  aldehydes.  VII.  Carbinols  from  propargyl  acetal.— 

See  A..  1943.  II,  53,  54. 

Physiologically  active  phenylethylamines  containing  a  tert.  hydroxyl, 
C.  M.  Suterand  A.  W.  Weston  (J.  Amer.  Chem.  Soc.,  1942,  64,  2451— 
2452). — The  appropriate  Grignard  reagent  and 
COPh-CHR-NHR'.HCl  give  ^-hydroxy-^-phenyl-n-butyl-,  m.p. 
180 — 181°  (lit.  183-5°,  184 — 186°),  and  -n-hexyl-amine  hydrochloride, 
m.p.  151 — 152°,  /J-amino-y-phenyl-n-butan-,  m.p.  239 — 239-5°  (de- 
comp  )  (lit.  244°),  -n-pentan-,  m.p.  220-5 — 222°  (decomp.),  -n -heptan-, 
m.p.  213 — 216°  (decomp.),  and  -n-nonan-,  m.p.  193 — 200°  (decomp.), 
-y-ol  hydrochloride ,  P-ammo-a-cyclohexyl-a-phenylpropan-a-ol  hydro¬ 
chloride,  +2H20,  m.p.  261 — 263°  (decomp.),  p  methylamino-y- 
phenyl-n-butan-.  m.p.  234 — 235°  (lit.  245 — 248°),  -w-pentan-,  m.p. 
197-5— 198-5°  (decomp.)  (lit.  192°),  -n -hexan-,  m.p.  182-5 — 183-5° 
(decomp),  -n -heptan-,  m.p.  149  150°,  and  -Ac  n-hexen m.p. 

166-5 — 167-8°,  -y-ol  hydrochloride.  M.p.  are  corr.  Aik  in  the  group¬ 
ing  CAlkONH  has  little  effect  on  the  pressor  activity  but  reduces 
the  toxicity.  Some  of  the  products  are  irritant  (rabbits'  cornea). 

K.  S.  C. 

Hexamethylene  O-acylmandelates. — See  B.,  1943,  III,  41. 

Preparation  of  phenylpropiolic  acid.  M.  Reimer  (/.  Amer.  Chem. 
Soc.,  1942,  64,  2510).— Prep,  of  CPh|C-C02H  from  CHPldCH-CCLH 
by  way  of  the  dibromide  (prep,  in  boiling  CC1.)  is  improved  to 
76%  over  all  yield.  R.  S.  C. 

Nitration  of  4-diphenylyl  benzoate.  S.  E.  Hazlet  and  H.  O.  Van 

Orden  (J.  Amer.  Chem.  Soc.,  1942,  64,  2505— 2506).— />-CeH,Ph-OBz 
with  fuming  cone.  HN03  in  AcOH  at  room  temp,  gives  4 '-nitro- 
\-diphenylyl  benzoate,  m.p.  209 — 210°,  also  obtained  from  p- 
N02-C sH1-C8H,1-OH-£.  2-Nitro-.  m.p.  111°,  2:6-,  m.p.  157—158°, 
and  2  :  i'-dinitro- ,  m.p.  151 — 152°,  and  2:6:  4' -trinitro-i-diphenylyl 
benzoate,  m.p.  168°,  are  described.  R.  S.  C. 

Chemical  constitution  and  the  tanning  effect  I.  Simple  esters 
and  polyesters  of  gallic  acid.  A.  Russell  and  W.  G.  Tebbens,  jun. 
(/.  Amer.  Chem.  Soc.,  1942,  64,  2274 — 2276). — Gallic  acid  and 
ltOH-HCl  give  n -amyl  (I),  m.p  127°,  and  n -hexyl  gallate  (II),  m.p. 
92°.  3:4:5:  l-(OAc)3C6H2-COCl  and  rf-arabitol  in  quinoline- 

CHC13  at  room  temp,  give  d-arabityl  pentatriacetylgallate,  m.p.  72° 
after  sintering,  hydrolysed  by  Na0H-H20-C0Me2-N2  at  0°  to 
d-arabityl  pentagallate  (III),  m.p.  83°  after  sintering.  Relative 
tanning  properties  are:  very  good,  gallotannin ;  fair,  (III),  dl- 
erithrityl  tetragallate,  mannityl  and  sorbilyl  hexagallate,  m.p.  76° 
after  sintering ;  poor,  ethylene  glycol  di-  and  glyceryl  tri-gallate ; 
none,  gallic  acid,  Me,  Et,  Pr",  PrS,  and  Bu“  gallate,  (I),  (II), 
(CH2-OH)2,  glycerol,  df-erythritol,  <7-arabitol,  sorbitol.  R.  S.  C. 

Condensation  of  phenylglyoxylic  acid  with  phenylacetonitrile.  M. 

Cordier  and  J.  Moreau  ( Conipt .  rend.,  1942,  214,  621 — 623;  cf.  A., 
1935,  975). — COPh-CO.H  and  CH2Ph*CN  condense  with  difficulty 
in  presence  of  aq.  alcoholic  alkali,  but  in  piperidine  (~2  mols.)  alone, 
a-hydroxy-f}-cyano-af3-diphenylpropionic  acid,  decomp.  slowly  >180° 
or  more  rapidly  — 210°,  is  obtained  (40%  yield).  It  is  converted 
by  HCl-AcOH  at  100°  into  (:CPhCO)20.  A.  T.  P. 

Symmetrical  cyanostilbenes.  J  B.  Niederl  and  A.  Ziering  ( J .  A mer. 
Chem.  Soc.,  194.,  64,  -486—2487).— CH2Ar-CN  with  I-NaOMe- 
MeOH-EtaO  gives  ^3 o  of  afi-dtcyano-4  :  4'-dimethoxy-  m  p  187° 
-3:4:3':  i'-dimethylenedioxy-  m.p.  235°,  and  -telramethoxy-stilbene, 
m.p.  205  .  4,  4  -Dl”y<f’'oxy-ap-dicyanostilbene,  m.p.  287°  (diacetate 

m.p.  217°),  obtained  (diazo-method)  from  the  (NH2)2-derivative 
shows  some  estrogenic  activity.  CHArEt-CN  with  I-NaNH,  in 
EtaO  gives  2o  of  yS-dicyano-yS-diphenyl-,  m.p.  175°,  and  -diZ  -  4- 
inethylenedioxyphenyl-a-hexane.  m.p.  213°.  £-N02-C,H4-CHEt-CN 


(prep  from  CHPhEt'CN  by  fuming  HN03  at  0°),  b.p.  165°/3  mm., 
with  I— NaOMe  gives  y8-dicyano-y8-di-p-ni(ro-,  m.p.  225°,  and  thence 
-p-ammo-,  m.p.  205°,  and  -p -hydroxy-,  m.p.  218°,  -phenyl-n-hexane. 
Reactions,  CH2R-CN  (R  =  3  :  4-CH202:C,H3)  +  Et2C03-Na-C,H„ 
(60°)  -  CN-CHR-COjEt,  b.p.  161°/3  mm.  (  +  EtI-NaOEt-EtOH) 
-»CN-CEtR-C02Et,  m.p.  72°^-(cold  alkali)  CN-CEtR-CO.H,  m.p. 
110°  ->(180°)  CHEtR-CN,  b.p.  174°/5  mm.,  are  reported. 

R.  S.  C. 

Acrylonitrile.  I.  Cyanoethylation  of  active  methylene  groups. 

H.  A.  Bruson  (/.  Amer.  Chem.  Soc.,  1942,  64,  2457 — 2461). — In 
presence  of  strong  bases,  C H 2!CH -CN  (I)  adds  to  reactive  >CH2 
giving  >CH-[CH2]2-CN  and  then  >C([CH2j3-CN)2.  40%  aq. 

CH,Ph-NMe;!-OH  (II)  is  an  excellent  catalyst;  solvents  (dioxan. 
BuyOH)  and  cooling  are  advisable  to  control  the  reaction.  Fluorene 
thus  affords  9  :  Q-di-fi-cyanoethylfluorene  (74%),  m.p.  121°.  Indene 
gives  1  :  1  -di-,  b.p.  210— 220° /2  mm.,  and  much  1:1:  Z-tri-fi-cyano- 
ethylindene,  m.p.  65°,  b.p.  280 — 290°/ 1  mm.  Anthrone  gives  9  :  9- 
di-ft-cyanoethylanthr-lO-one,  m.p.  215°.  2-Nitrofluorene  gives  2- 
nitro- 9  :  Q-di-fi-cyanoelhylfluorene  (~100%),  m.p.  236 — 237°.  In 
absence  of  a  base,  ryefopentadiene  (III)  and  (I)  give  (Diels-Alder) 
exothermally  2  :  5-endomethylene-A3-tetrahydrobenzonitrile,  b.p.  80 — 
85°/ll  mm.,  but  in  presence  of  (Il)-dioxan  at  20 — 25°  give  hexa- 
fl-cyanoethylcyclopentadiene,  m.p.  203°,  and  liquids,  b.p.  100 — 280°/ 
1  mm.  Similarly,  dimethylfulvene  and  (I)  alone  give  2  :  5-endo- 
Aa-isobutenylidene-A3-tetrakydrobenzonitnle,  m.p.  87°,  b.p.  95 — 100°/ 
1  mm.,  but  in  presence  of  (II)  give  impure  j3-cyanoethyl  derivatives. 
ww-Dimethylbenzofulvene  with  (I)  and  (II)  in  dioxan  at  25 — 35° 
gives  a  fl-cyanoethyl  derivative,  m.p.  121°,  but  Diels— Adler  products 
are  resinous.  Alkaline  hydrolysis  converts  the  products  into  9  :  9- 
di-fZ-carboxyethylfluorene.  m.p.  273—274°,  1:1:  Z-tri-p-carboxyethyl- 
indene,  m.p.  161  -162°,  9  :  9-di-fl-carboxyethylanthr-10-one,  sinters 
220°,  decomp.  230°,  and  hexa-fl-carboxyethylcyclopentadiene,  m.p. 
180—181°.  CH2:CH-C02R  (R  =  Me  or  Et)  does  not  replace  (I), 
but  with  (III)  undergoes  Diels-Alder  reaction  giving  Me,  b.p.  71 — 
73°/8  mm.,  or  El  2  :  b-ci\domethylene-A3-tetrahydrobenzoate.  b.p.  84 — 
85°/10  mm.  CHMelCH-CN  with  (II)  and  indene  or  (III)  gives 
resinous  products,  but  with  fluorene  gives  §-p-cyanoisopropylfluorene, 
m.p.  92—93°.  R-  S-  C. 

Preparation  of  aromatic  dinitriles. — See  B.,  1943,  II,  45. 

Esters  of  A’-tetrahydrophthalic  acid. — See  B.,  1943,  II,  44. 

Stereochemistry  of  catalytic  hydrogenation.  I.  Stereochemistry 
of  the  hydrogenation  of  aromatic  rings.  R  P.  Linstead,  W.  E. 
Doering,  S.  B.  Davis,  P.  Levine,  and  R.  R.  Whetstone.  II.  Pre¬ 
paration  of  the  six  inactive  perhydrodiphenic  acids,  m.  Optically 
active  perhydrodiphenic  acids.  Proof  of  the  configuration  of  the 
backbone.  R.  P.  Linstead,  W.  E.  Doering,  and  (in  part)  F.  H. 
Slinger.  IV.  Hexahydrodiphenic  acids.  R.  P.  Linstead  and  S.  B. 
Davis.  V.  Assignment  of  cis  and  trans  configurations.  R  P. 
Linstead,  S.  B.  Davis,  and  R.  R.  Whetstone.  VI.  Hydrogenation 
of  9-phenanthrol  and  related  substances.  Identification  of  three  of 
the  possible  stereoisomeric  forms  of  the  perhydrophenanthrene  ring. 
R.  P.  Linstead,  R.  R.  Whetstone,  and  P,  Levine.  Vn.  Complete 
hydrogenation  of  phenanthraquinone.  R-  P-  Linstead  and  P.  Levine 
(J  Amer  Chem.  Soc.,  1942,  64,  1985—1991,  1991—2003,  2003— 
2006,  2006—2009,  2009—2014,  2014—2022,  2022— 2026).— I. 

Theoretical.  Nomenclature  and  structural  representation  are  those 
previously  proposed  [A.,  1939,  II,  307 ;  cf.  (I)  and  (V)  below]. 
For,  e.g.,  hydrogenated  9-phenanthrones  and  Me  H  diphenates  etc. 
the  configuration  of  the  C„-ring  adjacent  to  the  CO,  C02Mc,  etc.  is 
named  first.  In  work  described  below  (9  cases)  and  in  the  literature 
(reviewed),  complete  hydrogenation  of  mono-,  di-,  and  tri-cyclic 
aromatic  hydrocarbons,  OH-compounds,  acids,  and  derivatives  of 
acids  in  presence  of  PtOz  at  room  temp,  givcsjnainly  cis-  and  syn- 
derivatives,  e.g.,  (I).  This  unilateral  addition  of  H2  is  due  to  (fl) 
complete  hydrogenation  occurring  during  a  single  period  of  adsorp¬ 
tion  on  the  catalyst,  (6)  "  catalyst  hindrance  ”  (see  below),  and  (c) 
diphenic  acid  etc.  being  hydrogenated  in  the  coiled  phase,  i.e.,  with 
the  C02R  contiguous.  Catalyst  hindrance  occurs  when  the  con¬ 
figuration  of  the  reactant-catalyst  adsorption  complex  is  such  that 
the  surface  of  the  catalyst  prevents  access  of  the  reagent  to  some 
portion  of  the  reactant;  it  is  shown  diagrammatically  to  reduce 
trans  and  anti  addition  of  H  in  the  phenanthrene  and  diphenic  acid 

elH.S  Configurations  assigned  below  are  proved  in  later  work.  The 
six  possible  dodecahydrodiphenic  acids  are  prepared  ;  three  other 
acids  so  described  previously  are  accounted  for.  cis-syn-cis-Dodeca- 
hvdrodiphenic  acid  (I),  m.p.  287—289°  (varies  with  the  rate  of 
heating)  (Linstead  et  at.,  A.,  1939,  II,  322;  Vocke,  A.,  1934,  189; 
m  p.  273°).  is  half-inverted  by  way  of  the  Me  H  ester  to  the  cis- 
syn-trans-aerrf  (II),  dimorphic,  m.p.  199 — 200  and  173 — 175  ,  and 
completely  inverted  by  acid  at  high  temp,  to  the  trans-syn-tvans- 

“•>  • #  * •—  •—/  (VJ 
ro_H  COzH  COjH  C02H 

acid  (III),  m.p.  221 — 223°  (loc.  cit.,  200°).  Similarly,  the  cis-anti- 
cis -acid  (IV),  m.p.  197 — 198-5°,  gives  the  cis-anti-trans-  (V),  m.p. 
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•  and  trans  anti-trans- acid  (VI),  sinters  at  237°,  m.p. 
246— 248  (foe  «/.,  244°).  When  cis-Me  H  (or  Me2)  esters  are 
hydrolysed  by  KOH-MeOH,  inversion  to  the  more  stable  trans¬ 
form.  occurs  only  at  the  C  adjacent  to  CO, Me.  Diphenic  acid  (VII) 

l. moditud  prep.;  Me  H  ester,  m  p.  110—111°)  with  H2-PtO,  in 
AcOH  at  60  lb.  gives  (I)  (53%),  (IVl  (10%),  (II)  (7%),  cis- 
‘  ■  +  :  3  :  4  :  5  :  6-hexahydrodiphemc  acid  (VIII)  (10%),  m.p.  241— 
Toon/  ,(bath  initially  at  235°)  (cf.  loo.  cit.),  and  unchanged  (VII) 
(20%)  ;  the  by-products  are  separated  by  fractional  acidification 
of  the  Na  salts  in  HzO  .at  the  b.p.,  followed  by  orthodox  methods. 
Hydrogenation  in  EtOH  is  slower  but  also  gives  mainly  (I)  The 
anhydride,  new  m.p.  146—147°,  of  (I)  with  NaOMe-MeOH  at  room 
temp,  gives  the  cis-syn-cis-AZe  H  ester  (IX)  (76-5%),  m.p.  128-5— 
129-5°,  and  with  boiling  MeOH  +  a  drop  of  15%  oleum  gives  (IX) 
(30%)  and  the  cis-syn-cis-Me2  ester  (X),  m.p.  73 — 74°.  In  boiling 
MeOH  +  2%  of  15%  oleum,  (I)  gives  95%  of  (X)  and  2-5%  of  (IX), 
with  CH,N,  (excess)  in  dioxan  gives  (X)  (89%),  or  with  CH2N„- 
EtOH  (1  equiv.)  gives  also  some  (IX).  CH2N„-Et20  converts  (IX) 
into  (X).  Boiling  cone.  HCl-AcOH  hydrolyses  (IX)  or  (X),  without 
inversion,  to  (I) ;  aq.  20%  NaOH  also  hydrolyses  (IX)  to  (I).  Boil¬ 
ing  NaOMe— MeOH  followed  by  a  little  HzO  partly  inverts  and  then 
hydrolyses  (IX),  yielding  (II).  KOH  in  boiling  commercial  MeOH 
causes  complete  inversion  of  (X),  yielding  (III).  NaOMe  in  boiling, 
freshly  dried  MeOH  converts  (IX)  by  half-inversion  without  hydro¬ 
lysis  into  the  trans-syn-cis-AZe  H  ester  (XI),  m.p.  97 — 99°;  this 
change  is  very  facile,  for  MeOH  distilled  from  BaO  may  contain 
enough  alkali  to  convert  the  anhydride  of  (I)  into  (XI).  CH2N2 
(excess)  converts  (II)  or  (XI)  into  the  trans-syn-cis-Vtc^  ester  (XII), 

m. p.  12-5 — 14-5°,  hydrolysed  by  boiling  cone.  HCl-AcOH  to  (II) 
and  the  cis-syn-trans-A/e  H  ester,  m.p.  101-5 — 102-5°.  Boiling 
A c.,()  converts  (II)  into  the  cis  syn  trans  anhydride  m.p.  104 — 
104-5°  (cf.  Marvel  et  al.,  A.,  1941,  II,  15),  and  some  oily  polymeride, 
both  reconverted  into  (II)  by  boiling  aq.  alkali.  CH2N,  converts 

(III)  into  the  trans-syn-trans-AZe2  ester  (XIII),  m.p.  56 — 57-5°, 
reconverted  into  (III)  by  boiling  HCl-AcOH.  The  trans-syn-trans- 
anhydride  [prep,  from  (III)  by  Ac2Oj,  m.p.  105 — 106-5°,  in  boiling 
dry  MeOH  gives  the  trans-syn-trans-Af«  H  ester,  m.p.  115-5 — 117-5°, 
converted  by  acid  or  (poor  yield)  alkali  into  (III),  and  by  CH2N, 
into  (XIII).  Boiling  NaOMe— MeOH  completely  inverts  (X),  with¬ 
out  hydrolysis,  yielding  (XIII),  which  is  also  obtained  by  partial 
inversion  and  hydrolysis  of  the  cis-syn-trans- Me  H  ester  by  KOH- 
MeOH.  With  boiling  Ac20,  (IV)  gives  the  cis  anti-cis-anhydnde, 
forms,  m.p.  95 — 96°  and  99 — 100°,  and  thence  (MeOH)  the  cis-anti- 
cis-AZe  H  ester  (XIV),  m.p.  97-5 — 99°,  converted  by  CH2N2  [as  is 

(IV) ]  into  the  cis-anti-cis-Af«2  ester  (XV).  m.p.  43 — 44-5°;  both 
esters  are  hydrolysed  by  HCl-AcOH  to  (IV).  KOH-MeOH  con¬ 
verts  (XIV)  (inversion)  into  (V)  (anhydride,  m.p,  91-5 — 93°)  and 
(XV)  into  (VI)  (A4«2  ester,  m.p.  84-5 — 86°).  The  acid,  m.p.  213°, 
of  Vocke  ( loc .  cit.)  is  probably  impure  (III).  The  acid,  m.p,  174°, 
of  Marvel  et  al.  (loc.  cit.)  is  a  dimorph  of  (II).  The  acid,  m.p.  203°, 
of  Linstead  et  al.  (loc.  cit.)  is  dodecahydrodiphenyl-l  :  2' -dicarboxylic 
acid',  its  predecessors,  the  unsaturated  ketones,  m.p.  94°  and  39°, 
have  the  spiran  structures  proposed  by  Woodward  (A.,  1942,  II, 
164),  and  the  saturated  ketones  are  the  cis-  and  trans-/orms  of  the 
perky  drospirans. 

Ill.  In  the  syn-series  of  dodecahydrodiphenic  acids  only  the 
intermediate  cis-trans- form  is  resolvable ;  in  the  arc/i-series  all  three 
forms  are  resolvable.  Prep,  of  active  forms  of  (II),  (IV),  and  (VI), 
and  resistance  of  (I)  and  (III)  to  resolution  prove  the  configurations 
assigned  above  to  (I) — (VI).  Five  alkaloidal  salts  of  (I)  were  cryst. 
but  regenerated  inactive  acids.  Its  Me  H  ester  (IX)  is,  however. 


resolved  by  cinchonidine  into  the  1-  and  A- Me  H  esters,  m.p.  133-5 — 
134-5°,  .[a]?,7  -10-7+0-3°,  +  10-3+0-3°  in  95%  EtOH.  The  Tester 
is  hydrolysed  by  cone.  HCl-AcOH  to  (I),  a  0,  and  with  CH2N2 
gives  (X),  a  0,  thus  conclusively  proving  the  meso-nature  of  (I). 
With  NaOMe-MeOH  at  room  temp,  (later  a  little  H20  is  added), 
the  l-  and  testers  give,  by  partial  inversion  and  hydrolysis,  the  d- , 
m.p.  170—174°,  [a]f  +75°,  and  1-,  m.p.  171—174°,  [aft8  -75°  in 
EtOH,  -cis  -  sy  n  -  trans -acids  t  respectively.  (Ill)  (brucine  salt,  cryst.) 
resists  resolution.  Cinchonidine  yields  the  1-,  m.p.  239- — 241°, 
[a] j)6  -45-4-1°  (cinchonidine  salt,  m.p.  204-5 — 205-5°),  and  d-cis-anti- 
cis-acid  (XVI),  m.p.  238-5—240-5°,  [a]fj  +43  +  1°  in  95%  EtOH. 
The  Me2  ester  (CH2N2),  m.p.  26 — 28°,  [a]“  +69  +  1°  in  95%  EtOH, 
of  (XVI)  is  inverted  by  boiling  KOH-MeOH,  yielding  the  /-form, 
m.p.  257  -258-5°,  [a]£6  -79-5  +  5°  in  95%  EtOH,  of  the  trans-anti- 
trans- acid;  the  <Z-form,  m.p.  257-5 — 259°,  [a]5?  +77-5°  in  EtOH, 
is  prepared  by  way  of  the  ephedrine  salt  of  the  acid  and  with  the 
/-form  regenerates  (VI). 

IV.  Absorption  of  3  H2  by  (VII)  in  presence  of  PtOa  in  AcOH 
yields  (I)  (25%),  (VIII)  (25%),  and  unchanged  (VII)  (40%).  H?- 

Pt02  in  AcOH  converts  (VIII)  into  (I)  (77%),  reaction  being  again 
homogeneously  cis-syn  in  contrast  to  the  results  of  Vocke  (loc.  cit.) 
using  Ni,  The  presence  of  an  aromatic  ring  in  (VIII)  is  proved 
by  prep,  of  a  N02-derivative,  dimorphic,  m.p.  201 — 202°  and  218 — 
219°  (yields  an  amine  which  diazotises  and  couples  with  /3- 
C10H,-OH).  In  boiling  Ac20,  (VIII)  yields  an  oily  anhydride, 
regenerating  (VIII)  by  hydrolysis  (boiling  dil.  HC1).  At  the  m.p., 
(VIII)  is  isomerised  to  the  i runs  hexahy  drodiphenic  acid  (XVII), 
m:p.  220 — 221-5°  (AT02-derivative,  forms,  m.p.  218 — 219°  and  224— 


225°)  (cf.  Vocke,  loc.  cit.),  best  purified  by  way  of  the  anhydride 
(XVIII),  m.p.  115 — 116°.  At  243  +  3°  (XVIII)  is  equilibrated  with 
the  eis-form,  but  70%  of  (XVIII)  is  recovered ;  some  C02  is  evolved. 
Hydrogenation  of  (XVII)  yields  homogeneously  (<84%)  (II). 

V.  The  following  and  known  reactions  prove  the  czs- con  figuration 
of  (VIII),  (I),  and  (IV),  and  the  ZraMS-configuration  of  (XVII),  (III), 
and  (VI),  and  correlate  the  9-keto-as-octahydrophenanthrenes  with 
the  hexahydrodiphenic  acids.  Oxidation  of  (VIII)  by  HN03  or 
KMnOj  was  unsuccessful,  but  by  Oa  in  AcOH  (later  H202)  gives 
eis-hexahydrophthalic  [-cyclohexane- 1  :  2-dicarboxylic]  acid,  separ¬ 
ated  from  unchanged  (VIII)  by  partial  acidification  of  the  salt  and 
identified  by  conversion  into  the  dianilide,  m.p.  237-5 — 238°  (lit. 
234°),  and  phenylimide,  m.p.  132°;  the  dianilide,  m.p.  317 — 318°, 
of  Zrans-hexahydrophthalic  acid  (XIX),  new  m.p.  227 — 229°  (pre¬ 
heated  to  200°),  yields  no  phenylimide.  The  structure  of  9-keto- 
A10-dodecahydrophenanthrene  and  its  precursors  (Rapson  et  al.,  A., 
1935,  1498)  is  proved  by  ozonisation  in 

- \  -  AcOH  to  give  /ra«s-2-ketodicyc/ohexyl- 

<  • - >  2,-carboxylic  acid,  an  oil  (oxime,  m.p. 

-  V _  162 — 163°),  converted  by  AcaO  into  the 

\  /  fXX)  oily  lactone  (XX),  which  with  KMnO,- 

CO-O  NaHC03-C0Me2-H20  gives  (XIX),  m.p. 

227 — 229°  (bath  initially  at  200°)  (cf.  lit  ). 


The  liquid  cis-9-keto-l  2:3:4:9:10:11:  12-octahydrophenan- 
threne  (XXI)  (Cook  et  al..  A.,  1936,  334;  1939,  II,  103)  gives,  accord¬ 
ing  to  the  conditions,  a  (1VO,i.-,  m.p.  95 — 96-5°,  or  (N02)3-derivative, 
m.p.  151-5 — 152°,  the  latter  product  being  accompanied  by  the 
N02-derivative  (above)  of  (VIII)  (proof  of  structure),  trans- 9-Keto- 
1  :  2  :  3  :  4 :  9  :  10  :  11  :  12  octahydrophenanthrene  (XXII)  gives  a 
(N02)3-derivative,  m.p.  182-5 — 183-5°,  and  the  N02-derivative  of 
(XVII). 

VI.  Pt-hydrogenation  of  phenanthrene  hydrocarbons,  alcohols, 
and  ketones  is  substantially  cis-syn.  9-Phenanthrol  (XXIII) 
(modified  prep.)  with  H2-Pt02  in  AcOH  gives  a  hydrocarbon,  b.p. 
121°/3  mm.,  cis-syn-cis-tetradecahydro-9-phenanthrol  (XXIV).  m.p. 
110-5 — 111°,  and  a  small  amount  of  1:2:3:4:5:6:7:  8-octa- 
hydro-9-phenanthrol  (XXV),  m.p.  134-5 — 135°;  H2-Raney  Ni 
in  EtOH  at  120°/123  atm.  gives  mainly  (XXV)  (best  method  of  prep.) 
(cf.  von  Braun  et  al.,  A.,  1926,  172;  m.p.  133°),  which  is  obtained 

_ _ also  with  difficulty  from  Na  s-octahydro- 

phenanthrene-9-sulphonate  and  KOH  at 
290 — 300°.  (XXIV)  is  converted  into  (I) 
by  HNOj  at  100°  and  thus  has  the  con- 
XXIV.;-  figuration  stated ;  configuration  at  C(,> 
is  uncertain,  but  on  the  hypothesis  of 
catalyst  hindrance  is  as  shown.  2  Phenylcyc/ohexanone  (XXVI) 
and  CH2Br-COzEt  give  the  OH-ester  (80%),  and  thence  (PC15- 
CjHj)  an  unsaturated  ester  (77%),  b.p.  146 — 153°/3  mm.,  and 
2-phenyl-A  1-cyr/ohexenylacetic  acid  (93%),  m.p.  92 — 93°,  hvdro- 
genated  (Pd-AcOH)  to  cis-2-phenylcyc/ohexylacetic  acid  (XXVII), 
m.p.  168 — 170°,  and  some  of  the  trans -isomeride,  m.p.  113-5 — 114-5° 
(XXVIII)  (not  isolated)  ;  in  H2S04,  pure  (XXVII)  gives  (XXI)  ;  the 
mother-liquors  from  (XXVII)  give  (XXII)  (cf.  Cook  et  al.,  loc.  cit.). 
I- Hydroxy-2 -phenylcyc/ohexylacetic  acid  (prep,  by  hydrolysis  of  the 
ester;  75%),  m.p.  128 — 129°,  with  AcaO  (cf.  loc.  cit.)  gives  17%  but 
with  boiling  (PraCO)zO  gives  35%  of  2-phenylcvc/ohexylideneacetic 
acid,  m.p.  168 — 170°  [with  KMn04  gives  (XXVI) ;  equilibration  by 
alkali  gives  mainly  the  A^-acid] ;  hydrogenation  thereof  is  usually  cis, 
giving  (XXVII),  but  in  presence  of  Pd  in  C6H6  gives  33%  of  (XXVIII) 
(best  method  of  prep.)  with  57%  of  (XXVII).  With  1  H2  in  presence 
of  EtOH,  (XXI)  gives  93%  of  cis-1  :  2  :  3  :  4  :  9 :  10  :  1 1  :  12-octahydro- 
9-phenanthrol  (XXIX),  m.p.  115 — 116°  (loc.  cit.,  m.p.  114 — 115°), 
which  probably  (catalyst  hindrance)  has  the  structure  shown ; 


OH 


OH  '  XXIX.) 


<XXXH.)  CO-CH, 


however,  (XXII)  gives  varying  amounts  of  C(9>-epimeric  trans- 
1  2:3:4-9:10:  11:  l2-octahydro-9-phenanthrols,  m.p.  90 — 91° 
and  100 — 101°.  Na-EtOH  reduces  (XXI)  to  a  mixture,  including 
(XXIX)  ;  Al(OPrP)3— PrPOH  gives  an  inseparable  mixture;  H2  (1-95 
mols.)-Pd  in  EtOH  gives  mainly  (?)  cis-1  :  2  :  3  :  4  :  9  :  10  :  11  :  12- 
octahydrophenanthrene,  b.p.  121 — 122°/4 — 5  mm.  (lit.  129°/6  mm.), 
and  a  little  (XXIX).  Perhydrogenation  of  (XXI)  or  (XXIX)  often 
leads  to  elimination  of  O;  e.g.,  with  H2-PtOz  in  EtOH  +  (little) 
AcOH  it  gives  a  hydrocarbon,  b.p.  109 — 1 1 1  °/4  mm.,  with  a  little 
(XXIV).  With  H2  (3-4  mols.)  and  PtO,  in  EtOH,  (XXI)  gives 
(XXIV).  (XXIX),  an  epimeride  (XXX).  m.p.  132-5—133-5°,  of  (XXIX), 
and  a  mixture  (A),  m.p.  85 — 87°,  which  yields  (XXIV)  (10%), 
(XXIX)  (10%),  and  (XXX)  (30%);  similar  perhydrogenation  of 
(XXIX)  gives  (XXIV)  (47%)  and  (A)  (10%).  Cr03-AcOH  at  0° 
(later  room  temp.)  oxidises  (XXIV)  to  cAs-syn-cis-Q-heiotetradeca- 
hydrophenanthrene  (XXXI).  m.p.  43  44°,  but  at  100°  gives  the 

trans-syn-cis-zso»ieri(fe  (XXXII),  m.p.  56-5 — 57-5°  (oxime,  m.p. 
224—225°,  regenerates  (XXXII)];  Al(OBu5')3-COMe2-CsH6  gives  a 
mixture.  Structures  are  proved  by  oxidation  (HNO,)  of  (XXXI) 
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i0'1'  of  (XXXII)  to  (II).  Relations  of  (XXXI)  and  (XXXII) 
'«ose  of  the  1  -ketodecahvdronaphthalenes :  boiling  NaOEt- 

EtUH  effects  the  change,  XXXI  -M XXXII  ;  (XXXI)  gives  an 
oxime  m  p.  150 — I5i°_  unstable  in  hot  EtOH,  but  gives  directly 
_  *  dinitrophenylhyrirazone,  m.p.  236 — 238°  (decomp.),  of 
(XXXII)  H2-PtOz  in  EtOH  reduces  (XXXII)  to  trans-syn-cis- 
tetradecakydro-9-pkenanthrol,  m.p.  88 — 89°.  The  ketone,  m.p.  57°, 
of  Marvel  et  al.  (A..  1941,  II,  15,  357)  was  (XXXII),  but  its  pre¬ 
cursor,  the  alcohol,  m.p,  67%  is  of  uncertain  structure. 
CN-CH2-C02Et,  (XXVI),  and  NH4OAc  in  C6H,-AcOH  at  140— 
160“  give  crude  Et  2-phenylcyc\ohexylidenecyanoacetate  (54%)  b.p 
1 74“/4  mm.  [by  reduction  (H2-Pt02-Et0H  or  Al-Hg-Et20)'  and 
then  hydrolysis  gives  (XXVII)],  containing  some  10-cyano-l  :  2  :  3  :  4- 
tetrahydro-9-phenanthrol  (8%),  m.p.  230 — 231°  [ benzoate ,  m.p.  183 — 
184“;  picrate,  m.p.  185 — 190°  (decomp.);  Na  salt,  formed  by  aq. 
Na2C03 ;  resists  hydrolysis] ;  the  latter  product  is  obtained  from 
the  former  by  heating  at  200 — 220°. 

VII.  Hydrogenation  (Pt;  Ni)  of  phenanthraquinone  (modified 
prep,  and  purification)  gives  mainly  cis-syn  compounds.  H2-Pt02 
in  AcOH  at  4  atm.  gives  slowly  a*cis  syn  cis  tetradecahydrophen 
anthrene-9  :  10 -diol  (XXXIII),  m.p.  173-9— 174-4“  (dibenzoate,  m.p. 
153-5 — 154°,  prep,  in  C5H5N).  In  presence  of  Raney  Ni  in  EtOH 
at  110°/80  atm.,  6  mols.  of  H2  are  absorbed  (cf.  von  Braun  et  al ., 
loc.  cit.),  but  at  160°/170  atm.  8  mols.  are  absorbed,  yielding,  from 
26  g.,  /?-  (7-54  g.),  m.p.  173-9—174-4°  [depresses  the  m.p.  of  (XXXIII)] 
(dibenzoate,  m.p.  115-5—116°),  and  y-cis-syn-cis-  (XXXIV)  (3-96  g.), 
m.p.  154-5 — 155-5“  (dibenzoate,  m.p.  114-2 — 115°),  and  a-cis-syn- 
tmns-tetradecahydrophenanthrene-9  :  10 -diol  (XXXV)  (0-138  g.),  m.p. 
184—184-5°.  By  H2-Raney  Ni  in  EtOH  at  120°,  9  :  10-dihydroxy- 
s-decahydrophenanthrene,  m.p.  135 — 136°  (diacetate,  m.p.  160 — 
161°)  (cf.  Skita,  A.,  1926,  173),  is  obtained.  All  the  diols  give 
Criegee’s  test  for  1  :  2-diols.  The  structures  of  the  cis-syn-cis-diosl 
are  proved  by  oxidation  [Pb(OAc)4-C„H6,  KI04,  Cr03  -AcOH,  or 
Ac02H ;  less  well,  Beckmann's  mixture ;  not  KMn04,  HNOa,  or 
KOBr]  to  (I)  ;  the  formulae  (a)  ( meso ),  ( b )  ( meso ),  and  (c)  ( dl )  are 
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available  for  the  a-,  and  y-diols,  but  the  precise  allocation  thereof 
is  unknown.  Similar  oxidation  to  (II)  proves  the  cis-syn-trans 
structure  of  (XXXV),  for  which  four  formulae  (all  dl),  differing  at 
C(«i_(io).  are  available.  Dehydration  of  the  diols  by  activated  or 
pptd.  A1203  gives  only  a  trace  of  ketone ;  (XXXIV)  with  KHSO, 
at  150 — 160°  gives  a  compound,  (C14H220)a  (x  may  be  1),  m.p.  202 — 
203°,  and  a  substance  giving  a  crude  oxime,  m.p.  190—200°.  M.p. 
(all  parts)  are  corr.  R.  S.  C. 

Dehydration  of  a)3-distyryl[ethylene]  glycol  by  sulphuric  acid. 
Formation  of  y-phenyl-a-styryl-A“-butenaldehyde  by  a  hydro¬ 
benzoin  change  followed  by  displacement  of  a  double  linking.  Y. 

Deux  (Compt.  rend.,  1942,  214,  269— 271).— [CHPh:CH-CH(OH)-]2, 
m.p.  158“  ( ?  di-^-nitrobenzoate,  m.p,  186°),  obtained  by  reduction 
of  CHPhlCH-CHO  with  Zn-Cu  in  aq.  EtOH,  is  converted  by  boiling 
20%  H2S04  into  y-phcnyl-a-styryl-A“-butenaldehydc  (I),  b.p.  158 — 
160°/5  mm.  (semicarbazone,  m.p.  210 — 211°;  oxime,  m.p.  135 — 
136°).  (I)  is  oxidised  (KMnO,)  to  BzOH  and  CH2Ph-C02H,  and 

hydrogenated  (Raney  Ni)  to  (Ph-[CH2]2)2CH-CHO  (semicarbazone, 
m.p.  155 — 156°  ;  oxime,  m.p.  98 — 99°),  which  is  oxidised  (AgzO)  to 
the  corresponding  acid,  b  p.  210 — 212°/4  mm.  (amide,  m.p.  165°; 
anilide,  m.p.  150°),  also  obtained  by  decarboxylation  of 
(Ph-[CH2]2)2C(C02H)2.  J.  E.  P. 

orfto-Alkylation  and  -arylation  of  mesityl  aryl  ketones.  R.  C. 

Fuson  and  S.  B.  Speck  (J.  Amer.  Chem.  Soc.,  1942,  64,  2446 — 2448). 
— The  OMe  of  o-methoxyaryl  mesityl  ketones  is  replaced  by  R  by 
treatment  with  MgRHal.  2:4:6:  l-C„H2Me3-COCl  (I),  the  appro¬ 
priate  aryl  compound,  and  A1C13  in  CS2  at  room  temp,  give  4 -meth- 
oxy-m-tolyl  (II),  m.p.  103°,  2-methoxy-l-naphthyl  (III),  m.p.  109 — 
110°,  and  m-anisyl  mesityl  ketone  (IV),  m.p.  76°.  o-Anisyl  mesityl 
ketone  (V),  m.p.  112 — 113°,  is  obtained  from  o-OMe-C6H4-MgBr  and 
(I)  in  Et20.  With  Et20-C6H5-MgPhBr  at  30“  or  60°,  (V)  gives 
o-diphenylyl  (VI)  (35%),  m.p.  89°  (cf.  A.,  1942,  II,  315),  or  2  :  6- 
diphenylphenyl  mesityl  ketone  (VII)  (20%),  m.p.  162°,  respectively; 
2-5%  and  traces  of  (VII)  are  obtained  from  MgPhBr  with  2  :  4  :  6  :  1- 
C,H2Me3-CO-CeH4Br-o  and  (VI),  respectively.  The  product  (A., 
1942,  II,  311)  from  (V)  and  o-OMe-C4H4-MgBr  is  2-methoxy-2'- 
mesitoyldiphenyl.  With  MgPhBr,  (II)  affords  i-phenyl-  (18%),  m.p, 
73°,  and 12  .  4 -diphenyl-  (20%),  m.p.  131°,  and  with  MgEtBr  gives 
4-ethyl-  (28%),  rmp  08°,  -m -tolyl  mesityl  ketone.  MgRHal  and  (III) 
give  2-*Ae*y<-  59%).  m.p.  139°  2-a-naphthyl-  (76%),  m.p.  181°, 
2-meiM-  (06/0K  m.p.  6T  (also  obtained  from  2:  l-C.0H8Me-COCl 
by  C«H jMes-AlC^  or  C„H2Mea.MgBr) ,  2-ethyl-  (80%),  m.p.  90°,  and 
Z-n-butyl’l-ntophthyl  Mtsttyl  ketone  (55%)  mp  73°  MgPhBr  and 

'i^T95°  (corr  j6  ^o^-di^enylyl  S  ap 


Effect  of  methoxyl  toward  stabilising  ene-diols.  R.  P.  Barnes  and 
W.  M.  Lucas  [J.  Amer.  Chem.  Soc.,  1942,  64,  2258— 2259).— £-OMe 
has  a  greater  stabilising  effect  on  benzoin  and  the  enediol  than  has 
o-OMe.  2  :  2/-Dimethoxybenzoin  (I)  with  AcaO-KOAc  at  100 
gives  the  acetate,  m.p.  102°,  converted  by  further  boiling  into  a 
little  afl-diacetoxy-afl-di-o-anisylethylene  (II),  m.p.  149°,  stable  to 
boiling  KOAc-AcOH,  but  hydrolysed  by  boiling  H2S04-aq.  EtOH 
(not  cone.  H2S04-N2  at  0°)  to  (I).  However,  4  :  4'-dimethoxy- 
benzoin  gives  an  acetate,  m.p.  93-5°,  not  convertible  into  the  Ac2 
compound.  afi-Diacetoxy-afi-di-p-anisylethylene  [prep,  from  (p- 
OMe-CeH4-CO)2  (III)  by  H2-Pt02-ZnCl2-Ac20 ;  (II)  is  similarly 
obtained],  m.p.  121 — 124°,  is  converted  by  cone.  H2S04  at  room 
temp.,  by  hydrolysis  and  oxidation,  into  (III).  R.  S.  C. 

Preparation  and  properties  of  an  ene-diol.  /1-Mesitoyl-a-o-anisyI- 
acetylene  glycol.  R.  P.  Barnes  and  W.  M.  Lucas  (J.  Amer.  Chem. 
Soc.,  1942,  64,  2260— 2261).— o-OMe  stabilises  an  ene-diol.  Mesityl 
o-methoxystyryl  ketone  (prep,  from  o-OMe-C,H4-CHO  and  2:4:6:  1- 
C,H2Me3-COMe  in  NaOH-H20-EtOH),  m.p,  95°,  with  warm  H202- 
N aOH-H 20-EtOH  gives  the  oxide,  m.p.  73—74°,  converted  by 
NaOH  in  boiling  aq.  EtOH  into  mesityl  a-hydroxy-o-methoxystyryl 
ketone,  m.p.  137“  [red  FeCl3  colour;  98%  enolic  (Kurt  Meyer)]. 
With  Br-CaC03  in  CC14  this  gives  HBr  and  a-bromo-fly~diketo-a-o- 
anisyl-y-mesitylpropane  (I),  m.p.  84“  (non-enolic),  converted  by 
boiling  KOAc-AcOH  into  mesityl  a-hydroxy  P,  acetoxy  o-methoxy- 
styryl  ketone  (II),  m.p.  94°  (red  FeCl3  colour;  84%  enolic).  The 
afi-diacetate  (III),  m.p.  103—104°,  is  obtained  from  (II)  by  AcCl 
or  from  (I)  and  Ac20— KOAc.  Cone.  H2S04  at  0“  hydrolyses  (II) 
or  (III)  to  mesityl  afi-dihy dr oxy- o-methoxystyryl  ketone,  m.p.  105°, 
which  gives  a  bluish-green  FeCl3  colour,  decolorises  I  and  2  :  6-di- 
chlorobenzenone-indophenol,  giving  in  all  cases  (slowly  in  air) 
o -anisyl  mesityl  diketone,  m.p.  132°,  which  with  H2Oz— alkali  yields 
o-anisic  and  mesitoic  acids  (proof  of  structure).  R.  S.  C. 

Properties  of  o-anisoylmesitoylmethane.  R.  P.  Barnes  and  C.  C. 
Cochrane  (J.  Amer.  Chem.  Soc.,  1942,  64,  2262).- — o-Anisyl  2:  4  :  6- 
trimethylstyryl  ketone,  m.p.  118°,  gives  a  dibromide,  m.p.  135°,  con¬ 
verted  by  boiling  NaOMe-MeOH  into  o -anisyl  fi-methoxy-2  :  4  :  6- 
trimethylstyryl  ketone,  m.p.  87°,  which  with  boiling  cone.  HC1— MeOH 
gives  the  8-0  H -derivative  [=mesityl  ft -hydroxy -o-methoxystyryl  ketone] 

(I) ,  m.p.  105°.  2:4:6:  l-C6H2Me3,CO,CH:CH*C6H4*OMe-o  gives 

similarly  its  dibromide,  m.p.  86°,  mesityl  ft  :  o -dimethoxy  styryl  ketone, 
m.p.  85°,  and  (I).  (I)  gives  a  red  FeCl3  colour,  is  100%  enolic,  but 

is  unaffected  by  CH2N2,  Ac20— H2S04,  or  AcOH.  This  and  its 
dual  mode  of  formation  indicate  its  existence  as  a  chelate  compound. 

R.  S.  C. 

Stereoisomeric  unsaturated  bromo-aS-dimesityl  aS-diketones. 

R.  E.  Lutz  and  D.  H.  Terry  (J.  Amer.  Chem.  Soc.,  1942,  64,  2426 — 
2430).— Yellow  /mws-COR-CBrlCH-COR  (I)  (R  =  mesityl  here  and 
below)  (best  prep.  :  A.,  1925,  i,  681)  is  obtained  from  (COR*CHBr)2 
by  boiling  NaOBz-EtOH  or  AgOBz-Pr02O  and  is  converted  by 
illumination  in  EtOH  into  a  colourless  cis -form,  m.p.  88 — 89  , 
whence  it  is  regenerated  by  illumination  in  CHC1S“I.  Both  forms 
are  converted  by  KI— AcOH  into  /raws-(COR*CHI)2  (II),  by  boiling 
KOH-70%  EtOH  into  COR-C(OH):CH*COR,  and  by  NaOMe- 
MeOH  at  room  temp,  into  czs-COR*C(OMe)ICH‘COR,  and  are 
unchanged  by  Ac20— H2S04  at  100°.  Boiling  HC1— AcOH— HaO  does 
not  affect  (I).  PhICl2  and  (II)  in  CHC13  at  room  temp,  give 
(COR-CHCl),  (39%),  m.p.  209°  (decomp.)  (cf.  A.,  1927,  58),  which 
in  boiling  EtOH  gives  CORCCIXH-COR,  also  obtained  from 
[COR-CH(OH)-]2  by  PC15-CHC13.  PhICl2  and  (II)  in  boiling  CHC13 
give  a  nuclear-chlorinated,  unsaturated  diketone ,  C22H22OaCl2,  m.p. 
209-5—210°,  converted  by  Zn  dust-AcOH  into  a  Cl-containing 
compound,  m.p.  166 — 167°.  £raws-COR*CMe!CH*COR  (III)  (im¬ 
proved  prep. ;  stable  to  light  in  MeOH)  with  Br-CHC13  at  —10° 
gives  slowly  HBr  and  small  amounts  of  cis -f$-bromo-a8-dimesityl- 
y-methyl-H$-butene-a.h-dione  (IV),  m.p.  143-5 — 144°,  /3/S y-tribromo-a8- 
dimesityl-y-methylbutane-aS-dione  (V),  m.p.  188°,  and  ab-dimesityl- 

methylbutane-ah-dione  (VI),  m.p.  60-5°.  Removal  of  HBr  by 
NaHCOa  during  bromination  at  0°  leads  to  77-7%  of  (IV).  With 
boiling  NaOBz-  or  NaOAc-EtOH,  AgOBz-Pr02O,  or  1  :  1  C5H5N— 
H20,  (IV)  gives  the  trans -isomeride  (VII),  m.p.  171 — 171-5°.  (VI) 
is  obtained  from  (III)  by  SnCl2— HC1— AcOH  or  H2-Pt  or  from  (VII) 
by  Zn  dust-AcOH  at  room  temp. ;  it  could  not  be  cyclised.  In 
AcCl  +  a  trace  of  H2S04,  (III)  gives  ±-acetoxy-2  :  5-dimesityl- 3- 
methylfuran,  m.p.  88°.  R.  S.  C. 

Preparation  and  alkylation  of  aS-dimesityl-y-methylbutane-a^S- 
trione  enol.  R-  E.  Lutz  and  D.  H.  Terry  (J.  Amer.  Chem.  Soc., 
1942,  64,  2423— 2426).— cis-COR'CBrICMe-COR  (I)  (R  =  mesityl 
here  and  below)  with  NaOH  in  boiling  90%  MeOH  gives  ^-hydroxy- 
a8-dimesityl-y-methyl-A^-butene-aS-dione  (II)  (64%),  m.p.  124-5 — 
125°  (sol.  Na  and  insol.,  unstable  Ag  salt;  no  CO  derivative; 
maroon  colour  with  FeCl3— EtOH ;  sol.  in  aq.  Na2COa)  (cf.  A., 
1942,  II,  408),  but  in  80%  MeOH  gives  largely  non-cryst.  material 
with  30%  of  a  Br-free  compound,  m.p.  234°.  With  CH2N2-Et20, 

(II)  gives  the  cis-0-  (III)  (44%),  m.p.  134-5—135°,  and  trans -fi-Me 
ether  (IV)  (9%),  m.p.  156-5—157°,  trans-8-  (V)  (30%),  m.p.  119-5— 
120°,  and  cis -o-Me  ether  (VI)  (15%),  m.p.  142°.  (II)  is  also  obtained 
from  COR*C(OAg)ICH’COR  by  Mel  in  boiling  Pr02O  (7%  yield), 


67 


68 


A.,  II.— iv,  STEROLS  AND  STEROID  SAPOGENINS.  v,  TERRENES  ETC, 


or°(VI)Hat  the' hVl  by+?C17AcOH_H20  at  room  temp.,  or  from  (V) 
or  (VI)  at  the  b.p.  The  Ag  salt  of  (II)  with  MeI-Me0H-H,0  at 


cm.) 


COR-C-OMe 

COR-CMe 


COR-COpMe 
OMe-CR 


(V.) 


%&-trione  m^  "e  dimesityl-pp-dimethylbutane- 

nf  NH  nw  MP,AU  5m  f  „u^al,e':  twl  by  boiling  HCl-AcOH-H,0 
580/  ■  f  > in,  °n O (Wlt!*  NaOMe-MeOH  at  room  temp.,  (I)  gives 
first*  ntn  irv  Tr;  °f  (IY)'  BoilinS  HCl-MeOH  converts  (III) 
NaOAr  FtnS  th,!",  mt°  bA/HC^-sunhght  or  boiling 

cnnirf.%1  in^/Tir  ' "<f^«)..°n  (™)’  but  lUuiMnation  in  MeOH 
lieht  rirri  t  '*II1 . 1  ^  1  HL  „ 1  or  (V)  mto  (VI).  KOH-MeOH  and 
HH  are  *,tho,,t  effect  on  (VI)'  as  are  KOH-MeOH  and 

HLl-MeOH  (room  temp.)  on  (V).  R  fi  C 

Constituents  of  pyrethrum  flowers.  XV.  Presence  of  the  cumul¬ 
ated  system  in  the  pyrethrolone  side-chain.  F.  B  LaForge  and  F 
OH-CH— CO7'  °r'  Ch$m -  1942'  7'  — 418). — The  structure 

CHrCMe^*  *^K3*CH.C.CHMe  for  pyrethrolone  is  confirmed  by 

the  Similar  behaviour  of  pyrethrone  and  a-eycfohexyl-A/b'-pentadiene 
owards  halogen  addition  and  subsequent  reduction  and  by  their 
similar  absorption  spectra.  H  W 

if  ??rb°?yl  bridge  compounds  with  alkaline  hydrogen 
peroiHde.  C.  F  H.  Allen  and  J  W  Gates,  jun.  (/.  Amur.  Chem.  Soc., 
1942,  64^  2439—2442).—“  cis  ”-4  :  1 -endoKeto-2  :  3  :  5  :  G-tetra- 

phenyF4  .  :  3a  :  7a-tetrahydroinden-l-one  (I)  with  aq.  H,0..-Na0H 
f'  absorbs  4  O,  giving  a  peroxide,  softens  —80°,  decomp  up 

to  200  ,  which  with  KI-  or  HBr-AcOH  regenerates  (I)  but  in 


-  --r.H-  — 

(n  fiPh  CO  - CPh 

(I,)  CPh  I  H-C  CPh 

ch--"\/ 

CO 


IMr — ‘ 

c-H  cn.) 


L  O 


boiling  AcOH  gives  the  “  trans  “-isomeride  (II),  m.p.  variable  215° 

Qftn11 97A i  •'Lt/?37'  ff/i457!,'  f1/)  does  not  8ive  a  peroxide.  At 

•I  -.  — 70  '  ^  loses  CO  and  undergoes  a  1  :  2  shift  of  Ph,  giving 
.1  .  .1  .i  :  G  tetraphenylindan-1  -one  (III)  (structure  proved  below). 
In  other  respects  (I)  and  (II)  react  similarly:  both  add  1  MgMel 
and  show  1  active  H,  with  KOH-EtOH  give  2:3:5:  6-tetraphenyl- 
i  '  7a'^ra^y{^ro*n(ien'l-one-,7-carboxylic  acid,  and  with 

:  the  same  carbinol  etc.  3:3:5:  6-Tetraphenylindane- 

1  :  2-dione  (IV)  [prep,  from  (III)  by  SeOa  (cf.  loc.  cit.)]  gives  a  quin- 
oxaltne  derivative  and  with  H202-Na0H-H20-Et0H  gives  4  :  5- 

diphenyl-2-benzhydrylbenzoic  acid  (V)  (61%),  m.p.  258 _ 259°  (Me 

ester,  m.p.  165°),  which  withCuCO,  at  260—265°  gives  3  :  4 -diphenyl- 
1  -benzhydrylbenzene  [ 4-benzhydryl-o-terphenyl 1  (30%),  m.p  143°  (also 
prepared  from  3:4:  l-C8H3Ph2-COPh  and  MgPhBr  and  subsequent 
"(duct ion  by  Zn-AcOH),  and  aa  :  4  :  5 -tetraphenylphthalide  (VI) 
(10%),  m  p.  180°  (also  prepared  from  2:4:5:  l-C02H-C6H,Ph,'C0Ph 
and  MgPhBr).  (VI)  is  unaffected  by  Br,  AcCl,  or  Cr03[  and  with 
Zn— AcOH  gives  (V).  2  :  2  Dibromo  3  :  3  :  5  :  6-tetraphenylindanone 
with  MgPhBr  gives  first  the  2-Brrcompound  and  then  (III), 
MgRBr  and  (III)  give  1  :  3  :  3  :  5  :  8-pentaphenylindan-l-ol,  m  p 
233—234°  (decomp.)  (dehydrated  by  boiling  2%  H2S04-Ac0H 
to  1  :  1  :  3  :  5  :  6 -pentaphenylindene,  m.p.  227°),  1:1:5:  6 -tetra- 
phenyl-3-methyl-,  m.p.  180°,  and  -3-a-naphthyl-indene,  m.p  244° 
MgPhBr  and  (IV)  in  Bu20  at  100°  give  1  :  2  :  3  :  3  :  5  :  6 -hexaphenyl- 
indane-l  :  2-diol,  m.p.  159°.  r  s.  C 


General  method  for  synthesis  of  acenaphtheneguinones.  Buu-Hoi 
and  P.  Cagniant  ( Compt .  rend.,  1942,  214,  315— 317).— Acenaphthen- 
°ne  jl),  NO-C8H4-NMe2,  and  aq.  10%  Na2C03  in  EtOH  at  >40° 
give' acenaphthenequinonedimethylaminoanil,  m.p.  200 — 202°,  readily 
hydrolysed  (dil.  H2S04)  to  the  quinone.  2  :  l-CI0H8Me-CH2Cl  and 
aq.  EtOH-KCN  afford  the  nitrile,  b.p.  155°/0-5  mm  m  p  79° 
and  thence  2  :  l-C10H8Me-CH2-CO2H  [chloride  (II),  b.p.  148—150°/ 
0-5  mm. ;  amide,  m.p.  178°] ;  (II)  with  A1CL,  in  C8H6  or  PhNOz 
gives  1-methylacenaphthen-l-one,  b.p.  158°/21  mm.,  m.p.  120°  (semi- 
carbazonc,  m.p.  213—215°),  converted  [as  for  (I)]  into  I-methyl- 
acenaphthenequinone,  m.p.  200°  [ 8-dimelhylammoanil ,  m.p.  137° 
(III);  quinoxaline  from  o-C„H4(NH2)2,  m.p  198°].  (Ill)  is  accom¬ 
panied  by  a  little  of  the  corresponding  bismethylacenaphthylidene- 
dione,  m.p.  254°  (cf.  Sircar  etal.,  A.,  1933,  505).  4  :  l-C10H8Me-CH2Cl, 
b.p.  124 — 126°/2-l  mm.,  similarly  yields  4-methyl-l-naphlhylacetic 
acid,  m.p.  148°  [nitrile,  b.p.  154— 156°/0-5  mm,  ;  chloride,  b.p. 
148°/0-5  mm.,  cyclised  less  readily  than  (II)  ;  amide,  m.p.  209°], 
3-methylacenaphthen-l  -one ,  m.p.  92°  [semicarbazone,  m.p.  240°  (de¬ 
comp.)],  and  3-methylacenaphthenequinone,  m.p.  178°  (8 -dimethyl- 
aminoanil,  m.p.  189°;  quinoxaline,  m.p.  262—263°).  J.  E.  P. 

I-Nitro-5-aminoanthraquinone. — See  B.,  1943,  II,  45. 


IV.— STEROLS  AND  STEROID  SAPOGENINS. 


Sterols  of  alfalfa  [lucerne]  seed  oil.  II.  Isolation  of  0-  and  S- 

!  C  KinS  and  C  D-  Bal1  (/■  Amer.  Chem.  Soc.,  1942, 
B4,  -488  2492  ;  cf.  A.,  1940,  III,  83). — This  oil  yields  sterols,  giving 


insol.  acetates,  which  by  hydrolysis  and  then  fractionation  by  85% 
EtOH  yield  a-  (I),  m.p.  168-5—169°,  [a]f>7  -2-7°  (acetate,  m.p. 
180 — 182°,  [a],,1  —6-4°;  benzoate,  m.p.  196 — 199°,  [a]JJ  +2-1°), 
and  (3-spinasterol,  +0-5H2O,  m.p,  148 — 150°  (HsO  lost  at  110 — 
125°),  [a]|,0  +5-9°,  and  anhyd.,  m.p.  148 — 150°  [digitonide;  acetate 

(II) ,  m.p.  153 — 155°,  [a],,'  +5-1°;  benzoate,  m.p.  181 — 183°,  [a]},9 

+  7-5°].  The  sol.  acetates  yield  S -spinasterol,  +0-5H2O,  m.p.  143 — 
144°,  [a]DJ  +6-2°  [digitonide;  acetate  (III),  m.p.  132 — 133-5°,  [a]j,6 
+0-8°;  benzoate,  m.p.  165 — 168°,  [a]],  +11-1°].  [a]  are  in  CHC13. 

Hydrogenation  of  (II)  or  (HI)  gives  a-stigmastenyl  acetate.  Bessi- 
sterol  (IV)  (Kuwada  et  al„  A.,  1941,  II,  321)  differs  from  (I)  in  [a]. 
The  formulae  of  Fernholz  et  al.  (A.,  1940,  II,  373)  for  (I)  may  apply 
to  (IV).  R.  S.  C. 

Epimeric  7-hydroxycholesterols.  O.  Wintersteiner  and  W.  L, 
Ruigh  (J.  Amer.  Chem.  Soc.,  1942,  64,  2453 — 2457). — 7- Keto- 
cholesteryl  acetate  with  A  l(OPr^)  3-PrMjH  and  later  2%  KOH  gives 
crude  7(a) -hydroxycholesterol  (I),  m.p.  - — -176°  (Windaus  et  al., 
A.,  1935,  1363),  di-bA'*-cholestadien-3-yl  or  -A3's-cholestadien-l-yl 
ether,  m.p.  158 — 160°,  [a]j>  +90-6°  in  CHC13  (absorption  max. 
at  243  mil.,  e  54,000  in  Et2OJ,  and  A4:6-cholestadien-3-one.  (I) 
contains  up  to  20%  of  7(/3) -hydroxycholesterol,  m.p.  (>MeOH) 
186°  or  (solvent-free)  154 — 157°,  [a] 93  (+MeOH)  —87-6°  in  CHC13. 
Partial  hydrolysis  of  the  3  :  7(0)-,  m.p  151—152-5°  (lit.  155—157°), 
[a]ff  —107-5°  in  CHC13,  or  3  :  7(a)-dibenzoate  gives  the  7-mono- 
benzoates.  The  3  :  7 (a)-diacetate,  m.p.  106 — 107°,  [a]|,7  +51-8°  in 
CHC13,  and  7 (^-benzoate  (II),  m.p.  145—146°,  [a]g  -201°  in  CHC13 
(3  :  5 -dinitrobenzoate,  m.p.  178-5 — 179-5°,  [a]^3  —88-2°  in  CHC13;  H 
succinate,  m.p.  150 — 151°),  are  prepared.  Pyrolysis  of  (II)  gives 
little  7-dehydrosterol.  R.  S.  C. 

Gholesteryl  oxides.  P.  N.  Chakravorty  and  R.  H.  Levin  (J.  Amer. 
Chem.  Soc.,  1942,  64,  2317 — 2322). — Cholesteryl  acetate  and 
o-C02H*C8H4-C03H  in  boiling  Et20  give  the  0-  (I)  (58%),  m.p. 
Ill — 112°,  [a]p  —21-8°,  and  a-oxide  (II)  (15%),  new  m.p.  101 — 
103°,  [a]ff  —44-6°.  Cholesteryl  benzoate  gives  only  (50%)  its  a-oxide 

(III) .  m.p.  164 — 166°,  [a] —28-0°.  Cholesterol  gives  its  a-  (IV) 
(61%),  m.p.  141 — 143°,  [a]'j>  —44-5°  [also  obtained  from  (II)  by 
KOH-MeOH],  and  a  small  amount  of  0-oxide  (V),  m.p.  105 — 107°, 
[a]^5  -12-7°  [also  obtained  from  (I)].  NH2-CO-NH-NH2,HCl  and 
(I)  in  C5H5N  at  100°  give  B-chloro-B-hydroxy-3-acetoxycholestane  (VI), 
m.p.  187-5 — 189-5°,  unchanged  by  Ac20  and  also  obtained  from  (I) 
by  boiling  FeCl3-EtOH,  BzCl  -CC14,  or  BzC1-C5H5N  at  room  temp, 
and  then  100°,  or  C5H5N,HC1  in  boiling  EtOH.  C5H5N,HC1  in 
EtOH  converts  (III)  into  B-chloro-5-hydroxy-3-benzoyloxycholestane 
(VII),  m.p.  196 — 198°  (unchanged  by  Ac20),  (II)  into  (VI),  and 

(IV)  or  (V)  into  unstable  Cl-compounds  which  are  characterised  by 

conversion  into  (VII)  but  which  in  MeOH-COMe2  yield  a  halogen- 
free  compound,  m.p.  99 — 105°.  BzCl  with  (II)  gives  a  product, 
m.p.  160 — 170°,  converted  by  AczO  into  (VI),  with  (III)  or  (IV) 
gives  (VII),  and  with  (V)  gives  (VII)  and  another  substance,  m.p. 
197 — 198°.  With  boiling  Na2C03-Et0H-H20,  (VI)  gives  (IV),  which 
is  also  obtained  from  (VII)  by  KOH-MeOH.  The  stereochemistry 
of  the  reactions  is  briefly  discussed.  R.  S.  C. 


V.  TERPENES  AND  TRITERPENOID  SAPOGENINS. 

Strophanthin.  E.  Rabald  and  J.  Kraus  ( Z .  physiol.  Chem.,  1940 
265,  39 — 51). — Reduction  of  strophanthidin  (I)  by  Al  Hg  or 
Al(OPr3)3  gives  strophanthidol  (II),  m.p.  ~180°  (softens  at  150°) 
and  m.p.  222 — 223°  (corr.)  after  resolidifying  at  180 — 190°,  [a]},2 
+37-1°  in  MeOH  [ diacetate ,  m.p.  193 — 195°  (corr.)].  (II)  cannot 
be  hydrogenated  completely  in  presence  of  Pd-black  and  with 
Pd-C  or  PdO  absorbs  1  H2  with  formation  of  a  product,  m.p.  180 — 
185°,  and,  if  PdO  is  used,  a  substance,  m.p.  205 — 206°  (corr.)  after 
melting  and  resolidifying  at  - — -190°  ;  in  presence  of  Pt02  (II)  affords 
dihydrostrophanthidol,  melts  incompletely  at  170 — 180°,  resolidifies 
and  melts  at  207 — 208°  (corr.)',  [a]}J  +35-5°  in  MeOH,  identical 
with  the  compound  obtained  similarly  from  (I).  K-Strophanthin-y 
hepta-acetate  is  reduced  [Al-Hg  or  Al(OPr$)3]  to  K -strophanthol  y 
hepta-acetate ,  m.p.  172—173°  (corr.),  [a]^,1  —84°  in  C3H8,  hydrolysed 
by  Ba(OMe)2  in  MeOH  to  K -strophanthol-y  (III),  softens  at  190°, 
decomp.  195 — 200°,  [a]},4  +8-6°  in  MeOH  [ octa-acetate  (IV),  softens 
at  148°,  m.p.  153 — 155°  (corr.),  [a]},7  +7-1°  in  C8H„],  (III)  is  hydro¬ 
lysed  by  acid  to  (II)  and  strophanthotriose,  m.p.  225°  (corr. ;  de¬ 
comp.),  [a]i>  +7-34°  in  H20.  Ba(OMe)2-MeOH  and  (IV)  yield 
K- strophanthol-y  18-acetate,  m.p.  190 — 195°  (decomp.),  [a]},4  +9-85° 
in  MeOH,  which  is  l\ydrolysed  to  an  acetylated  genin  The  nomen¬ 
clature  /f-strophanthin-a,  -0,  and  -y  is  suggested  for  strophanthidin- 
cymarose  (cymarin),  strophanthidin-cymarose-glucose,  and  stro- 
phanthidin-cymarose-glucose-glucose  respectively.  H.  W. 

Sapogenins.  XVII.  Position  of  the  carboxyl  group  in  oleanolic 

and  glycyrrhetic  acids.  G.  A.  R.  Kon  and  W.  C.  J.  Ross  (J.C.S., 
1942,  741 — 744). — Me  acetyldehydro-oleanolate  (I)  with  Se02  in 
boiling  AcOH  gives  a  diketodehydro-estev  (II),  C33H48  0  8,  m.p.  247— 
248°.  [a]n  —144°  in  CHC13  (cf.  Ruzicka  et  al.,  A..  1939,  II,  331) 
which  is  saponified  to  a  neutral  substance  (III),  m.p.  286—289°, 
[alp  +204°  in  C6H6N  (cf.  Jacobs  et  al.,  A.,  1932,  749),  and  an  acid! 
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m.p.  262 — 204  ,  which  forms  a  pyridazine  derivative,  in.p.  263 — 
265°.  Oxidation  (H2Cr04)  of  (III)  yields  a  triketone,  C18H4!)03, 
m.p.  >300°  (decomp. ).  Acetyldeoxoglycyrrhetic  ester  (IV)  simi¬ 
larly  gives  a  diketo-dehydro-ester ,  m.p,  236 — 237°,  isomeric  with  (II), 
and  is  hydrolysed  to  the  acid,  m.p.  248 — 249°,  [a]E  —39°  in  CHCla, 
converted  into  the  same  hydroxy-di ketone.  Bromination  of  Me 
acetylglycyrrhetate  affords  a  Br^-ester,  decomp.  215 — 220°,  [a  E 
+521  in  CHCla,  and  a  dehydro-ester,  m.p.  241 — 242°,  [a]D  +321° 
in  CHClj,  which  is  reduced  (Zn— Hg-AcOH)  to  an  ester,  C33Hs204, 
m.p.  258 — 259°,  [a]D  +127°  in  CHCL,.  (I)  and  (IV)  are  therefore 
)3-ketonic  esters  and  support  is  thus  afforded  to  the  formulae  assigned 
to  the  parent  acids  (Bilham  et  at.,  A.,  1942,  II,  418).  F.  R,  S. 


VI.— HETEROCYCLIC. 

Analogues  of  synthetic  tetrahydrocannabinol.  G.  A.  Alles,  R.  N. 
Icke,  and  G.  A.  Feigen  ( J .  Amer.  Chem.  Soc.,  1942,  64,  2031 — 2035), 
— M-OMe-C,H4-CHO  (I)  and  MgBu“Cl  in  Et20  give  a-m-anisyl-n- 
amyl  alcohol  (92%),  b.p.  128-5 — 129°/5  mm.,  dehydrated  by  KHS04 
at  135—160°  to  >«-OMe-C6H4-CH:CHPra,  b.p.  92— 99°/l  mm., 
which  with  H2-PdO  in  EtOH  at  3  atm.  gives  m-n-amylanisole  (II) 
(81-5%),  b.p.  97 — 98°/3  mm.  m-OMe-CgHpCHj-OH  [prep,  from 
(I)  by  H2-Raney  Ni  at  90°/90  atm.]  with  cone.  HCl-CaCl2  gives 
the  chloride,  b.p.  75°/2  mm.,  which  with  MgBu“Cl  gives  (II).  30% 

aq.  HBr-AcOH  at  100°  converts  (II)  into  m-n- amylphenol,  b.p. 
99 — 100°/1  mm.  (3  :  5 -dinitrobenzoate ,  m.p.  70°),  condensation  of 
which  with  Et  cycfohexanone-2-carboxylate  (III)  by  H2S04  at  <25° 
gives  5"-n-amyl-Z‘  :  4'  :  5'  :  W-tetrahydrodibenz-2-pyrone,  b.p.  180 — 
185°  (bath)/10  y.,  and  thence  (MgMel  in  PhOMe  at  100°)  2  :  2-di- 
methyl-B" -n-amyl-Z'  :  4'  :  S'  :  d'-tetrahydrodibenzpyran  (99%),  b.p. 
140 — 145°  (bath)/0-5  y.  Similarly  are  prepared  4' -methyl-5" -n- 
amyl-,  5"  methyl-,  and  4' :  5" -dimethyl- ,  m.p.  105 — 106°,  -3' :  4' :  5' :  6'- 
tetrahydrodibenz-2-pyrone,  2:2:  -trimethyl-S" -n-amyl- ,  b.p.  155 — 
160°  (bath)/2  y  2:2:  5' ' -trimethyl- ,  and  2:2:4':  5 "-tetramethyl- 
3'  :  4'  :  5'  :  6'  tetrahydrodibenzpyran.  «t-OH‘CaH4-OBua  and  (III)  in 
POCl3-C6H„  give  S” -it-butoxy-i'  ;  4'  :  5'  :  d'-tetrakydrodibenz-2-pyrone 
(65%),  m.p.  87 — 88°,  b.p.  240 — 243°/3  mm.,  also  obtained  from  the 
5"-hydroxypyrone  by  Bua2S04-2N-Na0H  at  90 — 110°  and  converted 
by  MgMel-PhOMe  at  100°  into  2  :  2-dimethyl-5’'-n-butoxy-‘i' :  4' :  5' :  6'- 
tetrahydrodibenzpyran,  b.p.  133 — 134°  (bath)/l  y.  2:2:  i'-Tri- 
methyl-5"-n-butoxy -3'  :  4'  :  5' :  S’ -tetrahydrodibenzpyran,  b.p.  162  — 
168°/5  y.,  is  prepared  from  the  5-hydroxypyran  by  Bu“2S04-2n- 
XaOH  at  90—100°.  2  :  2 -Di-  and  2:2:  4' -tri-methyl-5" -ethoxy - 

3'  :  4'  :  5'  :  6-tetrahydrodibenzpyran,  liquids,  are  similarly  prepared. 
(PrCO)jO  and  a  drop  of  H2S04  convert  the  5"-hydroxypyrans 
into  5"-n-butyroxy-2  :  2 -di-  and  -2:2:  i'-tri-methyl-V  :  4'  :  5'  :  6'- 
tetrahydrodibenzpyran,  liquid ;  the  corresponding  5"-acetoxypyrans, 
m.p.  65 — 66°  and  59 — 60°,  respectively,  are  prepared  by  AcaO- 
C6HsN.  The  above-named  pyrans  produce  no  ataxia  in  dogs 
(doses  :  50 — 100  mg.  per  kg.)  or  corneal  anaesthesia  in  rabbits 

(doses  :  10 — 20  mg.  per  kg.)  (cf.  Ghosh  et  al,  A.,  1941,  II,  145). 
Synthetic  tetrahydrocannabinol  produces  ataxia  (8  mg.  per  kg.) 
but  no  corneal  anaesthesia  (doses  up  to  32  mg.  per  kg.)  (cf.  loc.  cit.). 

R.S.  C. 

Constitution  of  hibiscetin.  P.  S.  Rao  ( Current  Sci.,  1942,  11,  360  ; 
cf.  A„  1942,  II,  327).— 2  :  4  :  3  :  6  :  l-(OH)2C„H(OMe)2-CO-CH2-OMe 
with  ,[3:4:5:  l-(0Me)3C8H2'C0]20  and  (0Me)3Cf,H2-C02Na  gives 
7-hydroxy-3  :  5  :  8  :  3' :  4' :  5'-hexa-,  methylated  to  3  :  5  :  7  :  8  :  3' :  4' :  5'- 
hepta-methoxyflavone  (hibiscetin  Me,  ether).  F.  R.  G. 

Products  of  the  reaction  of  flavonols  with  boric  acid  and  organic 
acids  and  its  significance  for  the  anchoring  of  boron  in  plant  organs. 

K.  Taubock  ( Naturwiss .,  1942,  30.  439). — Evaporation  of  solutions  or 
suspensions  of  flavonols  (I),  H3B03,  and  H2C204  in  COMe2  gives  an 
Et20-sol.,  intensely  yellow  pigment  (II)  with  marked  yellow-green 
fluorescence  very  suitable  for  the  detection  and  determination  of 
traces  of  (I).  (II)  is  not  very  stable  and  on  repeated  evaporation 
passes  into  an  Et20-insol.,  non-fluorescent  pigment  similar  to  that 
obtained  with  citric  and  other  acids ;  in  dry  Et20  it  can  be  kept 
for  several  hr.  The  most  suitable  mol.  proportions  are  (I)  : 
H3B03  :  H2C204  =  1:1:4.  H2C204  can  be  replaced  by  CH2(C02H)2 

but  succinic,  fumaric,  and  adipic  acid  etc.  are  unsuitable.  The 
presence  of  OH  increases  the  reactivity.  Polybasic  CO-acids  are 
unsuitable.  Monobasic  NH2-acids  give  non-fluorescent,  Et20-insol. 
pigments  but  dibasic  NH2-acids  give  some  (II).  Naringenin,  cam- 
pherol,  quercitin,  morin,  quercetagenin,  myricetin  and  its  hexa- 
acetate  show  the  reaction,  which  is  not  exhibited  by  genistein, 
daidzein,  flavone,  or  hesperitin.  Anthocyanins  and  anthocyanidins 
give  intensely  coloured  but  non-fluorescent  substances  ;  this  is  true 
also  of  f-catechin,  dl-epic3.tech.in,  curcumin,  and  phloretin.  Evidence 
is  adduced  in  favour  of  the  view  that  B  is  partly  immobilised  in 
many  plant  organs  by  combination  with  (I).  ’  H.  W. 

Optically  active  tetrahydrocannabinol.  XIV.  d-  and  /-  3"- 
Hydroxy-2  :  2  :  4'-trimethyl-5"-n-amyl-3'  :  4'  :  5'  :  6  -tetrahydrodi¬ 
benzpyran.  R.  Adam,  C.  M.  Smith,  and  S.  Loewe  IT.  Amer.  Chem. 
Soc.,  1942,  64,  2087—2089 ;  cf.  A.,  1942,11,236). — dl-  is  resolved  by  l- 

menth-hydrazide  in  EtOH,  giving  l-3-methylcyclohexanone .  bp  164 _ 

168°  {semicarbazone,  m.p.  181°,  [a]??  +20-8°  in  EtOH  ;  1  -menth-hydraz- 


one,  m.p.  146°,  [a]E  —31-3°  in  EtOH).  This  and  the  rf-ketone  (prep, 
from  pulegone;  \-menth-hydrazone,  softens  at  126 — 130°,  m.p.  130 — 
136°)  with  Et2C204-Na0Et  at  3 — 5°  (later  room  temp.)  give  Et  d- 
and  l-5-methylcyclohexanone-2-carboxylate,  b.p.  122 — 124°/15  mm., 
Mi?  +90-5°  (^>+73°  by  keto-enol  equilibration),  —84-6°,  ^id 
thence  d-  and  l-3"-hydroxy-i'-methyl-5"-n-amyl-3'  :  4'  :  5'  :  6 '-tetra- 
hydrodibenz-2-pyrone,  m.p.  177°,  [a]§  +137°  in  CHC13,  [a]E  +133°, 
—  127°  in  EtOH,  and  d-  and  l-S"-hydroxy-2:2:4'-trimelhyl-5"-n- 
amyl-S'  :  4'  :  5' :  d'-tetrahydrodibenzpyran,  b.p.  175 — 185°/0-l  mm., 
[a]??  +147-5°  in  CHC13,  +147°  in  EtOH,  [a]2L?  -114°  in  EtOH. 
The  d-  and  i-pyrans  are  0-38  and  1-66  times,  respectively,  as  potent 
(by  ataxia)  as  the  di-compound  (cf.  Leaf  et  al..  A.,  1942,  II,  202). 

R.  S.  C. 


Condensation  of  1 :  4-dihydroxy-2-methylnaphthaIene  with  form¬ 
aldehyde  and  xylenol  alcohol.  H.  von  Euler  and  S.  von  Kispeczy 
(/.  pr.  Chem.,  1942,  [ii],  160,  195— 202).— 2  :  1  :  4-C10H5Me(OH),  (I) 
(1  mol.),  CH20  (1-1  mols.),  and  NaOH  (2  mols.  as  10%  solution) 
(room  temp. ;  48  hr.)  yield  a  yellow  compound,  C23Hle04  (probably 
3-methylenebis-2-methylnaphthaquinone),  and  colourless  material. 
(I)  (1  mol.),  CHjO  (IT  mol.),  and  cone.  HC1  (0-1  mol.)  afford  a 
product,  m.p.  280°,  which  with  Ac20-C5H5N  (100°;  2  hr.)  yields 

compound,  C2,H2206,  m.p. 


Me 


,  M>- 


-CH, 

-CH.C.H.Mr 


•OH-3  5  6 


Oil 


(15  min.;  100°)  yield  a  compound, 
(II)]  (acetate,  m.p.  230—231°). 


305 — 306°  (probably  di- 1- 
acetoxy-2-methylnaphtha- 
pyran),  and  a  compound, 
C3iH280  8,  m.p.  238°  (prob¬ 
able  3-methylenebis-l  :  4-di- 
acetoxy-2-methylnaphthalene). 
m-i- Xylenol  (1  mol.),  (I)  (2-5 
mols.),  and  96%  HCl-EtOH 
C28H  2608,  m.p.  204°  [probably 
W.  C.  J.  R. 


Ihionaphthen-indigotins. — See  B.,  1943,  II,  47. 
Phenoxthionins. — See  B.,  1943,  II,  45. 


Reaction  products  from  a-chloroketones  and  potassium  cyanide. 
III.  Cyanoacetonylacetone  and  a  new  method  of  preparing  acetonyl- 
acetone.  R.  Justoni  ( Gazzetta ,  1941,  71,  375 — 388). — 5-Hydroxy- 
2  :  4-dicyano-2  :  5-dimethyltetrahydrofuran  (I)  (A.,  1942,  II,  326) 
with  aq.  NaOH  gives  a  -cyanoacetonylacetone  cyanohydrin, 
COMe-CH(CN)  -CH2-CMe(OH)-CN,  a  syrup,  which  when  distilled 
gives  a'-cyanoacetonylacetone  (II)  (loc.  cit.)  (FeCl3  reaction ;  Cm 
salt),  from  which  it  is  also  obtained  by  action  of  HCN  and  KOH. 
With  boiling  cone.  HC1,  (II)  gives  S-cyano-2  :  5-dimethylfuran  (III), 
b.p.  183—183-5°,  hydrolysed  by  20%  KOH  in  aq.  EtOH  to  the 
amide,  m.p.  125°,  of  2  :  5-dimethylfuran-3-carboxylic  acid  With 
boiling  aq.  NH,  (or  solid  NH4  carbonate,  or  NH4OAc-AcOH),  (II) 
gives  'i-cyano-2  :  5 -dimethylpyrrole,  m.p.  89 — 90°  (also  obtained  from 
COMe-CHNa-CN,  CH2Cl-COMe,  and  aq.  NH,),  which  with  50%  aq. 
KOH  gives  the  amide,  m.p.  160 — 161°,  of  2  :  5-dimethylpyrrole- 
3-carboxylic  acid.  With  P2S3  or  P2S5  at  85 — 90°,  (II)  gives  (III) 
and  some  S-cyano-2  :  5-dimethylthiophen ,  b.p.  225 — 233°  (decomp.) 
(also  obtained  from  2  :  5-dimethylthiophen  and  BrCN-AlCla),  which 
is  hydrolysed  to  the  corresponding  amide.  At  70°,  (I)  and  dil. 
H2S04  give  y-cyano-a-aceto-y-valerolactone  (IV)  (cf.  Obregia,  A  ,  1892, 
324),  which  in  aq.  NaOH  gives  acetonylacetone'  [50%  yield  from 
(I)].  With  RN2C1,  (IV)  gives  the  phenylhydrazone  (V),  m.p.  208°, 
and  p-nitrophenylhydrazone  (VI),  m.p.  227°,  of  y-cyano-a-keto-y- 
valerolactone.  (Similarly  a-aceto-/?-ethylidenepropio-y-lactone  gives 
the  corresponding  a-phenylhydrazone.)  With  EtOH-HCl,  (V)  gives 
ii-keto  y  -cas  bet hoxy-y-valerolac tone  phenylhydrazone.  With  boil¬ 
ing  5%  NaOH,  (V)  gives  l-phenyl-5-methylpyrazole-3-carboxylic 
acid.  Similarly  (VI)  gives  1  +>-nitrophenyT5-methylpyrazole-3-carb- 
oxylic  acid,  new  m.p.  219 — 220°  (decomp.),  of  which  the  Me  ester, 
m.p.  174 — 175°,  is  obtained  from  C0Me-CH2-C0-C02Me  and  p- 
NOI-C,H4-NH-NH2.  e.  w.  w. 

Nicotin-p-phenetidide. — See  B.,  1943,  III,  41. 

4-8-DiethyIaminoamylammo-6-methoxy-,  b.p.  210 — 212  / 1  •  5 — 2 
mm.,  5:6:  7-trimethoxy-2-methyl-,  b.p.  142°/2  mm.  (8-nitro-,  m.p. 
115°,  and  8-amino-derivative,  b.p.  153°/2  mm.),  and  8-y-dimethyl- 
aminobutylamino-6-hydroxy-quinoline,  m.p.  118°  (O-acetyl  deriv¬ 
ative,  b.p.  195 — 200°/l  mm.). — See  A.,  1943,  III,  136. 

Synthetic  application  of  o-^-bromoethylbenzyl  bromide.  I. 
Sulphanilamide  derivatives  of  1:2:3: 4-tetrahydrowoquinoline. 

F.  G.  Holliman  and  F.  G.  Mann  ( J.C.S. ,  1942,  737 — 741). — The  prep, 
of  o-Br-[CH3]2-C8H4-CH2Br  (I)  is  improved  by  treating  0- 
C5H4Br-CH2Br  with  NaOEt  to  give  o -bromobenzyl  Et  ether,  b.p. 
119 — 120o/18  mm.,  which  under  special  conditions  with  EtBr 
undergoes  the  Grignard  reaction  in  combination  with  (CH2)20  to 
form  o-OH-[CH2]2-C6H4-CH2-OEt,  converted  by  HBr-AcOH  into 
(I).  />-C6H4Me-S02,NH2  and  (I)  with  K3C03  yield  2-p-toluene- 

sulphonyl-l  :  2  :  3  .  i-tetrahydroisoquinoline,  m.p.  142°.  Similarly, 
(I)  and  />-NHAc*CaH4*S02,NH2  give  2--p-acetamidobenzenesulphonyl- 
1:2:3:  4c-tetrahydroisoquinoline,  m.p.  175 — 176°,  hydrolysed  (HC1) 
to  the  N//2-compound,  m.p.  174°,  also  obtained  by  direct  con¬ 
densation,  along  with  2-[p-(2/-l/  :  2'  :  3'  :  4'- tetrahydroisoquinolyl )- 
benzenesulphonyl]- 1  ;  2  :  3  :  4z-tetrahydroisoquinoline ,  m.p.  157 — 157*5°. 
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p  NH,  <  Na2COfl,  and  (I)  afford,  after  acidification, 

p-|Z-l  :  z  :  3  :  4-tetrahydroisoquinolyl)benzenesulphonic acid  ( 4-0-5H..O) 
mi  p.  -Mi  -2.ii  (efferv.),  which  with  PC15— NH3  gives  in  small  yield 
the -sulphonamide,  m.p.  163°,  remelts  182 — 184°.  1-Amino-l  :  2  :  3  :  4- 
tetrahydroquinoline  sulphate  and  />-NHAc-CeH4-S02Cl  with  NaOH 
form  p-acetamidobenzenesulphon- 1  - ( 1  :  2  :  3  :  4 -tetrahydroquinolyl)- 
amide,  m.p.  203°  (decomp.),  which  could  not  be  hydrolysed,  p- 
NHAc-CeH4-S02-NH-NH2  and  ^>-NHAc-C,,H4-S02C1  in  C5H5N  give 
s-di-p-acetamidobenzenesulphonhydrazide,  m.p.  >300°,  hydrolysed 
(HC1)  to  the  N //..-compound  (  +  H20),  m.p.  203°  (decomp.).  The 
bactericidal  properties  of  the  compounds  are  recorded.  F,  R.  S. 

Quinoline  derivatives  of  sulphanilamide.  O.  G.  Backeberg  and 
J  L  C.  Marais  (J.C.S.,  1942,  758). — By  condensing  sulphanilamide 
with  the  appropriate  chloi  o -lepidine  and  -quinaldine  derivatives  in 
AcOH,  the  following  have  been  prepared  :  N4-(2 '-Upidyl)-,  m.p. 
258°,  VS*-(8'-methoxy-,  m.p.  249°,  and  N *-(W -ethoxy-2' -Upidyl)-,  m.p. 
278  ;  Ni-(4'-quinaldyl)-,  m.p.  280°  (decomp.) ;  N4-(6'-mcMo*y-,  m.p. 
301°  (decomp.),  -(8 '-methoxy-,  m.p.  293°  (decomp.),  -(8' -ethoxy-,  m.p. 
308°  (decomp.),  and  -( 8f-ethoxy-4'-quinaldyl)-sulphanilamide .  m.p, 
277°  (decomp.).  p  p  g 

New  synthesis  of  heterocyclic  compounds.  I.  2 :  3-Dialkyl- 
quinolmes.  V.  A.  Petrow  ( J.C.S. ,  1942,  693— 696).— By  treating 
the  anil,  R-CO-CHR-CH.'NAr,  prepared  by  condensing  equiv, 
amounts  of  CHO-CHMe-COMe  or  formylcyr/ohexanone  and  the 
appropriate  amine  in  EtOH,  with  the  amine  hydrochloride  and 
ZnCl2  in  EtOH,  the  following  have  been  obtained  :  2  :  3 -dimethyl- 
5  :  6 -benzoquinoline,  m.p.  124 — 125°  [ picrate ,  m.p.  260 — 261°  (de¬ 
comp.)],  from  y-(/3' -naphthyl-,  m.p.  171 — 172°.  and  y-(a-naphthyl- 
iminomethyl)-butan-p-one,  m.p.  110 — 111°;  6:7:8  :  9-tetrahydro- 
1  :  2-benz acridine,  m.p.  96-5 — 97-5°  [ picrate ,  m.p.  210-5 — 211-5° 
(decomp.)],  from  \-(a-naphthyliminomethyl)cyc\ohexan-2-one,  m.p. 
118 — 119°;  l-(j3-naphthyliminomethyl)cyc\ohexan-2-one,  m.p.  181 — 
182°;  9-,  m.p.  77 — 78°  [picrate,  m.p.  215 — 216°  (decomp.)],  and 
%-methyl-\  :  2  :  3  :  4-tetrahydroacridine,  m.p.  100 — 101°  [picrate,  m.p. 
189 — 190°  (decomp.)],  prepared  from  \- (m-tolyliminomethyl)cyc\o- 
hexan-2-one,  m.p.  152 — 153°,  and  dehydrogenated  to  2-methyl 
acridine,  m.p.  129 — 130°  (lit.  125 — 126°)  [picrate,  m.p.  225 — -226° 
(decomp.)];  7 -methyl-1  :  2  :  3  :  4-tetrahydroacridine,  m.p.  61 — 62° 
[. picrate ,  m.p.  189-5 — 190-5°  (decomp.)],  prepared  from  l-(p -tolyl- 
iminomethyl)cyc\ohexan-2-one,  m.p.  163 — 164°;  picrate,  m.p.  184 — 
185°  (decomp.),  of  2-methyl-l  :  2  :  3  :  4-tetrahydroacridine;  1  -anilo- 
methyl-4-methylcyclohexan-2-one,  m.p.  161-162°;  6  :  9-dimethyl- 

1:2:3:  4-tetrahydroacridine,  m.p.  38 — 39°  [picrate,  m.p.  187 — 188° 
(decomp.)],  from  l-(p-xylyliminomethyl)cyclohexan-2-one,  m.p.  100 — 
101°;  1-phenyl-l  :  2  :  3  :  4-tetrahydroacridine,  m.p.  130°  [ picrate ,  m.p. 
246 — 247°  (decomp.)],  from  l-(diphenylyl-4'-iminomethyl)cyclohexan- 
2 -one,  m.p.  201 — 202°,  and  dehydrogenated  to  3-phenylacridine,  m.p. 
127  -128°  [picrate,  m.p.  244r— 246°  (decomp.)];  9-,  m.p.  94-5 — 
95-5°  [picrate,  m.p.  197 — -198°  (decomp.)],  and  6(or  8 )-chloro- 
1:2:3:  4-tetrahydroacridine ,  m.p.  92°  [picrate,  m.p.  204 — 205° 
(decomp.)],  from  l-(m-chloroanilomethyl)cyclohexan-2-one,  m.p,  148 — 
150°;  1-chloro-l  :  2  :  3  :  4-tetrahydroacridine,  m.p.  95 — 96°  [picrate, 
m.p.  188 — 189°  (decomp.)],  from  \-(p-chloroanilomethyl)cyc\ohexan- 
2 -one,  m.p.  169 — 170°;  9-,  m.p.  79 — 80°  [picrate,  m.p.  191 — 192° 
(decomp.)],  and  6(or  3)-bromo-\  :  2  :  3  :  4-tetrahydroacridine,  m.p. 
86 — 87°  [picrate,  m.p.  213-5 — 214-5°  (decomp.)],  from  l-(m -bromo- 
anilomethyl)cyciohexan-2-one,  m.p.  155 — 156°;  L-(p-bromoanilo- 
methyl)cyc\ohexan-2-one,  m.p.  175 — 176°;  1-iodo-l  :  2  :  3  :  4-tetra- 
■hydroacridine,  m.p.  86-5 — 87-5°  [picrate,  m.p.  219-5 — 220-8°  (de¬ 
comp.)],  from  l-(p-iodoanilomethyl)cyclohexan-2-one,  m.p.  168 — 169°; 
6(or  8)-carbethoxy-l  :  2  :  3  :  4-tetrahydroacridine ,  m.p.  63 — 64° 
[picrate,  m.p.  161°  (decomp.)],  from  l-(m-carbethoxyanilomethyl)- 
cyclohexan-2-one,  m.p.  143 — 144°;  1 -carbethoxy-\  \  2  :  3  :  4-tetra¬ 

hydroacridine,  m.p.  94-5 — 95-5°  [picrate,  m.p,  197 — 198°  (decomp,)], 
from  l-(p-carbethoxyanilomethyl)cyclohexan-2-one,  m.p.  181  — 182°, 
and  hydrolysed  to  1:2:3:  4-tetrahydroacridine-l-carboxylic  acid, 
m.p.  290 — 291°;  l-(o -carboxy-,  m.p.  199 — 200°,  and  l-(o -carbo- 
methoxy-anilomethyl)cyc\ohexan-2-one,  m.p.  134-5 — 135-5°,  which  do 
not  give  acridine  derivatives;  1-hydroxy-l  :  2  :  3  :  4 -tetrahydro- 
acridine,  m.p.  290 — 291°  [ picrate ,  m.p.  229-5 — 230-5°  (decomp.)], 
from  l-(p-hydroxyanilomethyl)cyclohexan-2-one,  m.p.  154 — 155°; 
1-nitro-,  m.p.  170-5 — 171-5°  [ picrate ,  m.p.  204-5°  (decomp.)],  from 

1- (p-nitroanilomethyl)cyc\ohexan-2-one,  m.p.  244 — 245°,  reduced  to 
7-amino-l  :  2  :  3  :  4-tetrahydroacridine,  m.p.  141°  (Ac  derivative, 
m.p.  218-5 — 219-5°) ;  l-(m-nitroanilomethyl)cyc\ohexan-2-one,  m.p. 
171 — 172°,  which  does  not  form  an  acridine  derivative;  9 -methoxy- 
1:2:3:  4-tetrahydroacridine,  m.p.  121-5 — 122-5°  [picrate,  m.p. 
206-5 — 207-5°  (decomp.)],  from  l-(o-methoxyanilomethyl)cyc}okexan- 

2- one,  m.p.  131 — 132°;  7 -methoxy -1  :  2  :  3  :  4-tetrahydroacridine, 

m.p.  90 — 91°  ( picrate ,  m.p.  223-5 — 224-5°  (decomp.)],  from  l-(p- 
>nethoxyanilomethyl)cyclohexan-2-one,  m.p.  149 — 150°;  6(or  8)- 
acetyl-l  :  2  :  3  :  4-tetrahydroacridine,  m.p.  131 — 132°  [picrate,  m.p. 
211 — 212°  (decomp.)],  from  l-(m-acetylanilomethyl)cyclohexan-2-one, 
m.p.  139 — 140°;  and  T-anilino-1  .2:3:  4-tetrahydroacridine,  m.p. 
173°  [picrate,  m.p.  251 — 252°  (decomp.)],  from  l-(p -anilinoanilo- 
methyl)cyclohexan-2-one,  m.p.  144 — 145°.  A  mechanism  for  the 
reaction  is  suggested.  F.  R.  S. 


Sulphanilamide  derivatives  of  histidine.  M.  Amorosa  ( Gazzetta , 

1941,  71,  343 — 350). _ Histidine  hydrochloride  in  aq.  NaOH  with 

p-SOjCl-CjH^NHAc  gives  the  N-.4c  derivative  (I),  m.p.  (  +  3H20) 
122 — 132°,  (anhyd.)  decomp.  242 — 243°  ( quinine  salt,  m.p.  135°),  of 
p-aminobenzenesulphonylhistidine  (II),  m.p.  263 — 264°  (decomp.) 
[p-carbamido-deiiva.tive,  m.p.  229 — 231°  (decomp.)].  With  MeOH- 
HC1,  (I)  or  (II)  gives  the  Me  ester  dihydrochloride  (III),  m.p.  218 — 
225°  (decomp.),  of  (II).  Diazotisation  of  (II)  and  (HI)  and  coupling 
with  /3-C10H7"OH  gives  products,  m.p.  255 — 257°,  and  165 — 170°, 
respectively.  E.  W.  W. 

Y-Substituted  barbituric  acids.  J.  S.  Buck,  W.  S.  Ide,  and  R. 
Baltzly  ( J.Amer .  Chem.  Soc.,  1942,  64.  2233). — 1-Phenyl-  yields  1  -p- 
nitrophenyl-,  m.p.  188°,  and  thence  l-p-aminophenyl-5-ethyl-5- 
isobutylbarbituric  acid,  m.p.  153°.  The  appropriate  carbamides  and 
malonic  esters  yields  l-o -phenetyl-,  m.p.  193-5°,  l-p-ethylphenyl-5- 
ethyl-5-n-butyl-,  m.p.  107°,  and  5  :  5-diethyl-l-n-hexyl-,  m.p.  41°, 
-barbituric  acid.  R.  S.  C. 

Barbituric  acids. — See  B.,  1943,  III,  42. 

Lysine  and  ornithine. — See  A.,  1943,  II,  55. 

Convenient  synthesis  of  ^/-methionine.  H.  R.  Snyder,  J.  H. 
Andreen,  G.  W.  Cannon,  and  C.  F.  Peters  (J.  Amer.  Chem.  Soc.,  1942, 
64,  2082 — 2084). — Hydrogenation  (Raney  Ni)  of  n-keto-y-butyro- 
lactonephenylhydrazone  in  EtOH  at  100 — 150°/1700  lb.  gives 
3  :  6  diketo-2  :  5-di-,9-hydroxyethylpiperazine  (I)  (54%),  m.p.  178 — 
180°,  but  in  AczO  at  125°/2000  lb.  gives  a-acetamido-  (30%),  m.p. 
82 — 84°,  b.p.  175 — 178°,  hydrolysed  to  a-amino-y-butyrolactone 
(40%)  (hydrochloride,  m.p.  200 — 201°).  H2  Pd  C  in  MeOH  con¬ 
verts  a-oximino-y-butyrolactone  (prep,  by  OEt-NO-MeOH),  m.p. 
183—185°,  in  MeOH  into  (I)  (55—60%),  m.p.  186°  (decomp.). 
SOCL  at  0°  to  —5°  (later  warm)  and  (I)  give  3  :  ti-diketo-2  :  5-di-fl- 
chloroethylpiperazine,  m.p.  230 — 231°,  which  with  NaSMe  (2-2  mols.) 
in  EtOH  gives  3  :  6-diketo-2  :  5-di-f3-methylthiolethylpiperazine,  m.p. 
231 — 232°,  converted  by  cone.  HC1  into  (//-methionine  (85 — 95%). 

R.  S.  C. 

Glyoxalines.  n.  Interaction  of  benzamidine  with  phenylglyoxal. 

R.  C.  Waugh,  J.  B.  Ekeley,  and  A.  R.  Ronzio  (J.  Amer.  Chem.  Soc., 

1942,  64,  2028—2031  ;  cf.  A.,  1942,  II,  379).— Data  of  Kunckell  et 

al.  (A.,  1901,  i,  758)  are  erroneous.  Adding  cone.,  aq.  KOH  to 
BzCHO,H20  (I)  and  NH2-CPh!NH  in  EtOH  gives  a-hydroxyphen- 
acylbenzamidine  (II)  (40%),  OH-CHBz-NH-CPhINH,  +0-5EtOAc, 
m.p.  112 — 115°  (decomp.).  Adding  a  little  50%  aq.  KOH  to  (I) 
ana  NH2-CPh:NH2Cl  (III)  in  warm  HsO  and  then  boiling  gives 
4-hydroxy-3  :  4-diphenylglyoxaline  [  ?  b-keto-2  :  4-diphenyl-4  :  5-di- 
hydroglyoxaline ]  (IV)  (64%),  +0-5  dioxan,  m.p.  251 — 252°  ( acetate , 
m.p.  174°),  also  obtained  by  adding  acid  to  (II)  in  hot  alkali.  In 
boiling  AcOH,  (I)  and  (III)  give  4  :  5-dihydroxy-2  :  4-diphenyl-4  :  5- 
dihydroglyoxaline  hydrochloride  (62%),  darkens  at  260°,  m.p.  282° 
(diacetate,  m.p.  181°,  of  the  free  base),  which  is  also  obtained  by 
adding  an  excess  of  cone.  HC1  to  (II)  or  (IV)  in  alkali  and  in  absence 
of  acid  rapidly  gives  (IV).  In  EtOH  containing  a  trace  of  alkali, 
(IV)  gives  ( ?)  a  polymeride,  darkens  at  250°,  m.p.  262°,  whence  it  is 
regenerated  by  hot  alkali.  In  aq.  NaOAc  at  room  temp.,  (I)  and 
(III)  give  4  :  5-dihydroxy-2  :  5-diphenyl-l-a-hydroxyphenacyl-4  :  5-di- 
hydroglyoxaline  (87%),  m.p.  73 — 80°,  which  in  EtOH  yields  (IV). 
In  boiling  H,0,  (I)  and  (III)  give  NHS  and  a  substance  (<1%), 
C22HleN2,  m.p.  170 — 172°.  Absorption  spectra  of  the  products  are 
recorded  R.  S.  C. 

Pyrazole  compounds.  I.  Reaction  product  of  phenylhydrazine  and 
ethyl  cyanoacetate.  A.  Weissberger  and  H.  D  Porter  (J.  Amer. 
Chem.  Soc.,  1942,  64,  2133 — 2136). — Contrary  to  Conrad  et  al.  (A., 
1906,  i,  608),  CN-CH2-C02Et,  NHPh-NH2,  and  NaOEt  (2  mols. 
essential)  in  EtOH  give  3-amino-\-phenyl-5-pyrazolone  (I)  (43%), 
m.p.  218—220°  {N-Bz,  m.p.  220—221°,  N-C02£/-  (II),  m.p.  198— 
199°,  (?)  (C02Et)2-,  m.p,  106 — 108°  [with  a  little  piperidine  in 
boiling  EtOH  gives  (II)],  and  N-NH2-CO-derivative,  m.p.  235 — 
236°}.  With  AcCl  in  dioxan,  (I)  gives  the  3-Ac  derivative  (III), 
m.p.  218 — 220°,  but  with  boiling  Ac20  gives  the  ON-Hc2  derivative, 
m.p.  144 — 145°,  hydrolysed  to  (III)  by  cold  2%  NaOH. 
NHPh-N;C(C02Et)-CH2-C02Et  in  boiling  AcOH-C9H„  gives  Et 
1 -phenyl-5-pyrazolone-3-carboxylate  (80%;  less  under  other  con¬ 
ditions),  m.p.  185 — 186°,  converted  by  28%  aq.  NH3  at  room 
temp,  into  the  amide  (57%),  m.p.  233 — 235°  (decomp.),  and  by 
42%  aq.  N2H4,H20  at  room  temp,  into  the  hydrazide  (86%),  m.p. 
235—237°  (decomp.).  With  HCl-aq.  EtOH-NaNO,  at  5°  this  gives 
the  azide  (62%),  deflagrates  at  140°,  and  thence  (boiling  EtOH) 
(II)  and  (10%  NaOH  at  100°)  (I)  (proof  of  structure).  R.  S.  C. 

Pyrrole  series.  IX.  Determination  of  the  bridge  structure  of  di- 
pyrrylmethanes.  Estimation  of  active  hydrogen.  A.  H.  Corwin  and 
R.  C.  Ellingson.  X.  Rearrangements  of  pyrrole  rings  in  the  oxid¬ 
ation  of  dipyrrylmethanes.  A.  H:  Corwin  and  K.  J.  Brunings  (/. 
Amer.  Chem.  Soc.,  1942,  64,  2098 — 2106,  2106 — 2115;  cf.  A.,  1942, 
II,  380). — IX.  NH  in  pyrroles  (9  examples)  and  dipyrrylmethanes 
(12  examples)  is  determined  by  titration  with  NaCPh3  in  Et„0- 
C8H8-  or  -dioxan-N2,  the  indicator  being  the  colour  of  the  reagent. 
Blanks  on  solvents  are  necessary.  Technique  and  apparatus  are 
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C-Substitution  by  Me,  C02Et,  or  Br  does  not  interfere, 
but  COMe  consumes  additional  reagent.  NaCPh3  reacts  with  sub¬ 
stances  which  are  indifferent  to  molten  Na  or  K.  The  reaction 
mechanism  can  be  checked  by  hydrolysis  to  the  starting  material 
or  conversion  by  Me2S04  into  the  N- Me  compound ;  dimethylation 
is  thus  possible.  3  ;  5-Dicarbethoxy-2  :  4-dimethylpyrrole  thus  gives 
the  1  :  2  :  4-Mea  compound.  3^5:3':  5'-Tetracarbethoxy-4  :  4'-di- 
methyldipyrrylmethane  with  1  or  2  NaCPh3  and  then  Me2S04 
gives  the  1:4:  4'-Me3  and  1:4:1':  4'-Me4  (I)  compound,  respec¬ 
tively.  (I)  gives  a  red  Na  salt  (X-Na  salts  are  colourless),  in  which 
the  Na  is  probably  in  the  bridge  CH2,  since  the  salt  cannot  be 
methylated  and  by  hydrolysis  regenerates  (I).  4  :  4'-Dicarbethoxy- 

3:5:3':  5'-tetramethyldipyrrylmethane  with  2  NaCPh3  and  then 
Me2S04  gives  the  1  :  3  :  5  :  1'  :  3'  :  5'-Me0  compound  (II)  ;  use  of  1 
mol.  of  NaCPh3  gives  a  mixture  of  (II)  and  1  :  3  :  5  :  3'  :  5 '-Mes 
compound,  m.p.  176°  (decomp.)  [converted  into  (II)  by  further 
treatment],  1  NaCPh3  reacts  with  the  more  acidic  NH  of  4  :  3' :  5'- 
tricarbethoxy-3  :  5  :  4'-trimethyldipyrrylmethane,  yielding  with 
Me3S04  the  3:5:1':  4'-Me4  compound  (III)  ;  when  the  Na,  salt 
reacts  with  1  mol.  of  Me2S04  the  more  basic  NNa  reacts,  yielding 
the  1:3:5:  4 '-Met  compound,  m.p.  97°  [also  obtained  from  3  :  5- 
dicarbethoxy-4-methyl-2-chloromethylpyrrole  and  3-carbethoxy- 
1:2:  4-trimethylpyrrole  (V)  in  boiling  MeOH] ;  the  Na2  salt  and 
2  mols.  of  Me2S04  give  the  1  :  3  :  5  :  1'  :  4 '-Mes  compound  (VI), 
m.p.  129°,  also  obtained  from  3  :  5-dicarbethoxy-l  :  4-dimethyl  2- 
chloromethylpyrrole  and  (V)  in  boiling  MeOH  and  from  (IV)  by 
XaCPh3  and  then  Me2S04.  NaCPh3  and  (III)  in  dioxan  give  a 
blue-fluorescent,  red,  later  violet,  solution,  whence  HaO  or  Me2S04 
yields  a  compound,  C20H24O5N2,  m.p.  203 — 204°,  but  in  C8HS  gives 
a  colourless  Na  salt,  which,  as  usual,  with  H20  regenerates  (III) 
and  with  Me2S04  gives  (VI) . 

X.  4  :  4'-Dicarbethoxy-l  :  3  :  5  :  3'  :  5'-pentamethyldipyrrylmeth- 
ane  (VII)  [prep,  from  3-carbethoxy-2  :  4-dimethylpyrrole  and  (V)  in 
CH20-aq.  MeOH  at  45°],  m.p.  178 — 179°,  with  1  mol.  of  Br  in 
CC14  gives  HBr,  4  :  4'-dicarbethoxy-3  :  5  :  3'  :  o'-tetramethyldipyrryl- 
methene  (VIII)  (58%),  m.p.  189—190°  (decomp, ),  and  4-carbethoxy- 
1:3:  5-trimethylpyrrole  (IX)  and  with  0-5  mol.  of  Br  gives  HBr, 
96%  of  (VIII),  and  4  :  4'-dicarbethoxy-l  :  3  :  5  :  1'  :  3' :  5'-hexa- 
methyldipyrrylmethane  (X).  (VIII)  is  also  obtained  from  (VII)  by 
HC02H-HBr  or  C12-CC14,  but  not  by  neutral  or  basic  oxidising 
agents.  (VIII)  and  (X)  absorb  Br  equally  rapidly,  (VII)  more 
slowly.  Cl2  is  absorbed  very  rapidly  by  (VII),  but  pptn.  of  (VIII) 
is  then  slow.  3-Carbethoxy-2  :  4-dimethylpyrrole  with  aq.  HBr 
and  HC02H  at  65°  (not  room  temp.)  gives  (VIII).  Neutral  KMn04 
oxidises  4  :  4'-dicarbethoxy-3  :  5  :  3'  :  5'-tetramethyldipyrrylmethane 
(XI) ,  but  not  (VII) ,  to  (VIII) .  (VII)  is  unaffected  by  CH20-HBr .  Br 
converts  (VII)  and  (X)  into  (VIII)  (85-4%)  and  the  1  :  3  :  5  :  1' :  3' :  5'- 
Me.-methene.  (VII)  and  (X)  with  HBr-CCl4  give  95%  of  (VIII). 
4:4':  4"-Tricarbethoxy-l  :  3  :  5  :  3'  :  5'  :  3"  :  5"-heptamethyltri- 
pyrrylmefhane  and  HBr-CCl4  give  (XI)  (90%)  and  (V).  3  :  5-Di- 

carbethoxy-4-methyl-2-dichloromethylpyrrole  and  (VII)  in  dioxan- 
HC1  give  (VIII).  Br-CCl4  converts  4:3':  5'-tricarbethoxy-3  :  5  :  4'- 
trimethyldipyrrylmethane  into  4:3':  5'-tricarbethoxy-3  :  5  :  4'-tri- 
methyldipyrrylmethene  (83%),  m.p.  125°  (decomp.),  but  converts 
3:5:  4'-tricarbethoxy-l  :  4  :  3'  :  5'-tetramethyldipyrrylmethane  into 
(VIII)  [and,  presumably,  2:4:2':  4'-tetracarbethoxy-l  :  3  :  1 '  :  3'- 
tetramethyldipyrrylmethane  (not  isolated)].  "  Disproportionation  ” 
of  (VII)  by  Br  is  thus  shown  to  be  due  to  fission  of  C-CH2  and  not 
of  NMe;  reaction  mechanisms  involving  2-CHBr2-  and  2-H  mono¬ 
pyrrole  derivatives  are  discussed.  R.  S.  C. 

Methoxyglaucobilins,  a  new  type  of  bilirubinoid  pigment  ;  Gmelm’s 
reaction.  H.  Fischer  and  H.  Reinecke  (Z.  physiol.  Chem.,  1940,  265, 
9 — 21).-  Bilirubin  is  dehydrogenated  by  p-OiC6H4iO  in  AcOH  to 
biliverdin,  converted  by  FeCl3  into  the  compound,  C33H35OsN4Cl4Fe  ; 
this  is  converted  by  NaOH  followed  by  AcOH  and  then  by  CH2N2 
into  biliverdin  Me2  ester,  m.p.  213°,  which  gives  the  compound, 
C35H330„N4Cl4Fe,  m.p.  257°.  Formylneoxanthobilirubic  acid  is 
condensed  with  vinylneoxanthobilirubic  acid  (I)  to  Met  1'  :  8 '-di- 
hydroxy-1  :  3  :  6  :  %-tetramethyl-l -ethyl-2-vinyl-2‘ a-i'-ms-bilitriene-i  :  5- 
dipropionate,  m.p.  225°  (corresponding  ferrobilin,  m.p.  262°).  The 
ferrobilin,  m.p.  262°,  and  Zn  complex  salt  of  Me2  1'  :  S'-dihydroxy- 
1  :  3  :  6  :  7  tetramethyl-8-ethyl-2-vinyl-2'a-4'-ms-bilitriene-4  :  5-diprop¬ 
ionate  are  described.  (I)  and  3  :  3'-dimethyl-5  :  5'-dibromomethyl- 
pyrromethene-4 :  4'-dipropionic  acid  hydrobromide  afford  Met  1':  12'- 
dihydroxy-l  :  3  :  6  :  7  :  10  :  \2-hexamethyl-2  :  1 1  divinylhexapyrrene- 
4:5:8:  9-tetrapropionate ,  m.p.  242°.  The  Zn  complex  salt  is 
dehydrogenated  to  dimethoxycctioglaucobilin,  m.p.  193°  (correspond¬ 
ing  Cu  complex).  Glaucobilin  IX  a-Me,  ester  affords  a  Zn  complex 
C35H40O6N4Zn,  m.p.  305°,  converted  into  the  dimethoxyglaucobilin 
ester,  C37H4BOsR4,  m.p.  160 — 162°.  Glaucobilin  XI  11a  gives  a 
(OMe)2-compound,  C37H48ObN4  (Cm  complex).  Me  6'-bromo-l '-hydr¬ 
oxy-  is  converted  into  Me  1'  :  Q'-dihydroxy-2  :  3  :  6-trimethyl-l  :  5- 
diethyltripyrrene-4-propionate.  It  is  shown  that  the  violet  stage  of 
the  Gmelin  reaction  is  not  explicable  by  the  formation  of  dihydroxy- 
tripyrrenes.  H.  W. 

Isomerisation  of  chlorophylls  a  and  b.  H.  H.  Strain  and  W.  M. 
Manning  (] .  Biol.  Chem.,  1943,  146,  275 — 276). — Chromatographic 
adsorption  (dry  powdered  sugar ;  light  petroleum)  of  plant  extracts 


shows  that  chlorophylls  a  (I)  and  b  (II)  are  accompanied  by  small 
amounts  of  two  other  green  pigments,  chlorophylls  a'  (III)  and  b' 
(IV).  The  adsorption  column  is  washed  with  light  petroleum  con¬ 
taining  0-5%  of  Pr“OH  and  0-5%  of  NPhMe2;  (III)  forms  the  lowest 
green  band,  and  (IV)  separates  between  (I)  and  (II).  Higher  plants 
and  green  algae  extracted  at  or  at  >  room  temp,  yield  (III)  and 
(IV),  but  only  traces  are  obtained  by  extraction  at  —80°.  Plants 
not  containing  (II)  do  not  yield  (IV).  (I)  and  (III),  and  (II)  and 

(IV),  are  interconvertible,  rapidly  in  PraOH  at  95 — 100°,  to  give 
equilibrium  mixtures  containing  20%  of  the  new  isomeride.  Thus 
it  is  not  certain  whether  (in.)  and  (IV)  are  natural  plant  con¬ 
stituents.  Different  phaeophytins  are  obtained  from  (I)  and  (III), 
suggesting  a  difference  in  the  org.  portion  of  the  mol.  With  KOH- 
EtOH,  (I)  and  (III)  afford  spectroscopically  similar  phaeopurpurins ; 
(III)  probably  does  not  correspond  with  the  hypothetical  chlorophyll 
a2  of  Conant  et  al.  (A.,  1933,  403).  A.  T.  P. 

noOxazole  group.  X.  Nitro-,  amino-,  and  diazo-derivatives  of 
tsooxazole.  A.  Quilico  and  C.  Musante  ( Gazzetta ,  1941,  71,  327 — 
342). — 5-Methylisooxazole  with  HNO,  (d  T51)  in  H2S04-S03  at 
60 — 80°  gives  4 -nitro-,  b.p.  187 — 189°,  reduced  by  SnCl2-HCl  to  the 
hydrochloride,  m.p.  149°  (decomp.;  darkens  from  130°),  of  4 -amino- 
5-methylisooxazole  (I),  b.p.  130°/25 — 27  mm.  [Ac,  m.p.  87°,  Bz, 
m.p.  140°,  CHPK.,  m.p.  96—97°,  CHPh\CH-CH\,  m.p.  101°,  and 
m-N  O  2-C &H  t-C  H\,  m.p.  136—137°,  derivatives).  3-Methylisoox- 
azole  similarly  gives  4 -nitro-,  b.p.  103 — 107°/25 — 27  mm.,  and 
4-amino-3-methylisooxazole  (II),  m.p.  43°,  b.p.  118 — 120°/25  mm. 
[, hydrochloride ,  m.p.  184°  (decomp.);  Ac,  m.p.  90 — 91°,  Bz,  m.p. 
148 — 149°,  and  CHPh\,  m.p.  114°,  derivatives].  The  diazo-com- 
pounds  from  (I)  and  (II)  are  labile,  but  the  diazonium  chloride 
from  4-amino-3  :  5-dimethylfsooxazole  (obtained  as  above  ;  cf.  Mor¬ 
gan  et  al.,  J.C.S.,  1921,  119,  700)  with  boiling  aq.  CuS04-H2S04 
gives  C02,  Ac2  (which  is  also  obtained  by  similar  treatment  of 
COAc2,  the  presumed  intermediate  product),  and  5-acetyl-i-methyl- 
2  : 1  :  3-triazole,  m.p,  173 — 174°  (Ag  salt;  oxime,  m.p.  202° ;  p -nitro- 
phenylhydrazone,  m.p.  253 — 255°)  (which  with  K2Cr20,-H2S04  is 
oxidised  to  4-methyl-2  :  1  :  3-triazole-5-carboxylic  acid),  and  with 
boiling  dil.  H2S04  gives  4-chloro-3  :  5-dimethylisooxazole,  b.p.  151 — 
152°  (cf.  A.,  1939,  II,  90)  [ p-nitrophenylhydrazone ,  m.p.  235°  (de¬ 
comp.)],  and  CHC1Ac2,  with  a  substance,  C„)Hj403N1  ( ?)  [oxime, 
m.p.  196—197°  (Bz  derivative,  m.p.  207°);  p-nitrophenylhydrazone, 
m.p.  <315°  (darkens  from  300°)).  E.  W.  W. 

Substituted  sulphonamides.  J.  P.  English,  D.  Chappell,  P  H. 
Bell,  and  R.  O.  Roblin,  jun.  (J.  Amer.  Chem.  Soc.,  1942,  64,  2516). — 
j&N02-C6H4-S02-NH2  and  CH2CFCOCl  in  4-4%  NaOH  at  5°  give 
Nl-chloroacetyl-p-nitro-,  m.p.  172 — 173°,  reduced  by  SnCl3-conc.  HC1 
at  35°  to  Nl-chloroacetyl-p-amino-benzenesulphonamide,  m.p.  157 — 
158°.  2-Benzenesulphonamido-pyridine,  m.p.  171 — 172°,  -pyrimid¬ 
ine,  m.p.  229 — 230°,  -4-methylpyrimidine,  m.p.  193 — 194°,  -thiazole, 
m.p.  171 — 172°,  and  1:3:  4 -thiadiazole ,  m.p.  188 — 189°,  are  pre¬ 
pared  in  CjHjN,  M.p.  are  corr.  R.  S.  C. 

VII. — ALKALOIDS. 

Erythrina  alkaloids.  XIII.  Constitution  of  erythraline,  erythr- 
amine,  and  erythratine.  K.  Folkers,  F.  Koniuszy,  and  J. 
Shavel,  jun.  (/.  Amer.  Chem.  Soc.,  1942,  64,  2146 — 2151;  cf.  A., 
1943,  II,  49). — Indole  is  obtained  from  erythraline  (I)  or  ery¬ 
thratine  (II)  by  fusion  with  KOH.  (II)  gives  an  O -benzoate,  -|-2H20, 
m.p.  248 — 249°,  O -acetate,  m.p.  128 — 129°  [hydrolysed  by  HC1- 
EtOH-HaO  to  (II)],  methiodide,  +0-5H2O,  m.p.  121—125°,  [a]f,5 
-)-109-7°  in  HzO,  and  anhyd.,  m.p,  135 — 136°,  [a]D  -|- 1 10-4°  in 
H20,  and  thence  the  N -methyl-methine ,  C1DH2304N,  solid,  which 
with  Zn  dust  gives  a  gum.  H2— Pt02  in  H20  -f-  a  little  HBr  reduces 
(II)  to  dihydroerylhratine  hydrobromide  (III),  m.p.  249°,  unstable  at 
25°.  Absorption  spectra  are  recorded  for  erythramine  (IV),  (I), 
(II),  (III),  dihydroerythramine  hydrobromide,  6  :  7-methylenedioxy- 
1:2:3:  4-tetrahydrozscquinoline  hydrobromide,  and  hydrocotarn- 
ine.  (I),  (II),  and  (IV)  contain  one  CH202,  OMe,  tert.  N  common 
to  two  nuclei,  and  2,  1,  and  1  C’.C,  respec- 
■/  \  tively;  (II)  contains  also  a  non-phenolic 

-\oL  Ji  L.  OH;  four  fused  nuclei,  of  which  three  are 

h  aromatic  and  common  to  the  three  alkal- 

.  - 1.  oids  and  one  is  variously  hydrogenated 

and  oxygenated,  are  probably  present. 
The  skeleton  (A)  or,  less  probablv,  its  linear  analogue,  is  suggested. 

R.  S.  C. 


VIII. — ORGANO-METALLIC  COMPOUNDS. 

Bivalent  and  tervalent  rhodium,  m.  Compounds  of  rhodic 
halides  with  tertiary  arsines.  F.  P.  Dwyer  and  R.  S.  Nyholm  (/. 
Proc.  Roy.  Soc.  New  South  Wales,  1941,  75,  140 — 143). — RhX3  with 
AsR3  in  HCl-EtOH  gives  a  sol.  form  (I)  and  an  insol.  form  (II), 
converted  by  boiling  CeHs  into  (I).  It  is  suggested  that  (I)  is 
[RhX3,3AsR3]  whilst  (II)  is  (Rh(AsR3)  s,RhX6]'".  The  following 
were  prepared  :  diphenylmethylarsinerhodic  chloride,  m.p.  122 — 124° 
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and  176—178°,  bromide,  m.p.  116°  and  191°,  and  iodide,  m.p.  not 
recorded  and  200°;  p-tolyldimethylarsinerhodic  chloride,  m.p,  (form 

I)  86 — 88°,  bromide,  m.p.  (form  I)  109°,  and  iodide,  m.p.  85 _ 86° 

and  200°.  F  R  G 

IX.— PROTEINS. 

Present  status  of  mol.  wts.  of  proteins.  A.  Rothen  {Ann.  New 
York  Acad.  Sci.,  1942,  43,  229 — 241). — A  general  survey. 

N.  M.  B. 

Amino-acid  analysis  and  the  structure  of  proteins.  A.  C.  Chibnall 
( Proc .  Roy.  Soc.,  1942,  B,  131,  136 — 160). — A  lecture.  The  recent 
speculations  of  Bergmann  and  Niemann  on  protein  structure  are 
reviewed  in  the  light  of  new  analytical  data  for  certain  proteins. 
The  mol.  of  edestin  appears  to  be  a  system  of  6  similar  peptide 
chains  of  mol.  wt.  50,000,  the  constituent  residues  of  which  conform 
to  the  Bergmann-Niemann  rule.  Lactoglobulin  is  a  system  of 
8 — 9  peptide  chains,  not  all  of  like  composition,  ovalbumin  a  similar 
system  of  4  chains.  The  two  latter  proteins  contradict  the  rule 
but  the  component  peptide  chains  may  conform  to  it.  Insulin 
appears  to  be  a  system  of  18  peptide  chains  in  agreement  with 
Bernal’s  deductions  from  crystallographic  data.  The  conclusion 
that  these  protein  mols.  are  systems  of  peptide  chains  is  based  in 
part  on  titration  data  and  in  part  on  determinations  of  free  NH,-N ; 
the  method  of  linkage  of  these  chains  is  discussed.  J.  H.  B. 

Structure  of  silk  fibroin.  E.  Abderhalden  (Z.  physiol.  Chem.,  1940, 
265,  23 — 30). — In  addition  to  polypeptide  chains,  silk  fibroin  con¬ 
tains  large  amounts  of  2  :  5-diketopiperazines  (I)  or  ring  structures 
closely  related  thereto.  A  secondary  formation  of  the  isolated  (I) 
from  poly-  or  di-peptides  is  excluded.  Glycylalanine,  glycyltyrosine, 
and  alanylserine  anhydride  have  been  isolated.  H.  W. 


XI.— ANALYSIS. 

Use  of  concentrated  sulphuric  acid  instead  of  lead  dioxide  for  the 
absorption  of  oxides  of  nitrogen  in  micro-C-H  determinations.  K. 

Burger  ( Angew .  them.,  1942,  55,  260 — 261). — H20  is  absorbed  in 
Mg(C104)2,  then  N  oxides  in  H2S04,  and  then  C02  as  usually.  The 
H2SOj  may  be  reactivated  by  passing  O,  through  it  at  150°. 

.1  W.  S. 

Quantitative  decomposition  of  organic  bromine  and  iodine  com¬ 
pounds  by  the  lime  fusion  method.  W.  M.  MacNevinand  G.  H.  Brown 
(Ind.  Eng.  Chem.  [Anal.],  1942,  14,  908). — The  method  previously 
described  for  determination  of  Cl  (A.,  1940,  II,  263)  can  be  applied  to 
org.  Br  and  I  compounds.  J.  D.  R. 

Steam-distillation  apparatus  for  micro-Kjeldahl  analysis. — See  A., 

1943,  III,  76. 

Reduction  of  unsaturated  hydrocarbons  at  the  dropping  mercury 
electrode. — See  A.,  1943,  I,  64. 

Determination  of  inulin. — See  A.,  1943,  III,  152. 

Dissociation  constants  of  diphenylselenium  dibromide  and  di¬ 
iodide.— See  A.,  1943,  I,  61. 

Potentiometric  studies  in  oxidation  reduction  reactions.  XI. 
Quantitative  potentiometric  determination  of  aromatic  amines.  B. 

Singh  and  A.  Rehmann  (J.  Indian  Chem.  Soc.,  1942,  19,  349 — 353). — 
By  the  use  of  a  bright  Pt  electrode  in  the  titration  liquid,  in  con¬ 
junction  with  a  calomel  electrode,  o-  and  j>-N02,CfH1,NH2,  1:2:4- 
OH-CtHj(NH2)j,  o-  and  p-NH2CeH4-OH,  o-C?H4(NH2)2,  and  NHPh2 
can  be  accurately  determined  potentiometrically.  The  first  three 
are  titrated  in  aq.  HC1  against  standard  KIOa,  and  the  others  are 
titrated  in  (usually)  aq.  H2S04  with  standard  NaN02.  F.  L.  U. 


Heats  of  organic  reactions.  Digestion  of  ^-lactoglobulin  by  pep¬ 
sin. — See  A.,  1943,  I,  63. 

Oxidative  conversion  of  casein  into  protein  free  of  methionine  and 
tryptophan.  G.  Toennies  (/.  Biol.  Chem.,  1942,  145,  667 — 670). — 
Oxidation  of  casein  in  HC02H  solution  with  H202  converts  methionine 
and  probably  tryptophan  into  biologically  inactive  products  and 
cystine  is  partly  destroyed.  Threonine,  serine,  and  probably  other 
NH2-acids  are  unaffected.  R.  L.  E. 

Carbon  suboxide  and  proteins.  VII.  Malonylpepsin.  A.  H. 

Tracy  and  W.  F.  Ross  (/.  Biol.  Chem.,  1943,  146,  63 — 68;  cf.  A., 
1942,  II,  241). — Malonylation  of  the  free  NH,  and  phenolic  OH  of 
pepsin  inactivates  the  enzyme.  Gentle  hydrolysis  of  the  O-malonyl 
linking  causes  partial  reactivation,  indicating  intimate  association 
between  phenolic  OH  and  activity.  The  specificity  of  pepsin  is 
unaltered  by  the  presence  of  C02H  groups  in  positions  normally 
occupied  by  the  basic  lysyl  residues  in  pepsin ;  these  residues  are 
thus  unessential  for  activity  and  are  without  influence  on  the 
specificity  of  the  enzyme.  Malonylation  of  serum-albumin  increases 
the  no.  of  peptide  linkings  subject  to  the  action  of  pepsin. 

A.  T.  P. 

Brain  kephalin,  a  mixture  of  phosphatides  ;  separation  from  it  of 
phosphatidyl-serine  and  -ethanolamine,  and  a  fraction  containing  an 
inositol  phosphatide.  J.  Folch  (/.  Biol.  Chem.,  1943,  146,  35 — 44; 
cf.  A.,  1941,  III,  743). — Brain  kephalin  (modified  method  of  isolation 
from  fresh  ox  brain)  in  CHC13  is  fractionated  by  adding  to  EtOH ; 
fractions  are  freed  from  H20-sol.  impurities  by  dialysis.  Thus 
obtained  are  (a)  phosphatidylethanolamine  (I),  sol.  in  EtOH,  which 
has  the  composition  originally  attributed  to  the  whole  kephalin, 
and  is  hydrolysed  to  glycerophosphoric  acid  (II)  and  NH2-[CH2]2-OH, 
(b)  phosphatidylserine  (III),  and  ( c )  a  mixture  of  phosphatides,  one 
or  more  of  which  contains  inositol,  and  which  also  probably  con¬ 
tains  some  (III);  hydrolysis  yields  inositol,  serine,  and  (II).  With 
the  exception  of  (I),  the  phosphatides  in  the  kephalin  fraction  of 
brain  lipins  are  strongly  acidic  and  are  isolated  from  brain  as  K  or 
Na  salts  when  treatment  with  mineral  acid  is  avoided  in  isolation. 

A.  T.  P. 


X.— MISCELLANEOUS  UNCLASSIFIABLE 
SUBSTANCES. 

Colour  test  for  citrinin.  Its  preparation.  H.  Tauber,  S.  Laufer, 
and  M.  Goll  (J .  Amer.  Chem.  Soc.,  1942,  64,  2228— 2229).— Prep,  of 
citrinin  from  P.  citrinum  is  outlined.  With  H202-Et0H-H20  it 
becomes  yellow,  changed  to  red  by  NaOH.  The  yellow-red  change 
is  reversiblPby  H2S04-Na0H.  Cultures  give  the  same  reaction; 
penicillin  does  not.  Exposure  in  dioxan  causes  a  similar,  but  in 
EtOH  a  different,  change.  R.  S.  C. 

Notatin :  an  anti-bacterial  glucose-aerodehydrogenase  from 
Pemcillium  notatum,  Westling. — See  A.,  1943,  III,  143. 


Microbiological  method  for  determination  of  /)-aminobenzoie  acid. 

M.  Landy  and  D.  M.  Dicken  (/.  Biol.  Chem.,  1943,  146,  109 — 
114). — The  method  is  based  on  the  growth  response  of  Acetobacler 
suboxydans  to  £-NH2-C6H,-C02H  (I) ;  turbidity  is  measured  with  a 
photo-electric  colorimeter.  No  growth  occurs  in  the  basal  medium 
in  absence  of  (I).  Materials  insol.  in  H20  are  first  finely-divided, 
extracted  with  10 — 20  vols.  of  H20  for  30  min.  at  15  lb.,  centrifuged, 
and  filtered.  The  inhibitory  action  of  blood,  c.s.f.,  etc.  on  the  test 
organism  is  overcome  by  autoclaving.  (I)  is  widely  distributed, 
e.g.,  in  brewer’s  yeast,  liver  extract,  fresh  liver,  and  meat  extract, 
and  probably  in  most  body  tissues.  The  activity  of  other  com¬ 
pounds  similar  to  (I),  viz.,  p-amino-phenylacetic  acid,  -ethyl  benzoate, 
-phenylglycine,  etc.,  is  not  comparable  with  that  of  (I),  and  thus 
the  method  has  high  specificity.  A.  T.  P. 

Determination  of  the  tocopherols  and  tocopherylciuinones  by  the 
colorimetric  oxidation-reduction  method.  J.  V.  Scudi  and  R.  P. 
Buhs  (/.  Biol.  Chem.,  1943,  146,  1—6;  cf.  A.,  1941,  III,  685;  1942, 
III,  702).—  The  sample  containing  tocopherols  (I)  is  dissolved  in 
BuOH,  AuC13  added,  and  the  mixture  kept  in  the  dark  at  room  temp, 
for  30  min. ;  aq.  technical  hexane  is  added  ;  the  org.  layer  is  washed 
and  cone,  in  vac.  under  N2.  Reduction  is  effected  using  Raney  Ni 
in  BuOH  with  phenosafranine  (II)  as  indicator,  and  the  solution 
is  pumped  into  standard  2  :  6-dichlorophenol-indophenol  (III). 
Vitamin-ff  quinol  reduces  (III)  immediately,  but  tocopherylquinones 
(IV)  act  more  slowly  (40 — 60  min.)  and  are  estimated  by  difference. 
The  specificity  of  the  method  can  be  increased  by  preliminary 
reductive  treatment  with  Claisen’s  alkali.  Substances  to  be  tested 
must  be  oil-sol.  and  non-reducing,  and  with  AuC13  give  new  sub¬ 
stances  capable  of  reversible  reduction  and  oxidation,  which  have 
an  oxidation-reduction  potential  >  that  of  (II)  but  <  that 
of  (III),  and  which  must  reduce  (III)  slowly.  Carotenoids  and 
vitamin-/!  do  not  interfere.  (I)  and  (IV)  in  the  same  sample  are 
best  determined  by  two  analyses,  although  this  is  not  essential,  as 
(I)  can  be  recovered  by  light  petroleum  after  determining  (IV),  and 
then  oxidised  further.  Results  are  given  for  wheat-germ  oil,  refined 
cottonseed  oil,  dog  plasma,  and  whole  human  blood  [(IV)  not  ob¬ 
served  previously].  The  difference  in  biological  activity  between 
a-  and  /?-  +  y-tocopherols  is  discussed,  and  a  method  of  differen¬ 
tiating  suggested,  viz.,  £-  and  y-  with  HNOa  give  (probably) 
c-quinones,  whereas  a-  apparently  does  not  react.  A.  T.  P. 

Determination  of  lanthionine.  W.  C.  Hess  and  M.  X.  Sullivan  (/. 
Biol.  Chem.,  1943,  146,  15 — 18). — Lanthionine  (I)  is  converted  into 
cysteine  (II)  by  colourless  57%  HI  containing  1%  of  KH2PO„  at 
135 — 140°  (in  N2).  Neither  cystine  nor  methionine  interferes  with 
the  determination  of  (I).  (I)  formed  by  dil.  alkali  treatment  of  a 

protein  such  as  wool  or  lactalbumin  can  be  determined  colori- 
metrically  by  first  hydrolysing  the  (I) -containing  protein  with 
HC1;  (I)  does  not  react  in  the  Sullivan  cystine  or  cysteine  reactions. 
Then  total  (II)  is  measured  after  hydrolysis  of  the  protein  with  HI. 
The  difference  between  the  two  hydrolysates  gives  amount  of  (II) 
derived  from  (I),  which  multiplied  by  1-72  gives  amount  of  (I). 

A.  T  P. 
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Semiquantitative  extension  of  the  electronic  theory  of  the  English 
school.  A.  E.  Remick  (/.  Org.  Chem.,  1942,  7,  534 — 545). — The 
author  advocates  the  summation  of  A H  for  all  linkings  made  and 
broken  in  the  rate-controlling  step  as  the  best  method  for  judging 
the  most  probable  reaction  path.  If  this  summation  is  made  cor¬ 
rectly  taking  into  account  the  interaction  between  all  the  linkings 
involved  the  val.  of  A H  finally  obtained  should  be  the  heat  of 
activation.  Such  calculations  can  be  made  with  fair  accuracy  for 
simple  compounds  on  the  basis  of  the  theory  of  abs.  reaction  rates. 
If  these  interactions  are  neglected  and  a  simple  summation  is  made 
of  the  AH  vals.  for  the  linkings  made  and  broken,  the  results  give 
a  reasonably  safe  guide  for  comparing  reactions  involving  unsub¬ 
stituted,  unconjugated  compounds  and  hence  form  a  semiquant, 
extension  of  the  electronic  theory  of  the  English  school.  Since  the 
method  aims  only  at  establishing  a  sequence  of  the  relative  prob¬ 
abilities  of  different  conceivable  rate-controlling  steps,  the  calcul¬ 
ations  can  be  further  simplified  by  omitting  from  consideration  all 
of  the  AH  terms  for  linkings  which  would  occur  in  both  or  all  of  the 
reactions  under  consideration  and  which  would  accordingly  cancel 
out  in  the  final  comparison.  The  resultant  vals.  of  AH  are  desig¬ 
nated  ' '  comparative  heats  of  activation.’  ’  Considerations  are  applied 
to  (a)  addition  of  halogens  to  C2H4  in  which  it  is  established  that 
the  most  probable  mechanism  is  CH2!CH2  +  Cl2  ^±. 

CH2:CH, —  Cl-Cl ->CH2C1-CH2  +  Cl,  that  the  reaction  will  lead 
to  addition  rather  than  to  substitution,  that  C2H4  is  the  nucleo¬ 
philic  reagent  in  this  reaction  which  may  accordingly  be  placed 
in  class  A  of  the  Ingold-Rothstein  scheme,  and  that  the  velocity 
of  halogen  addition  is  Cl2  >  Br2  >  I2 ;  (b)  addition  of  H  halides  to 
olefines  in  which  the  rate-controlling  step  is  CRjlCH,  +  HX  -> 
CR2:CR2-H-X  and  the  predicted  order  of  velocity  (neglecting 
entropy  factors)  is  HI  >  HBr  >  HC1 ;  (c)  hydrolysis  of  chlorides 
of  N  and  P  in  which  the  relative  probabilities  of  the  mechanisms 
are  XC12  +  H+  ^  XC12  --  Cl-H  ->CIX+  +  HC1  >  XC12  +  H+  ^ 
H  —  XC12  —  Cl  HXC12  +  Cl-  >  XC12  +  OH~  ^  C12X  -  -  Cl  —  OH 
->-Cl2X  +  HOC1.  On  the  assumption  that  the  3  Cl  atoms  are 
removed  by  the  same  mechanism  PC12  should  yield  HC1  and  P(OH)3. 
For  NClj  the  comparative  heats  of  activation  for  the  three  mechan¬ 
isms  are  —58-6,  —43-4,  and  +76-8  kg. -cal.  Hence  the  second 
mechanism  is  the  more  probable  and  NC13  would  be  expected  to 
yield  HOC1  and  NHS  on  hydrolysis ;  (d)  hydrolysis  of  alkyl  halides 
which  in  acid  solution  is  shown  to  follow  the  mechanism  MeX  + 
AqH+  Me  X-H+  +  Aq  ->  Me+  +  HX  -f  aq;  (e)  cyanohydrin 
formation  with  aldehydes  for  which  a  more  facile  addition  is  pre¬ 
dicted  in  a  basic  than  in  an  acidic  medium;  (/)  reactions  of  ethers 
with  halogen  hydrides  etc.  which  probably  follow  the  course, 
MeOMe  +  HX  ^  MeO  (Me)  •  H-X  ->  MeOH  +  X'  +  Me+,  and  (g) 
reactions  of  alcohols  with  halogen  hydrides  in  which  the  order  of 
reactivity  is  calc,  to  be  tert.  >  sec.  >  primary.  H.  W. 

“  Sliding  ”  isomerism  (“  olisthomerism  ”).  A.  Balandin  (Acta 
Physicochim.  U.R.S.S.,  1942,  16,  195 — 205). — Where  it  is  possible 
by  change  of  groups  in  different  ways  to  arrive  at  the  same  com¬ 
pound  from  the  same  starting  materials,  the  products  are  called 
"  sliding  ”  isomerides  or  olisthomerides.  Thus,  in  the  formation  of 
MeOAc  from  AcOH  and  MeOH,  the  substances  may  combine  as 
follows  :  Me ; O H  4-  MeCOjOH  and  MejOH  +  MeCO-OjH.  Con¬ 
ditions  for  the  existence  of  this  type  of  reaction  are  outlined.  Re¬ 
actions  in  which  it  may  take  place  include  esterification,  formation 
of  ethers  from  alcohols,  formation  of  mixed  acid  anhydrides,  mixed 
ketones,  aldehydes  from  formic  and  another  carboxylic  acid,  sec. 
amines  from  two  primary  amines,  and  the  reaction  between  two 
different  peroxides,  etc.  The  investigation  of  the  reactions  provides 
an  important  method  for  comparing  the  strengths  of  linkings  and 
the  mobility  of  groups  and  atoms.  Isotopes,  artificial  radioactivity, 
and  optical  activity  can  also  be  introduced  into  the  study  of  the 
phenomenon.  A.  J.  M. 

Stereochemistry,  m.  Preparation  of  d-a-deutero-^-methyl- 
bntane.  Its  optical  rotation.  H.  C.  Brown  and  C.  Groot  (/.  Amer. 
Chem.  Soc.,  1942,  64,  2563 — 2566) . — i-CHMeEt-CH2-OH  (from  fusel 
oil)  and  SOC12-C5HsN  give  <f-CHMeEt-CH2Cl,  b.p.  99-5°/750  mm., 
“u  + 1  '33°,  the  Mg  derivative  of  which  with  HC1  gives  EtPrP  and 


with  DC1  gives  rf-CHMeEpCH2D,  b.p.  27°/746  mm.,  a618,  <0  005°, 
probably  <0-002°.  R.  S.  C. 

Isomerisation  of  n-pentane. — See  B.,  1943,  II,  2. 

Industrial  synthesis  of  hexachloroethane.  n.  Chlorination  of 
tetrachloroethane. — See  B.,  1942,  II,  417. 

Cyclic  production  of  nitroparaffins. — See  B.,  1943,  II,  38. 

Synthesis  of  ethylenic  and  saturated  hydrocarbons  of  {'50-structure 
with  a  quaternary  carbon  atom.  n.  Reaction  between  /3-bromo- 
|8S-dimethyl-Av-pentene  and  magnesium  alkyl  halides.  R.  J.  Levina 
and  J.  B.  Kagan  (/.  Gen.  Chem.  Russ.,  1941,  11,  523 — 526). — 
CMe2:CH-CMe2Br  and  MgRX  (X  =  Cl,  Br)  yield  the  hydrocarbons 
CMe2:CH-CMe2R  (R  =  Me,  Et,  b.p.  132°,  Pr“,  b.p.  152-153-5°). 
These  are  hydrogenated  to  the  hydrocarbons  CMe2Bu0R  (R  =  Me, 
Et,  b.p.  129—130°,  Pr»,  b.p.  151—152°).  R.  T. 

Stability  of  butadiene  in  nitrogen  mixtures  at  250 — 500°. — See  B., 
1943,  II,  1. 

Photo-addition  of  hydrogen  bromide  to  olefinic  linkings.  W.  E. 
Vaughan,  F.  F.  Rust  and  T.  W.  Evans  (/.  Org.  Chem.,  1942,  7,  477 — 
489). — “Abnormal”  addition  of  HBr  to  olefinic  linkings 
(CH2:CHMe,  CH2:CHEt,  CH2:CH-CH2Br,  diallyl)  has  been  effected 
photometrically  in  liquid  and  vapour  phase  without  the  intervention 
of  Oa  or  peroxides.  In  the  liquid  phase,  quant,  conversions  can  be 
obtained  so  rapidly  that  the  method  suggests  itself  for  practical 
syntheses ;  irradiation  with  sufficiently  short  A  is  the  principal  re¬ 
quirement.  Some  photo-dissociable  materials  (aldehydes,  ketones, 
metal  alkyls)  are  able  to  sensitise  the  "  abnormal  ”  addition  even 
when  the  radiation  used  is  not  absorbed  by  HBr  or  the  olefine. 
Certain  materials  (Mel,  I)  are  powerful  inhibitors  of  the  gas- phase 
process.  All  the  evidence  substantiates  previous  conclusions  that 
the  mechanism  of  the  ‘  ‘  abnormal  ’  ’  addition  is  a  chain  reaction 
involving  Br  atoms  and  free  radicals.  H.  W. 

Olefine-oxygen- hydrogen  bromide  photo-reaction.  F.  F.  Rust 
and  W.  E.  Vaughan  (J.  Org.  Chem.,  1942,  7,  491 — 496). — The  presence 
of  large  conCns.  of  02  inhibits  the  photo-reaction  of  olefines  (C2H4 
and  C2Hj).  The  products  of  these  retarded  reactions  include  the 
M-monobromide,  dibromide,  bromohydrin,  and  H20.  In  the  case 
of  C2He  CH2AcBr  is  also  formed.  Peroxidic  compounds  are  not 
found.  CH2AcBr  (and,  by  analogy,  any  a-Br-ketone)  acts  as  a 
powerful  catalyst  for  the  1 '  abnormal  ”  addition  of  HBr  to  olefines, 
even  in  the  dark.  H.  W. 

Cetene  (Aa-hexadecene).  H,  Suida  and  F.  Drahowzal  (Ber.,  1942, 
75,  [B],  991 — 997). — Evidence  is  adduced  in  favour  of  the  view  that 
homogeneous  Aa-hydrocarbons  are  obtained  from  Mg  alkyl  chlorides 
and  allyl  halides.  ji-C12H25C1  is  converted  by  KCN  into  »-trideco- 
nitrile,  b.p.  150-6°/10-5  mm.,  reduced  by  the  rapid  action  of  a  slight 
excess  of  Na  in  boiling  Bu“OH  to  «-C12H27-NH2,  the  hydrochloride 
of  which  is  transformed  by  BzCl  in  CsHe  at  108 — -110°  into  benz- 
tridecylamide,  m.p.  70-6°.  This  is  converted  by  PC15  into  n- 
C12H2,C1,  b.p.  135-7 — 136°/9  mm.  (corresponding  bromide,  b.p. 
148 — 149°/9-5  mm.,  m.p.  6-0°),  transformed  by  the  successive  action 
of  Mg  and  CH2XH-CH2Br  into  Aa-hexadecene  (cetene).  H.  W. 

Addition  of  iodine  trichloride  to  acetylene  and  the  structure  of 
fl-chlorovinyliodochloride.  R.  C.  Freidlina  and  A.  N.  Nesmejanov 
( Compt .  rend.  Acad.  Sci.  U.R.S.S.,  1941,  31.  892 — 894). — 

Addition  of  IC12  to  C2H2  in  either  3%  or  15%  HC1  gives  /3-chloro- 
vinyliodochloride  (I),  m.p.  74",  identical  with  the  substance  obtained 
by  addition  of  Cl2  to  CHC1ICHI.  C2H2  is  eliminated  from  (I)  by 
treatment  with  CsCl  or  C5H5N.  A  solution  of  (I)  in  CHC1S  with 
C5H6N  gives  a  ppt.  of  a  double  compound  of  (I)  and  C6H5N,  reduced 
by  FeSOj  with  evolution  of  I.  F.  R.  S. 

Purification  of  methanol. — See  B.,  1943,  II,  39. 

Constitution  of  pirylene  :  chemical  evidence.  H.  Sargent,  E.  R. 
Buchman,  and  J.  P.  Farquhar  (/.  Amer.  Chem.  Soc.,  1942,  64,  2692 — 
2693;  cf.  A.,  1943,  I,  54). — Degradation  of  1  :  1 -dimethyl-2-bromo- 
methylpyrrolidinium  bromide  gives  mixed  bases  (A)  (70%),  b.p. 
—56 — 70°/50  mm.  (cf.  lit.),  from  which  13%  of  a  stable  base,  C,H12N, 
b.p.  65°/49  mm.  (diliturate,  m.p.  161 — 162°;  picrate,  m.p.  100-5 — 
101°),  is  obtained.  The  derived  methiodide  (I),  m.p.  259°  (decomp.) 
(lit.  257°)  (corresponding  methopicrate,  m.p.  112-5 — 113°),  is  also 
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obtained  from  (A);  it  is  stable  to  HaO  at  100°  and  resists  hydrogen¬ 
ation,  but  gives  the  methochloride  which  with  H2-Pd-C  in  H,0  at 
*  .atm.  yields  «-C6H11iNMe3X.  Distilling  (I)  with  cone.  aq.  KOH 
gives  pirylene  (II)  (59—73%),  b.p.  59-4°/744  mm.,  which  is  shown 
to  De  LMejU’CH.CHj  by  physical  properties,  addition  of  3  H„  (Pd-C) 
”‘C5H!2  and  of  HCl  to  give  CHMeICCl-CHICR,  [1:4- 
O.Ci0H6.O  adduct,  m.p.  180-7 — 181  ;  (II)  does  not  react  at  100°1. 
M.p.  are  corr.  R  S  C  * 

Octadecyl  alcohol  (3  :  5-dinitrobenzoate,  m.p.  77-5°)  etc.  in  gor- 
gomas — See  A.,  1943,  III,  181. 


Silico-organic  compounds.  IV.  Action  of  organic  acid  halides 
and  ol  hydrohalogen  acids  on  silico-orthoesters.  H.  W.  Post  and 
H  M.  Norton  (/.  Org.  Chem.,  1942,  7,  528— 533).— Si(OEt)4  and 
AcCl  (1  :  1)  at  135°  give  SiCl(OEt)3  in  90%  yield.  At  185°  and 
with  ratio  1  :  2  there  is  a  fair  yield  of  impure  SiCl3(OEt)3  whilst 

with  ratio  1  :  5  some  SiCl3(OEt)  is  produced.  At  200°  in  a  steel 

bomb  with  ratios  1  :  2  and  1  :  1  only  EtOAc  could  be  identified, 
spongy  siliceous  polymerides  being  also  produced.  At  185° 
Si(OBua)j  and  AcCl  (1  :  1)  give  SiCl(OBua)3.  A  boiling  equimol. 
mixture  of  Si(OEt)4  and  BzCl  gives  70%  of  SiCl(OEt)3  and  88%  of 
EtOBz.  With  ratio  1  :  4  an  identifiable  product  does  not  result. 
Si(OEt)3*OAc  and  AcCl  (1  :  2)  do  not  react  at  40°.  At  185°  and 
with  ratio  1  :  1  there  is  no  well-defined  product ;  this  is  also  the 

case  with  Si(OEt)-OCOEt.  AcBr  and  Si(OEt)4  (1  :  1)  at  18-5° 

give  20%  of  EtBr,  80%  of  EtOAc,  but  no  homogeneous  compound 
of  Si.  Similarly  BzBr  gives  26%  of  EtBr  and  68%  of  EtOBz. 
AcBr  and  Si(OBua)4  give  Bu°Br,  probably  Bu°OAc,  and  a  little 
SiBr(OBu“)3.  The  possibility  that  BuaaO  is  an  intermediate  is  ex- 
eluded  experimentally.  Passage  of  dry  HCl  through  Si(OEt)4  at 
room  temp,  gives  a  small  amount  of  EtOH,  mainly  unchanged  ester, 
and  some  polymerised  compounds  of  Si.  At  185°  Si(OEt)4  and 
HCl  appear  to  afford  EtCl.  Reaction  does  not  appear  to  occur 
between  Si(OBua)4  and  HCl.  HBr  and  Si(OEt)4  appear  to  react 
more  readily,  giving  EtBr  and  EtOH,  whilst  Si(OBu“)4  gives  some 
Bu“Br  and  very  little  Bu“OH.  Si(OEt)4  and  Si(OBu“)4  and  HI 
yield  the  corresponding  alcohol  and  iodide.  H.  W. 

Mechanism  of  obtaining  vinyl  ethers.  E.  S.  Vasserman  and  A.  B. 
Bedrintzeva  ( Comfit .  rend.  Acad.  Sci.  U.R.S.S.,  1941,  33,  34 — 36). — 
The  kinetics  of  the  reaction  of  vinylation  of  alcohols  are  studied. 
When  CsH2  reacts  with  96-5%  EtOH  in  presence  of  KOH  at  170 — 
190°/~30  atm.,  the  first  stage  is  probably  activation  of  C3H3,  which 
then  reacts  with  EtOH  to  give  CH2ICH-OEt.  It  is  assumed  that 
EtOH  reacts  only  with  dissolved  C2H2,  the  concn.  of  which  is 
approx,  const,  owing  to  large  excess  of  it  in  the  gaseous  phase  and 
the  relatively  high  temp.  A.  T.  P. 

aaa-Tnchloro-y-nitro-j3-hydroxyalkanes  and  their  reduction  pro¬ 
ducts.  S.  Malkiel  and  J.  P.  Mason  (/.  Amer.  Chem.  Soc.,  1942,  64, 
2515).— CCl3CH(OH)CHR-NOa  (from  CC13-CH0,H20,  CH2R-NOa, 
and  aq.  K2C03  at  50 — 52°)  with  H2-Raney  Ni  in  EtOH  at  room 
temp./55  lb.  give  aaa-trichloro-y-amino-/J-hydroxy-propane  (I),  m.p. 
44-7— 45-7°  (corr.)  (lit.  42—43°),  b.p.  138— 146°/13  mm.  (Bz  deriv¬ 
ative,  m.p.  167-4°),  -M-butane,  b.p.  138 — 140°/9  mm.  (Bz  deriv¬ 
ative,  m.p.  182-5°),  and  -n -pentane,  b.p.  136 — 142°/10  mm.  (Bz 
derivative,  m.p.  195-2°).  Addition  of  COMe2  to  (I)  in  EtOH  gives  a 
compound.  C3H6ONCl3,  m.p.  167-4 — 167-7°  (corr.).  R.  S.  C. 

Purification  of  pentaerythritol. — See  B.,  1942,  II,  419. 


Preparation  of  divinyl  ether. — See  B.,  1943,  II,  3. 


Ethyl  peroxides.  XIV.  Oxidation  of  diuopropyl  ether.  A. 

Rieche  and  K.  Koch  (Ber.,  1942,  75,  [B],  1016— 1028).— A  sample  of 
Pr02O  which  had  been  kept  in  a  metal  container  for  10  years  con¬ 
tained  trimeric  (I),  m.p.  98-5°,  and  dimeric  (II),  m.p.  131°,  acetone 
peroxide,  COMea,HaOa,  and  some  Pi  °G1 1,  AcOH,  and  HC02H.  Oxid¬ 
ation  appears  to  proceed  thus  :  Pr£20  +  02  ->-Pr0O-CMe2-O2H  (III) ; 
(III)  +  HaO->OH-CMeaOaH  (IV)  +  PrfOH  and  (III)  ^-CMe2-02- 
(becomes  polymerised)  +  PrfOH  ;  (IV)  ->COMe2  +  H20.  Pr02O  + 
202  ->0(CMea-OaH)a  (V);  (V)  +  H20->2(IV)  (forms  acetone  per¬ 
oxide)  ;  (V)  ->  H20  +  2CMe2-02-  (becomes  polymerised) ;  (IV)  -> 

COMe2  4-  H2Oz.  In  boiling  C„H6  or  EtOH  the  mol.  wt.  of  (I) 
agrees  with  the  expected  val.  whereas  that  of  (II)  in  boiling  C6H6, 
EtOH,  EtOAc,  and  COMe2  is  very  variable.  (II)  is  much  more 
volatile,  more  sensitive  to  shock,  and  more  explosive  than  (I).  (II) 
is  hydrolysed  by  acid  considerably  more  rapidly  than  (I).  The 
absorption  spectra  of  (I)  and  (II)  are  recorded.  H.  W. 

Keten  acetals.  XI.  Pyrolysis  of  keten  acetals  and  ortho-esters. 

S.  M.  McElvain,  H.  I.  Anthes,  and  S.  H.  Shapiro  (J.  Amer.  Chem. 
Soc.,  1942,  64,  2525—2531;  cf.  A.,  1943,  II,  23).— The  reaction, 
CHX:C(OEt)a  (X  =  H,  Cl,  alkyl  etc.)  ->CH2X-C02Et  +  C2H4, 
occurs  in  glass  at  200°  (6  hr. ;  yield  20 — 100%  dependent  on  the 
drying  and  usage  of  tubes),  in  cyclohexane  in  steel  at  200°  (5 — 10% 
yield),  or  by  rapid  passage  over  glass  chips,  MnOa,  A1203,  ZnO,  or 
CrOa  at  300 — 400°  (60 — 80%  yield).  However,  keten  Me2  acetal  (I), 
b.p.  89 — 91°/740  mm.,  is  95%  unchanged  after  heating  for  24  hr. 
at  200°.  CMe(OMe)3  and  Br  give  Me3  orthobromoacetate  (70%),  b.p. 
74— 75°/17  mm.,  which  with  Na  gives  70%  of  (I).  CHa:CH-OAc 
with  Br  and  then  CH2:CH-CH2-OH  (II)  or  CH2Ph-OH  at  5°  and 


later  room  temp,  gives  diallyl  (45%),  b.p.  101 — 102°/20  mm.,  and 
(CEf2PA)2  bromoacetal  (75%),  b.p.  190 — 195°/2  mm.,  respectively, 
which  with  KOBuv-BuvOH  at  the  b.p.  give,  doubtless  by  way  of 
the  keten  acetal,  allyl  Ay -pentenoate  (43%),  b.p.  48 — 50°/8  mm., 
160 — 162°/740  mm.  [hydrolysed  to  (II)  and  CHa;CH-[CH2]2*COaH], 
and  CHfPh  o-tolylacetate  (46%),  b.p.  158 — 162°/l-5  mm. 
(hydrolysed  to  CH2Ph-OH  and  o-C6H4Me-CH2-COaH), respectively. 
CH2X-C(OEt)3  (X  =  H,  Cl,  or  OEt)  decomposes  at  200°  into 
CH2X-C02Et,  EtOH,  and  C2H4;  proof  that  the  reaction  occurs 
by  way  of  CHXlC(OEt)a  is  provided  by  decomp,  of  CMe(OEt)3 
in  presence  of  PhOH  at  200°  to  EtOAc,  EtOH,  and  PhOEt,  and 
of  OEt,CH2,C(OEt)3  similarly  into  OEt-CH2-COaEt  (47%)  -f 
OEt-CH2-COaPh  (53%),  EtOH.  and  C2H4.  Similarly,  CMe(OR)2-OR' 
[prep,  from  CH2lC(OR)2  and  R'OH]  gives  (a)  R'OH  +  CHaIC(OR)a 
->(+PhOH)  CMe(OR)a-OPh ->  ROAc  +  PhOR  and  ( b )  ROH + 
CH2:C(OR)-OR'->(-|-PhOH)  OR-CMe(OR')-OPh  -He)  R'OAc + 
PhOR,  and  (d)  ROAc  +  PhOR'.  The  relative  amounts  in  which 
these  reactions  occur  are  determined  for  R  —  Et,  R'  =  Bu°,  Bu3, 
see. -Bu,  isoamyl,  CHaBuy,  and  CH2Ph,  and  for  R  =  Bua,  R'  =  Et; 
they  follow  expectations.  CMe(0Et)2-0-CHaPh  alone  gives  84%  of 
CHa:C(0Et)-0-CH2Ph  and  thence  —14%  of  o-C6H4Me-COaEt,  b.p. 
78— 83°/3  mm.  With  CH2Br-C(OEt)3  and  CHBr2-C(OEt)3  decomp, 
as  above  is  complicated  by  loss  of  EtOBr  (->  MeCHO  +  HBr)  and 
by  addition  of  HBr  to  the  keten,  leading  to  varied  products. 
CPh(OEt)3  at  the  b.p.  gives  EtOBz  (60%)  and  EtaO.  The  following 
are  described.  Et2  Bua,  b.p.  70 — 72°/l5  mm.,  BwP,  b.p.  64 — 66°/ 
14  mm.,  sec  .-Bu,  b.p.  63 — 65°/15  mm.,  iso  amyl,  b.p.  80 — 82°/15 
mm.,  neopentyl,  b.p.  87 — 88°/28  mm.,  and  benzyl,  b.p.  121 — 122°/ 
8  mm.,  orthoacetate\  Et  Bua2  orthoacetate,  b.p.  98 — 100°/13  mm.; 
Ph  s ec.-Bu  ether,  b.p.  184 — 185°.  R.  S.  C. 

Addition  of  sulphuric  acid  to  olefines  of  high  mol.  wt.  P.  Baum- 
garten  (Ber.,  1942,  75,  [2J],  977 — 983). — Dodecene  obtained  by 
dehydrating  dodecan-a-ol  with  hot,  highly  cone.  H3P04  or  by  the 
thermal  decomp,  of  dodecyl  palmitate  is  oxidised  by  BzOaH  to  the 
corresponding  oxide,  which  is  hydrolysed  by  very  dll.  H2S04  to  the 
glycol  and  then  quantitatively  oxidised  by  Pb(OAc)4.  The  sub¬ 
stance  obtained  by  the  second  reaction  is  thus  shown  to  be  Aa- 
dodecene  (I)  whereas  the  first  method  affords  a  mixture  (II)  of 
A0-  and  Av-dodecene.  Most  complete  action  between  (I)  or  (II) 
and  H2S04  is  obtained  by  rapid  use  of  a  moderate  excess  of  the 
monohydrate  at  ~0°,  whereby  86%  of  alkyl  sulphate  can  be  pro¬ 
duced.  (I)  gives  a  non-uniform  product  separable  by,  CHC13, 
COMea,  light  petroleum,  C6H6,  etc.  into  the  sparingly  sol.  Na 
fi-dodecyl  sulphate  (III)  and  freely  sol.  Na  y-,  S-,  and  possibly  e- 
dodecyl  sulphates  (IV)  .  The  a-dodecyl  compound  (V)  could  not  be 
detected.  (Ill)  is  identified  by  hydrolysis  to  dodecan-/J-ol,  oxidised 
to  dodecanone.  Hydrolysis  of  (IV)  gives  a  mixture  of  sec.  alcohols 
oxidised  to  a  mixture  of  ketones.  Migration  of  S04  occurs  during 
the  action  of  H2S04  on  (III)  whereby  salts  sol.  in  CHC13  are  pro¬ 
duced  in  considerable  proportion  whereas  (V)  is  unchanged  by  this 
treatment.  Similarly  (IV)  is  partly  converted  into  (III)  by  H2S04. 

H.  W. 

Nature  of  the  glycerophosphoric  acid  present  in  phosphatides.  J 

Folch  (J.  Biol.  Chem.,  1943,  146,  31 — 33). — Methods  of  isolation  used 
to  prepare  glycerophosphoric  acid  (I)  from  phosphatides  hydrolysed 
with  acid  or  alkali  yield  optically  active  mixtures  of  a-  -j-  jS-acids, 
and  there  is  no  evidence  to  show  whether  (I)  in  phosphatides  is  in 
a-  or  8-form.  A.  T.  P. 

Photo-addition  of  hydrogen  sulphide  to  olefinic  linkings.  W.  E. 

Vaughan  and  F.  F.  Rust  (J.  Org.  Chem.,  1942,  7,  472 — 476). — Ultra¬ 
violet  radiation  of  short  A  readily  promotes  the  addition  of  H2S 
to  CHICHEt,  CH2lCHMe,  diallyl,  CH2iCHCl,  diallyl  ether,  and 
CH2!CH-C02Me  with  formation  of  mercaptans  and  sulphides.  Light 
of  A  transmissible  by  Pyrex  is  effective  in  initiating  reaction  if  a 
small  amount  of  photo-dissociable  material  such  as  COMe2  is  pre¬ 
sent.  S  of  the  -SH  or  -S-  adds  exclusively  to  C  of  the  double 
linking  which  has  the  largest  no.  of  H  atoms.  H2S  and  olefine 
combine  slowly  in  the  gas  phase  under  the  influence  of  ultra-violet, 
radiation.  The  mechanism  is  one  of  a  free  radical  chain  and  is 
dependent  on  the  preliminary  dissociation  of  H2S.  H.  W. 

Solubilities  of  saturated  fatty  acids. — See  A.,  1943,  I,  87. 

Mechanism  of  oxidation  of  oleic  and  elaidic  acids  and  their  methyl 
esters  by  hydrogen  peroxide  in  acetic  acid.  Configurations  of  6 1- 
dihydroxystearic  acids.  G.  King  (J.C.S.,  1943,  37 — 38). — With 
H2Oz  in  AcOH  at  room  temp.,  oleic  acid  yields  mixed  monoacetates 
(also  obtained  from  oleic  acid  epoxide,  m.p.  59-5°,  and  AcOH  at 
room  temp.)  of  dihydroxystearic  acid,  m.p.  95°,  whilst  elaidic  acid 
gives  some  elaidic  acid  epoxide  (I),  m.p.  55-5°,  and  monoacetates 
[also  obtained  (with  50%  of  unchanged  epoxide)  from  (I)  and 
AcOH]  of  dihydroxystearic  acid,  m.p.  132°.  Me  oleate  and  elaidate 
behave  similarly.  Traces  of  peroxides  are  produced  in  all  cases. 
It  is  concluded  that  in  the  oxidation  in  AcOH  the  epoxides  are  first 
formed,  and  by  fission  and  inversion  give  the  (OH)2-acids. 

A.  Li. 

Autoxidation  of  oxygen-active  acids.  V.  Viscosimetric  and  volu¬ 
metric  analysis  of  the  addition  of  oxygen  to  the  triglycerides,  w. 

Treibs  (Ber.,  1942,  75,  [-B],  953 — 957 ;  cf.  A.,  1942,  II,  3921. — 


81 


82 


A.,  II.— i,  ALIPHATIC. 


Quant,  viscosimetric  and  volumetric  analysis  of  the  addition  of  02 
to  glyceryl  oleate  dilinoleate  from  soya-bean  oil  and  glyceryl  linoleate 
dilinolenate  from  linseed  oil  shows  that  the  autoxidative  behaviour 
of  the  glycerides  is  an 'additive  function  of  that  of  the  individual 
active  chains.  As  in  the  case  of  the  corresponding  Me  ester,  the 
glycerides  form  initially  monomeric  peroxides;  these  subsequently 
undergo  condensation  and  dehydration.  In  the  drying  of  the  corre¬ 
sponding  vegetable  oils,  the  glyceryl  residues  are  responsible  for  the 
film-building  capacity  and  form  the  points  of  union  of  the  macromol. 
film  nets.  H.  W. 

Preparation  of  tartaric  acids. — See  B.,  1943,  II,  41. 

Preparation  of  crystalline  anhydrous  citric  acid. — See  B.,  1943,  II, 
41. 

Preparation  of  sodium  pyruvate.  W.  v.  B.  Robertson  ( Science , 
1942,  96,  93 — 94). — Pptn.  by  approx,  equiv.  amount  of  NaOH- 
EtOH  from  AcC02H-EtOH  gives  an  80%  yield  after  recrystallis¬ 
ation.  E.  R.  R. 

Preparation  of  calcium  gluconate. — See  B.,  1943,  II,  37. 
Condensations.  XVII.  Acylation  of  the  anions  of  alkyl  esters  by 
phenyl  esters.  Preparation  of  ethyl  propionylacetate  and  related 
8-keto-esters.  B.  Abramovitch  and  C.  R.  Hauser  (/.  Amer.  Chem. 
Soc.,  1942,  64,  2271 — 2274;  cf.  A.,  1942,  II,  132). — Treating  ROAc 
with  NaCPhj  and  then  with  EtC02R'  gives  EtC0'CH2-C02R  and 
R'OH ;  R  and  R'  must  be  chosen  so  as  to  allow  ready  separation 
of  the  products.  Adding  EtOAc  and  then  p -diphenylyl  propionate 
[prep.  fromp-CjHjPhOH,  NaOH,  and  (EtC0)20  at~5°]  toNaCPh2 
in  Et20-N2  at  —5°  and  later  keeping  at  15°  gives  El  propionylacetate 
[B-keto-n-valerate]  (I)  (44%),  b.p.  91 — 92°/17  mm.;  use  of  EtCOCl 
gives  32%  of  (EtC0)2CH'C02Et  and  thence  16%  of  (I).  «-C5Hjj-OAc 
with  NaCPhj  and  EtC02Ph  gives  30%  of  n -amyl  propionylacetate, 
bp  113 — 115°/10  mm.  Bu?C02Et  with  NaCPh2  and  EtC02Ph 
gives  58%  of  EtCOCHPr@-C02Et,  b.p.  107— 109°/21  mm. 
cyanoacetate  (prep,  from  CH2Br-C02Buy  and  KCN-MeOH),  b.p. 
107 — 108° /23  mm.,  with  MgEtBr-EtsO  gives  a  complex  mixture. 
COMeEt  with  NaCPh3  and  then  Et2C02  gives  mainly  products  of 
ketonic  self-condensation.  R.  S.  C. 

Synthetic  differential  growth  inhibitor. — See  A.,  1943,  III,  256. 

Syntheses  of  ethylene  a/3-disebacate  and  glyceryl  a/?y-trisebacate. 
Metabolic  experiments  with  ethylene  ajS-disebacate  and  sebacic  acid. 
B.  Flaschentrager  and  R.  Allemann  (Annalen,  1942,  552,  106 — 112). 
— Freshly  distilled  (CH2-OH)2  and  A‘-undecenoic  acid  at  150°/120 
mm.  and  then  at  155°/i20  mm.  give  H20  and  CjHj  diundecenoate, 
(I),  b.p.  200 — 219°/high  vac.  It  is  converted  by  ozonisation  in 
EtOAc  at  —18°  and  hydrogenation  (Pd  sponge)  followed  by  oxid¬ 
ation  (KMnOj  in  COMe2  at  room  temp.)  of  the  ozonide  into  C2H4  H2 
disebacate,  m.p.  92 — 94°  [Na2,  (NHt)2,  Mg,  Ca,  Ba,  and  Ag2  salts]. 
Glyceryl  triundecenoate  is  similarly  transformed  into  glyceryl 
H3  afly-trisebacate,  m.p.  88 — 90°  [(NH4)3,  Na3,  Mgj.s,  Caj.6,  Ba,.6,  and 
Ag3  salts] .  In  the  dog  (I)  behaves  in  the  same  manner  as  free  sebacic 
acid.  The  ester  union  of  (I)  is  rapidly  hydrolysed  in  the  tissue 
and  esters  can  scarcely  participate,  even  in  chain  reactions,  in  the 
degradation  of  fats.  H.  W. 

Formaldehyde  synthesis  from  methane  and  oxygen  atoms.  M. 

Kuschnerev  and  A.  Schechter  ( Compt .  rend.  Acad.  Sci.  U.R.S.S., 
1941,  32,  560—562;  cf.  A.,  1935,  1087).— Yields  of  CH20  are 
recorded  on  CH4  mixed  with  10%  02  90%  A  obtained  by  the 

action  of  the  silent  electric  discharge.  A.  T.  P. 

Condensation  products  of  acetaldehyde.  E,  E.  Connolly  ( J.C.S. , 
1943,  42). — Crude  aldol  contains  35%  of  recoverable  MeCHO,  of 
which  50%  can  be  recovered  at  room  temp.,  and  the  rest  by  dis¬ 
tillation  with  C,He  or  passing  through  a  tube  at  100°,  but  when 
fractionated  in  a  vac.  yields  mobile  aldol,  b.p.  75°/16  mm.,  which 
rapidly  polymerises,  especially  in  the  presence  of  electrolytes.  [If] 
of  paraldol  (supercooled  liquid)  shows  that  it  is  probably  cyclic. 
Crude  aldol  with  2%  of  H,S04  yields  a  viscid  polymeride,  b.p. 
136° / 1 7  mm.,  which  with  NH2OH,HCl  (slowly),  or  when  distilled 
with  dil.  1 1 , 5 O. ,  gives  equimol.  amounts  of  MeCHO  and 
CHMelCH-CHO,  and  may  be 

CHMe-OCHMe-CH2-CH  (OH)  -(j) 

0-CH(0H)-CH2-CHMe-0 - CHMe.  A.  Li. 

Derivatives  of  aldol  and  of  crotonaldehyde.  IV.  Relationships 
between  the  monomeric  aldol  and  its  dimeric  forms.  E.  Spath,  R. 
Lorenz,  and  E.  Freund  (Her.,  1942,  75,  [B],  1029 — 1039). — Mono¬ 
meric  aldoi  (I),  paraldol  (II),  and  the  "  viscous  dimeric  aldol  ”  (III) 
in  H20  or  aq.  MeOH  give  with  NH2OH,  ^>-N02,C6H1,NH-NH2,  or 
^-CjHjBr-NH'NHji  in  approx,  equal  amount  the  corresponding 
derivatives  of  (I),  b.p.  110 — 120°  (bath)/l  Torr,  m.p.  115-5 — 116°, 
and  m.p.  126 — 127°,  respectively.  (I)  appears  to  show  a  pronounced 
tendency  to  form  non-cryst.  derivatives  or  to  lose  H20 ;  thus  even 
in  dil.  solution  at  20°  (I)  or  (II)  affords  essentially  the  dimedon 
derivative  of  CHMeiCH-CHO.  In  H20  (I)  and  (II)  ultimately  give 
an  equilibrium  mixture  containing  48%  and  69%  of  (II)  in  2-16 
and  9-92%  solution.  At  10  Torr  (III)  can  be  depolymerised  to  (I). 
In  HaO  (III)  gives  an  immediate  mol.  wt.  somewhat  <  is  required 
d  2  (a.,  ii.) 


by  C8H1804  and  this  val.  diminishes  in  time  to  that  observed  with 
(II).  At  100°  (II)  and  (III)  are  interconvertible.  Probably  (II) 
and  (III)  are  structurally  identical  but  differ  sterically.  H.  W. 

Preparation  of  higher  fatty  aldehydes. — See  B.,  1943,  II,  4. 

Preparation  and  polymerisation  of  methyl  vinyl  ketone.  T.  White 
and  R,  N.  Haward  (J.C.S. ,  1943,  25—31  ;  cf.  B.,  1938,  1326).— 
COMe2  (4  mols.)  with  paraformaldehyde  (1  mol.)  at  pH  8-3 — 8-5 
(with  MeOH-KOH)  at  the  b.p.  yields  a  product  which  on  distill¬ 
ation  with  0-C6H4(CO2Bu)2  gives  CH2Ac'CMe2-OH  (I)  (4 — 5), 

OH-[CH2]2'Ac  (27  28),  OH-CH2-CAc:CH2  (14—15),  1  :  3 -dioxanyl- 
5  isobutenyl  ketone  (II),  b.p.  90 — 92°/12  mm.  (2  :  4-dinitrophenyl- 
hydrazone,  but  no  oxime  or  NaHSOj  derivative)  (10 — 11),  and 
1  :  3-dioxanyl-5  Me  ketone  (3 — 4%).  The  3-ketobutanol  ”  of 
previous  workers  is  a  mixture  of  some  of  the  above.  (II)  with  cold 
alkaline  KMnO,  yields  COMe2,  and  with  2n-HC1,  CH20.  (I),  or 

the  crude  condensation  mixture,  when  distilled  with  10%  of  H3P04, 
and  the  product  treated  with  AcaO  and  fractionated,  yields 
COMe-CHICH,  (III).  The  rate  of  polymerisation  of  (III)  in  various 
solvents  has  been  studied.  The  rapid  polymerisation  in  precipitants, 
and  the  discrepancies  in  the  kinetics  of  polymerisation  in  C,H„ 
confirm  that  chain  termination  is  retarded  in  liquids  which  do  not 
dissolve  the  polymeride.  A.  Li. 

Polymerisation  of  keto-alcohols.  I.  Preparation  and  mechanism 
of  polymerisation  of  y-ketobutyl  alcohol.  E.  N.  Rutovski,  A.  A. 
Berlin,  and  K.  Zabirina  (J.  Gen.  Chem.  Russ.,  1941,  11,  550—558). — 
Optimum  conditions  for  prep,  of  OH‘[CH2]2*COMe  (I)  from  COMe2 
and  CH20  are  :  pH  8-2 — 8-4,  temp.  30 — 35°.  The  pH  should  be  ad¬ 
justed  to  6-8  as  soon  as  possible  after  completion  of  the  reaction. 
Velocity  of  polymerisation  rises  with  temp,  from  50°  to  150°.  With 
the  exception  of  Ac20  neutral  and  acid  catalysts  (H202,  ZnCl2, 
P205,  Bz202)  have  only  a  very  small  catalytic  action.  With  1%  of 
Na202  the  polymerisation  reaction  is  completed  after  2  hr.,  and 
with  1  %  of  NaOH  after  20  hr.  Alkaline  catalysts  have  no  action  in 
the  polymerisation  of  OH-CHj'CHMe'COMe.  Refractometric  and 
surface  tension  studies  suggest  that  at  room  temp.  83%  of  (I)  is 
in  the  enolic  form  OH-CH2'CHlCMe-OH,  apd  the  catalytic  action  of 
alkalis  is  ascribed  to  their  effect  in  shifting  the  equilibrium  point 
towards  this  form.  The  polymeride  obtained  in  presence  of  Bz202 
(36  hr.  at  80°)  has  a  higher  sintering  point  (240—243°)  than  when 
NaOH  is  used  (160°) ;  both  polymerides  are  sol.  in  org.  solvents, 
but  not  in  H20,  and  are  not  affected  by  exposure  to  light.  R.  T. 

Preparation  of  diacetyl. — See  B.,  1943,  II,  4. 

Manufacture  of  a-dimethyIaminopropane-/3y-diol. — See  B.,  1943, 
II,  4. 

Kinetics  of  amination  of  organic  halogen  compounds  in  liquid 
ammonia. — See  A.,  1943,  I,  65. 

Solubilities  and  compositions  of  the  phospho-12-tungstates  of  di- 
amino-acids  and  of  proline,  glycine,  and  tryptophan.  D.  D.  Van 
Slyke,  A  Hiller,  and  R.  T.  Dillon  (J .  Biol.  Chem.,  1943,  146,  137 — 
157) . — Solubilities  of  the  phospho-12-tungstates  of  arginine  (I) 
(i43P2,8H20  :  A  =  NH2-acid,  P  =  H3P04,12W03),  histidine  (II) 
(A3P3, 6  or  12HaO),  lysine  (III)  (i43P2,10H2O),  and  cystine  (AP, 6H20) 
and  of  glycine  (IV)  (i43P,5H20),  proline  (V)  (A3P, 2-5H20),  and 
tryptophan  (A3P,  10H2O),  are  measured  under  varying  conditions 
of  temp,  and  concn.  of  mineral  acid,  and  approx,  optimal  conditions 
are  recorded  for  the  phosphotungstate  separation  of  the  (NH2)2- 
from  the  NH2-acids  in  protein  hydrolysates.  The  time  required 
for  complete  pptn.  of  phosphotungstate  varies  inversely  with  the 
solubility;  at  room  temp.,  (I)  and  (III),  which  form  the  least  sol. 
phosphotungstates,  reach  max.  pptn.  in  a  few  hr.,  (II)  and  /-cystine 
in  48  hr.,  and  (IV)  and  (V)  in  72 — 96  hr.  (II)  forms  mixed  phospho¬ 
tungstates  with  (I)  and  (II),  so  that  when  the  mol.  sum  of  (I)  + 
(HI)  is  >  that  of  (II),  pptn.  of  (II)  is  more  complete  than  is 
indicated  by  solubility  of  the  isolated  phosphotungstates.  Solu¬ 
bility  effect  of  derivatives  of  (I)  and  (III)  on  (II)  is  plotted  as  a 
function  of  the  proportion  of  (II)  in  the  mixture.  (II)  does  not 
show  a  similar  effect  on  the  solubility  of  the  phosphotungstates  of 
(I)  and  (III).  A.  T.  P. 

Organic  catalysts.  XXIV.  Aldol  condensation  in  the  presence  of 
secondary  amino-acids.  W.  Langenbeck  and  G.  Borth  {Iter.,  1942, 
75,  [B],  951 — 953). — Sarcosine,  V-ethylglycine,  V-methylalanine, 
and  NHMe*CHPh*C02H  are  excellent  accelerators  of  the  trans¬ 
formation  of  MeCHO  into  aldol,  crotonaldehyde,  and  a  small  pro¬ 
portion  of  products  of  higher  b.p.  A7-Ethyl-  and  V-benzyl-alanine 
and  a-methylaminoisobutyric  acid  are  completely  inactive.  The 
catalysts  retain  their  activity  over  long  periods.  H.  W. 

W-Monochlorocarbamates.  P.  Chabrier  (Compt.  rend.,  1942,  214, 
362 — 365;  cf.  ibid.,  1941,  213,  310). — Interaction  of  OR’CONCL 
and  OR-CO'NHj  affords  20R-CONHC1,  which  form  salts.  Me 
N-chlorocarbamate,  m.p.  32°  (NaOEt  gives  the  Na  salt, 
OMe-CO-NNaCl,  decomp.  115°;  Ag  salt,  decomp.  40°),  NHCl-C02Et 
(Na  salt,  decomp.  140°),  and  fi-chloroethyl  N-chlorocarbamate,  m.p. 
42°  (Na  saljt,  decomp.  75°),  are  prepared.  A.  T.  P. 

New  preparation  and  properties  of  carbamidoformic  esters.  P. 

Charrier  (Compt.  rend.,  1942,  214,  495 — 497). — Alkali  salts  of 
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AT-chlorocarbamates  and  amides  give  carbamidoformic  esters  : 
NClNa-C02R'  +  R-CO-NH2->-NH2-CC>2R/  (I)  +  NCINa-COR  (II); 
(II)  RNCO  +  NaCl ;  RNCO  +  (I)  ->NHR<X>NH-C02R'.  C6H6 
is  a  particularly  suitable  medium  but,  in  some  cases,  can  be  replaced 
by  H20.  EtOH  is  apt  to  lead  to  production  of  urethanes.  Thus 
nicotinamide  affords  Me  nicotmylcarbamidoformate ,  m.p.  218°,  and 
Et  nicotinoylcarbamate,  m.p.  85°.  The  presence  of  halogen  in  amide 
or  carbamate  is  no  obstacle  to  the  reaction.  Thus  NHClAc  and 
NClNa*C02Me  afford  Me  chloromethylcarbamido formate,  m.p.  168°, 
and  NH2Bz  and  NClNa-C02Et  give  fi-chloroethyl  phenylcarbamido- 
formate,  m.p.  117-5°.  Reaction  appears  general  and  the  yields  are 
good  with  simple  aliphatic  or  aromatic  amides  but  mediocre  with 
HCONH2.  Alkalis  or  alkali  carbonates  hydrolyse  the  esters  and 
the  products  when  acidified  give  C02  and  monosubstituted  carb- 
amides  in  good  yield  :  NHR-C.O-NH-CO?H  ->  NHR-CO-NH2  +  C02. 
NH,  transforms  the  esters  into  substituted  biurets  whilst  N2H4 
yields  substituted  semicarbazides  NHR-CO-NH'CO'NH-NH,  which 
react  readily  with  aldehydes  and  ketones.  H.  W. 

Catalytic  hydrogenation  of  cystine.  K.  E.  Kavanagh  (/.  Amer. 
Chem.  Soc.,  1942,  64,  2721). — Cystine  is  readily  hydrogenated  to 
cysteine  in.  2n-HC1  in  presence  of  a  little  Pd  deposited  on  a  high¬ 
polymeric  support  (Pd-PVA).  R.  S.  C. 


Behaviour  of  cystine  dimethyl  ester  dihydrochloride  and  of  cysteine 
monomethyl  ester  monohydrochloride  in  the  Sullivan  reaction  for 
cysteine  and  cystine.  M.  X.  Sullivan,  W-  C.  Hess,  and  H.  W. 
Howard  (/.  Washington  Acad.  Sci.,  1942,  32,  285 — 287). — The 
behaviour  of  cystine  Me2  ester  dihydrochloride  (i)  and  of  cysteine 
Me  ester  monohydrochloride  (II),  m.p.  137 — 138-5°,  softens  at  110 — 
130°  (prep/  from  cysteine  hydrochloride  and  HCl-MeOH  at  45°  for 
10  min.,  followed  by  adding  to  excess  of  Et20  at  0°),  in  the  Sullivan 
reaction  is  compared  with  that  of  cystine  (III)  and  cysteine  (IV). 
(I)  and  (II)  are  hydrolysed  by  NaCN  in  aq.  NaOH  to  (III)  and  (IV), 
respectively.  (I)  is  hydrolysed  by  OTn-HCI  at  room  temp.  (22  hr.), 
whereas  (II)  is  not.  (I)  and  (II)  are  relatively  stable  in  H20,  and 
in  solutions  of  low  acidity  at  room  temp.,  (I)  is  hydrolysed  much 
more  slowly  than  in  OTn-HCI.  (I)  and  (II)  have  a  higher  calori- 
genic  val.  than  (III)  and  (IV),  respectively,  in  the  Sullivan  reaction, 
when  aq.  NaCN  is  used  to  cleave  the  disulphide  or  to  act  as  adjuvant 
in  the  cysteine  reaction.  If  NaCN  in  N-NaOH  is  used,  (I)  gives 
approx,  the  same  val.  as  (III).  (II)  treated  with  0-1%  NaCN  in 
0-8N-NaOH  gives  the  same  val.  as  (IV).  A.  T.  P. 


Taurine.  A.  A.  Goldberg  [J.C.S.,  1943,  4 — 5). — NH2-[CH2]2-S04H 
with  aq.  Na2S03  at  140°  (50  lb.  pressure)  for  20  hr.  yields  taurine 
(62%),  which  with  the  appropriate  acid  chloride  (added  gradually) 
in  5N-NaOH  yields  Na  phenylacetamido- ,  f}-phenylpropionamido-, 
and  acetylmavdelamido-ethanesulphonate.  Median  lethal  dosages  of 
these  for  mice  are  given.  A.  Li. 

Manufacture  of  guanidine  carbonate.— See  B.,  1942,  II,  419. 

Preparation  of  biuret. — See  B.,  1942,  II,  421. 

Reaction  between  thioamides  and  primary  amines.  M.  J.  Schlatter 
(J.  Amer.  Chem.  Soc.,  1942,  64,  2722). — CS(NH2)2  with  NH,Bu“  at 
the  b.p.  gives  NH3  and  JV-w-butyl-,  b.p.  131-5°/5  mm.,  and  with 

CH2Ph-NH2  at  80°  gives  JV-w-benzyl-thioacetamide,  m.p.  65-1 - 

65-3°  (corr.),  b.p.  158 — 162°/2  mm.,  but  with  OH-[CH2]2-NH2  at 
60 — 75°  gives  (?)  di-a-f}'-hydroxyethyliminoethyl  sulphide,  m.p.  101 — 
101-5°  (corr.)  [picrate,  m.p.  95 — 95-5°  (corr.)].  H2S  and  NH3  may 
also  be  formed.  R.  S.  C. 


Acylation  of  acetonitrile  by  ethyl  n-butyrate.  Alcoholysis  of  the 
resulting  keto-nitrile  to  ethyl  n-butyrylacetate.  B.  Abramovitch  and 
C.  R.  Hauser  (J.  Amer.  Chem.  Soc.,  1942,  64,  2720 — 2721). — Adding 
MeCN  and  then  PraC02Et  to  NaCPh3-Et20  gives  [t-lieto-n-hexonitrile 
(52%)  bp.  104 — 105°/11  mm.,  converted  by  HCl-EtOH  into 
C0Pr“'CH2-C02Et.  R.  S.  C. 

Preparation  of  adiponitrile. — See  B.,  1942,  II,  417. 


II.— SUGARS  AND  GLUCOSIDES. 

Preparation  of  ^-fructose  1  :  6-diphosphate  by  means  of  baker’s 
yeasts.  C.  Neuberg  and  H.  Lustig  (/.  Amer.  Chem.  Soc.,  1942,  64, 
2722 — 2723). — Fresh  baker's  yeast  converts  sucrose  in  aq.  NaH2P04- 
NaHC03-Et20  into  (f-fructose  1  :  6-diphosphate,  isolated  as  Ca  salt. 
Dried,  but  not  fresh,  Fleischmann’s  yeast  is  also  effective  if  CC14  is 
added.  P  S.  C. 

D-Galactosan<l,  5>^<1,  6>.  R-  M.  Hann  and  C.  S.  Hudson 
(J.  Amer.  Chem.  Soc.,  1942,  64,  2435 — 2438). — The  structure  of 
D-galactosan<l,  5>)3<1,  6>  (I)  is  confirmed  by  oxidation  by  aq. 
HIOa  at  20°  to  L'-oxy-D-methylenediglycollic  dialdehyde  and  thence 
(Br-SrC03)  Sr  L'-oxy-D-methylenediglycollate,  +5H20,  and  by 
consumption  of  2  equivs.  of  Na2I40,  to  give  0-98  HC02H.  Pyrolysis 
of  a-lactose  and  treating  the  product  with  C0Me2-CuS04  gives  L- 
glucosand,  5>)3<1,  6>  (13%)  and  3  :  4-isopropylidene-D-galacto- 
san <  1 ,  5>J3<1,  6>  (II)  (18%),  m.p.  151—152°,  [a]  -72-9°.  In 
C6H5N,  (II)  gives  3  :  i-isopropylidene-D-galactosan<\,  5>/?<l,  6> 
2-acetate,  m.p.  136 — 137°,  [a]  —51-4°,  2-benzoate  (III),  m.p.  119 — 


120°,  [a]  +6-3°,  and  2-p -toluenesulpkonate,  m.p.  118 — 119°,  [a] 
- 63-7°,  and  in  0-In-HCI  gives  (I)  (91%),  m.p.  223—224°,  [a]  -22-0° 
in  H20.  In  C5H5N,  (I)  gives  the  2:3:  4 -tribenzoate  (IV),  m.p. 
89 — 90°,  [a]  -|-84-8°,  and  -tri-p-toluenesulphonate,  m.p.  103 — 104° 
(corr.),  [a]  —511°.  Boiling  20%  AcOH  hydrolyses  (III)  to  D- 
galactosan<.  1,  5>j3<l,  6>  2-benzoate,  m.p.  164 — 165°,  [a]  +47-2°, 
converted  by  BzC1-C5H6N  into  (IV),  by  C0Me2-CuS04  into  (III), 
and  by  Ac20-C5H5N  at  room  temp,  into  the  2 -benzoate  3  :  i-di- 
acetate,  m.p.  103 — 104°,  [a]  +85-4°,  or,  similarly,  2-benzoate  3  :  4 -di- 
p-toluenesulphonate,  m.p.  119 — 120°,  [a]  -|-78-0°.  Unless  otherwise 
stated,  [a]  are  [aj'jj  in  CHC13.  R.  S.  C. 
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,-OH 


Oxidation  of  sucrose  by  periodic  acid.  P.  Fleury  and  J.  Courtois 
( Compt .  rend.,  1942,  214,  366 — 368).— 
Sucrose  (I)  (1  mol.)  and  HIOj  (3  mols.) 
at  14°  (24  hr.)  afford  HC02H  (1  mol.) 
and  the  tetr aldehyde  (I),  oxidised  by  aq. 
Br  to  the  corresponding  tetra-acid,  or 
by  Br  in  BaCOa  or  SrC03,  followed  by 
pptn.  with  EtOH  from  aq.  solution, 
the  respective  Ba2  or  Sr2  salt.  Acid 
hydrolysis  at  100°  of  the  salts  affords 
glyceric,  glyoxylic,  and  hydroxpyruvic 
A.  T.  P. 
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acid,  thus  confirming  the  constitution  assigned  to  (I). 


H— C - 1 

i  n 

CHO 

O 

CHO 

H — Q - 1 

CH,-OH 


Stabilisation  of  the  glycosidic  linking  by  anhydride  formation.  B. 

Helferich  and  J.  Werner  ( Ber .,  1942,  75,  949 — 951). — Glycol  iodo- 
hydrin  /3-^-glucoside  (A.,  1940,  II,  40)  is  smoothly  converted  by 
boiling  NaOH  into  glycol  fl-d-glucoside  anhydride  (I),  m.p.  210 — 211;, 
[a]jg  +56-0°  in  H20  (i,  uurtaW ,  m.p.  125°,  [a]h‘  +52-6°  in  CHC13i, 
also  obtained  similarly  from  glycol  chlorohydrin  /3-tf-glu coside  tetra¬ 
acetate.  (I)  is  not  hydrolysed  by  emulsin  of  sweet  almonds  nor 
appreciably  by  boiling  with  n-HCI  or  n-H2S04  for  16  hr.  H.  W. 

Synthesis  of  phenolic  glucosides.  T.  H.  Bembry  and  G.  Powell  (/. 
Amer.  Chem.  Soc.,  1942,  64,  2419 — 2420). — The  fully  acetylated 
sugar,  ArOH,  and  POCl3  +  1%  of  H20  in  boiling  CeHf  give  /)- 
phenyl-d-glucoside  (44%),  -galactoside  (44%),  and  -fructoside  tetra¬ 
acetate  (33%;  best  prepared  at  room  temp.),  /?-phenyl-i-xyloside 
triacetate  (57%),  j3-l -naphthyl-  (58%)  and  $-2-diphenylyl-d-glucos- 
ide  tetra-acetate  (35%),  m.p.  155 — 156°  (corr.),  [ajjf  56°  in  CHC13, 
and  thence  f}-2-diphenylyl-d-glucoside  (90%),  m.p.  76 — 77°  (corr.), 
[a]'jj  —42°  in  EtOH.  R.  S.  C. 

Syntheses  of  natural  phloridzin.  G.  Zemplen  and  R.  Bognar  (Ber., 
1942,  75,  [B],  1040 — 1043). — 4  Benzoylphloracetophenone,  KOH, 
and  acetobromoglucose  m  aq.  COMe2  at  room  temp,  yield  2-d- 
glucosido-i-benzoylphloracetophenone  tetra-acetate,  m.p.  176 — 177°, 
[a] jj3  —30-0°  in  C5H6N,  condensed  with  />-OH'C6H4-CHO  and  cone. 
KOH  to  naringenin-2'-glucoside,  m.p.  173 — 174°,  softens  at  149°, 
[a] |)6  —20-6°  in  96%  EtOH,  —8-2°  in  C5H5N ;  this  is  hydrogenated 
(Pd-C  in  96%  EtOH)  to  phloridzin  (+2H20),  m.p.  108 — 110°  (loss 
of  H20),  [a]!,5  —51-7°  in  96%  EtOH  for  the  hydrated  material. 

H.  W. 

Synthesis  of  glucohespertin,  a  hesperitin-7-glucoside.  G.  Zemplen 
and  R.  Bognar  (Ber.,  1942,  75,  [B],  1043 — 1047  ;  cf.  Kolle  et  al.,  A., 
1936,  970). — 4-d-Glucosidophloracetophenone  tetra-acetate,  KOH, 
and  isovanillin  in  aq.  EtOH  yield  hesperetin-i' -glucoside  (I)  (chalkccic 
form)  (+3H20),  m.p. — 110 — 115°  (much  evolution  of  H20),  changes 
at  105°,  [a]jf  —32-6°  in  C5H5N,  anhyd.  m.p.  ~200 — 204°,  softens 
at  160°  and  becomes  viscous  at  165°,  which  gives  an  amorphous 
acetate.  It  is  transformed  by  boiling  0-2%  H2S04  into  hesperetin- 
1-glucoside  (flavanone  form)  (  +  1H20),  m.p.  206°,  softens  at  190°, 
[“Id  —53-9°,  [a] jj  —51-9°  in  C5H5N,  but  some  difficultly  removable 
hesperetin  is  simultaneously  produced  so  that  the  homogeneous 
material  is  best  obtained  by  hydrolysis  of  neohesperidin.  It  is  con¬ 
verted  by  Ac20-C5H5N  at  room  temp,  into  1-tetra-acetylglucosido- 
hesperetin  diacetate,  m.p.  151 — 152°,  [a]ff  —23-7°  in  C5H5N.  Hydro¬ 
genation  (Pd-C  in  96%  EtOH)  of  (I)  affords  3 -hydroxyphloretin-i'- 
glucoside  4 -Me  ether  (+2H20),  m.p.  indef.  88 — 92°,  softens  at  82°, 
[a]|?  —59-7°  in  C5H5N,  anhyd.  m.p.  155 — 157°  softens  at  135°, 
which  gives  an  amorphous  acetate  and  is  hydrolysed  by  boiling  3% 
HC1  to  3 -hydroxyphloretin  4 -Me  ether,  m.p.  194 — 196°.  H.  W. 

Vinyl  ethers  of  cellulose.  A.  E.  Favorski,  V.  I.  Ivanov,  and  Z.  I. 
Kuznetzova  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1941,  32,  630 — 632). — 
Cellulose  (I)  and  C2H2  in  an  autoclave  at  120 — 150°  in  presence  of 
a  catalyst  give  mono-  and  di-vinyl  ethers;  under  the  conditions, 
cellulose  is  unchanged  when  C2H2  is  replaced  by  N2.  The  ethers 
are  partly  sol.  or  insol.  in  cuprammonium  solution,  and  are  hydro¬ 
lysed  to  (I)  and  MeCHO.  A.  T.  P. 


III.— HOMOCYCLIC. 

Conversion  of  cyc/opentane  hydrocarbons  of  petroleum  into  cyclo- 
hexane  hydrocarbons.  M.  B.  Turova-Poljak,  N.  D.  Zelinski,  and 
G.  R.  Hasan-Zade  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1941,  32, 
551 — 554). — cycloPentane  hydrocarbons  are  isomerised  to  cyclo¬ 
hexane  hydrocarbons  by  10%  of  AlCl^at  35°  for  15 — 18  hr.;  de¬ 
hydrogenation  then  yields  the  corresponding  CeH6  derivative 
Paraffin  hydrocarbons  in  the  petroleum  are  unaffected.  The  cyclo- 
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pentane  content  of  petroleum  can  be  determined  by  dehydrogen¬ 
ation  (Pt-C)  at  310°  before  and  after  treatment  with  A1C13.  Methyl- 
cyifopentane  affords  cyclohexane,  and  thence  C6H6.  A.  T.  P. 


Reactions  of  neopentvl  systems  with  electrophilic  reagents.  P. 

Skell  and  C.  R.  Hauser  (/.  Amer.  Chem.  Soc.,  1942,  64,  2633—2635). 
— 1'hCHO  and  MgBuyCl  give  CHPhBuv-OH  (I)  with  some  COPhBuL 
HBr  in  light  petroleum  at  0°  gives  CHPhBuvBr  (II),  b.p.  103—104° 
(corr.)/7-5  mm.,  which  is  very  slowly  hydrolysed  by  H20,  with 
MeOH-K2C03  gives  the  Me  ether,  b.p.  94 — 95°  (corr.)/20  mm.,  and 
with  KOAc— AcOH  gives  the  acetate,  b.p.  123 — 124°/16  mm.  With 
aq.  AgN03  at  room  temp.,  (I)  gives  <70%  of  (II).  CPh3-CHPh-OH 
with  HBr-CeH6  or  cone.  H2S04  at  room  temp,  gives  (CPh2:)2. 
Differences  from  the  CH2Buv  series  are  as  expected.  R.  S.  C. 


Rearrangement  of  1  :  1  :  3  :  3  :  5  :  5-hexamethylcyc/ohexane- 
2:4:  6-triol  to  hexamethylbenzene.  E.  B.  Ayres  and  C.  R.  Hauser 
( J .  Amer.  Chem.  Soc.,  1942,  64,  2461 — 2462). — Hexamethyleydo- 
hexane-1  :  3  :  5-trione  (A.,  1940,  II,  65)  and  H2— Cu  chromite  at 
200° /200  atm.  give  1  :  1  :  3  :  3  :  5  :  5-hexamethylcyclokexane-2  :  4  :  6- 
triol.  m.p.  251 — 251-5°,  converted  by  cone.  H2S04  at  0°  into  C6Me6 
(19-4%;  very  little  by  85%  H3P04 ;  none  by  SOCl2).  R.  S.  C. 

Halogenation  of  m-diphenylbenzene.  II.  Monoiodo-derivative- 

W.  A.  Cook  and  K.  H.  Cook  (J.  Amer.  Chem.  Soc.,  1942,  64,  2485 — 
2486). — 1  :  3  :  4-CeH3Ph2Cl  with  28%  aq.  NH3-CuCl-CaO-Cu  ribbon 
at  190°/800 — 850  lb.  gives  1:3:  4-C5H3Ph2-NH2,  m.p.  74°  (lit.  64°) 
( phenylthiocarbamide  derivative,  m.p.  135°),  which  by  a  diazo¬ 
reaction  (KI)  gives  i-iodo-l  :  3 -diphenylbenzene,  m.p.  67°,  b.p.  235 — 
240°  (corr.)/I  mm.  R.  S.  C. 


Separation  of  anthracene  from  carbazole. — 6ee  B.,  1943,  II,  42. 


o-Terphenyl.  II.  Derivatives  prepared  from  the  hydrocarbon. 

C.F.H.  AllenandF.  P.  Pingert  (J.  Amer.  Chem.  Soc.,  1942,  64,  2639 — 
2643;  cf.  A.,  1942,  II,  355). — o-  (I)  is  less  reactive  than  is  m-  or 
/>-C6H4Ph2,  but  reactions  must  not  be  forced  to  completion  lest 
difficultly  separable  mixtures  be  formed.  Traces  of  retained  sol¬ 
vents  aflect  the  results;  e.g.,  traces  of  H20  or  EtOH  favour  poly- 
bromination  and  AcOH  inhibits  bromination  or  nitration.  With 
anhyd.  A1C13  and  BzCl,  (I)  gives  mixtures,  but  with  the  additive 
compound,  AlCl3,BzCl,  in  CS2  gives  a  good  yield  of  4' -benzoyl-a- 
terphenyl,  />-C6H4Bz-C6H4Ph-o,  m.p.  111°,  also  obtained  from  o- 
CjH4PhI  by  £-C6H4Br-COPh  and  Cu-bronze  at  240°  and  converted 
by  way  of  the  oxime,  forms,  m.p.  68°  and  (stable)  138°,  into  the  anilide 
and  thence  4'-carboxy-o-terphenyl  (II).  With  AlCl3-Ac20-PhN02, 
(I)  gives  i’-acetyl-a-terphenyl  (~43%  ;  less  by  AcCl  or  in  CS2),  m.p. 
94°,  also  obtained  from  o-C6H4PhI  by  ^>-C6H4Br-COMe  and  Cu- 
bronze  at  220°  and  oxidised  to  (II)  by  NaOCl.  According  to  the 
conditions,  bromination  gives  4'  :  4"-di-  (III),  m.p.  170°,  4:4':  4"- 
tri-  (IV) ,  m.p.  170°,  or  4  :  5  :  4'  :  4" -tetra-bromo-o-terphenyl  (V),  m.p. 

228°  (or  an  isomeride,  m.p.  120°  after  sintering), 
and  finally  3  :  5  :  10  :  1 1-tetrabromotriphenylene 
(VI),  m.p.  >450°  (block).  Structures  are  proved 
by  oxidation  of  (III),  (IV),  and  (V)  by  Cr03- 
AcOH  to  £-C6H4Br'C02H,  bv  bromination  of 
(IV)  to  (V),  and  by  prep,  of  triphenylene  from 
(VI)  by  distilling  with  Zn  dust.  1  :  2  :  3  :  6- 
C6H2Ph2Me2  gives  4  :  5  :  4'  :  5'  tetrabromo  3  :  6 
dimethyl-o-terphenyl,  m.p.  205°.  Cone.  HNOa  in  AcsO  at  0 — 5°  and 
later  room  temp,  converts  (I)  into  the  4'-,V02-  (VII)  (78%),  m.p. 
105 — 106°,  or  with  less  cooling  into  the  4'  :  4"  (VIII),  m.p.  218°, 
[also  obtained  from  (VII)  by  fuming  HN03  in  AcaO  at  10° — room 
temp.l,  and  2'  :  4'-(A102)2-compound  (IX),  m.p.  169°.  Oxidation 
(CrG3-AcOH)  of  (VIII)  gives  £-N02-C6H4-C02H  and  of  (IX)  gives 
2:4:  1-(N02)2C„H3-C02H.  H„-Raney  Ni-EtOH  yields  4 '-amino-, 
m.p.  108°  (less  after  keeping)  (Bz  derivative,  m.p.  175°),  and  4'  :  4"- 
diamino-o-terphenyl,  m.p.  149°,  unstable  in  air,  converted  by  tetra- 
azo-reactions  into  (III),  (I),  and  a  bis-f3-naphtholazo-compound,  m.p. 
209'  (decomp.).  Br  vapour  and  (VIII)  give  4  :  5-dibromo-4'  :  4"- 
dinitro-o-terphenyl ,  m.p.  228°,  and  some  (?)  triphenylene  derivative. 

R.  S.  C. 
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New  type  of  condensation  reaction  under  the  influence  of  aluminium 
chloride,  D.  N.  Kursanov  and  R.  R.  Zelvin  ( Compt .  rend.  Acad. 
Set.  U.R.S.S.,  1942,  36.  17 — 21). — Contrary  to  Tzukervanik  et  al. 
(A.,  1937,  II,  331)  the  condensation  product  (A1C13)  of  EtOH  with 
C,H,  has  m.p.  179°.  This  and  the  product  from  HC02Et,  EtOAc* 
or  CH2Cl-C02Et  with  C6H6  and  A1C13  or  PhEt  with  A1C13  is  9  :  10- 
dimethylanthracene,  hydrogenated  (Pd-black)  to  9  :  10 -dimethyl- 
1  :  2  ■  3  •  4  1  9  •  10  :  11  :  \2-octahydroanthracene ,  m.p.  140 — 14T5°. 

F.  R.  G. 

Synthesis  of  naphthalene-2  :  7-dialdehyde.  Attempted  synthesis  of 
COronene.  J-  H.  Wood  and  J.  A.  Stanfield  (J.  Amer.  Chem.  Soc., 
1942,  64,  2343— 2344).— 2  :  7-C10H6(CN)2  with  SnCl2-HCl-Et20  and 
then  boiling  H20  gives  naphthalene-2  :  1-dialdehyde  (24-3%),  m.p. 
142°  (corr.)  (di-2  :  4-dinitrophenylhydrazone,  decomp,  begins  at  295°, 
complete  at  312 — 313°),  oxidised  by  KMn04  to  2  :  7-C10H6(CO2H)2. 
Attempts  to  obtain  coronene  from  the  derived  dithioaldehyde 
(H2S—  HC1)  by  Cu  and  then  heat  alone  or  with  Se  failed. 

R.  S.  C. 

Friedel-Crafts  acylations  of  sterically  hindered  alkylbenzenes. 

G.  F.  Hennion  and  S.  F.  deC.  McLeese  (J.  Amer.  Chem.  Soc.,  1942, 


64,  2421 — 2422). — .sec. -Alkylbenzenes  give  (A1C13-CS2 ;  —10°) 

£-C,H4Alk-COMe  (I)  or  £-CeH4Alk-COPh  (II).  £  Di-sec.-alkylbenz- 

enes  give  similarly  (at  the  b.p.)  2:5:  l-C6H3Alk2*COMe  (III)  and 
-CeH3Alk2-COPh  (IV).  Yields  are  usually  60—88%.  Na2Cr2Or- 
H2S04-Ac0H  at  65 — 75°  converts  (I)  or  (III)  into  />-C6H4(C02H)2. 
With  boiling  HN03  (d  1-09),  (I)  gives  £-CeH4Alk*C02H,  (III)  gives 
4:1:  3-C6H3Alk(CO,H)0,  (II)  gives  p-C6H4Bz'C02H,  and  (IV)  gives 
2:1:  4-C6H3Bz(C02H)2.”  With  CrOs  and  then  HNOa  (1:2;  tube), 
(III;  Aik  —  sec. -Bu)  gives  1:2:  4-CeH3(C02H)3.  The  following 
are  described,  p-sec. -Butyl-,  b.p.  134 — 135°/11  mm.  (semicarbazone, 
m.p.  190 — 191°),  p-sec .-amyl-,  b.p.  144 — 145°/11  mm.  (semicarb¬ 
azone,  m.p.  173 — 174°),  p-sec. -octyl-,  b.p.  134r— 135°/3  mm.  (semi¬ 
carbazone,  m.p.  144 — 145°),  2-methyl-5-sec.-butyl-,  b.p.  132 — 133°/ 

11  mm.  (semicarbazone,  m.p.  114 — 115°),  2  :  h-di-sec.-butyl- ,  b.p. 
148 — 149°/14  mm.  (semicarbazone,  m.p.  160 — 161°),  and  2  :  5 -di- 
sec.-amyl-,  b.p.  126 — 127°/3  mm.  (semicarbazone,  m.p.  149 — 150°), 

- acetophenone ;  p-sec. -butyl-,  b.p.  188°/9  mm.,  p-sec. -amyl-,  b.p. 
188 — 190°/5  mm.,  p-sec. -octyl-,  b.p.  212 — 214°/5  mm.,  p-sec. -dodecyl-, 
b.p.  243 — 245°/4  mm.,  and  2  :  5-di-sec.-butyl-,  b.p.  155° /3  mm., 
-benzophenone ;  p-sec. -butyl-,  m.p.  91 — 92°,  and  -amyl-benzoic  acid, 
m.p.  103 — 104°;  4-sec. -butyl-,  m.p.  237 — 238°,  and  -amyl-isophthalic 
acid,  m.p.  230 — 231°.  £-C6H4Buv2  with  AcCl— A1C13— CS2  gives 
£-CeH4BuT‘COMe.  R.  S.  C. 

Polymerisation  of  styrene  catalysed  by  p-bromojbenzenediazonium 
hydroxide.  C  C.  Price  and  D.  A.  Durham  (J.  Amer.  Chem.  Soc., 
1942,  64,  2508 — 2509). — Adding  NaOH  to  ^-C6H4Br-N2Cl  and 
CHjlCHPh  in  HaO  at  0°  yields  a  mixed  polymeride,  containing  4-2% 
of  Br  and  (from  rj)  2  CH2!CHPh  units;  this  is  due  to  p- C0H4Br 
radicals.  R.  S.  C. 

Isomerisation  of  unsaturated  hydrocarbons  in  presence  of  oxides  of 
metals.  V.  Isomerisation  of  S-phenyl-A“-butene  and  £-phenyl-A“- 
pentene  in  presence  of  aluminium  and  chromium  oxide.  R.  J. 
Levina  and  N.  A.  Schtscheglova.  VI.  Isomerisation  of  S-phenyl- 
A“-butinene  in  presence  of  chromic  oxide.  R  J.  Levina  and  E.  M 
Panov  (J.  Gen.  Chem.  Russ.,  1941,  11,  527 — 532,  533 — 536). — V. 
Ph-[CH2]„-CH;CH2  passed  over  A1203  at  250°  or  over  Cr203  at 
225°  yields  CHPhlCHEt.  Ph-[CH2]3-CH:CH2  yields  CHPhlCHPr* 
when  passed  over  Cr203  at  250°;  with  Br  in  Et20  it  yields  afl-di- 
bromo-e-phenylpentane ,  b.p.  172°/9  mm. 

VI.  Ph-[CH2;2'C;CH  passed  over  Cr203  at  250°  yields  CPhjCEt, 
with  a  mixture  of  polymerides.  R.  T. 

Bromination  of  diphenylalkanes  and  preparation  of  stilbene  deriv¬ 
atives.  I.  ajS-Diphenylethane. — See  A.,  1943,  II,  92.. 

i-/j-Dichlorotetraphenylethylene.  C.  C.  Price  and  P.  E  Fanta  (/. 
Amer.  Chem.  Soc.,  1942,  64,  2726 — 2727). — p  C6H4ChCOPh  with 
PC15  at  150°  gives  £-C6H4Cl-CPhCl2  (90%),  b.p.  189— 194°/12  mm., 
which  with  Nal— COMe2  gives  a  mixture  [  ?  COPh'CPh(C6H4Cl-/>)2  + 
/>-C6H4Cl'COCPh2‘C6H4Cl-/>),  m.p.  126-  145°,  but  with  Zn  in  dry 
EtaO  gives  s-diphenyldi-p-chlorophenylethylene,  m.p.  202 — 203°, 
reduced  by  Na-EtOH  to  (CHPh2)2  and  by  H2-Raney  Ni  in 
methjdcvc/ohexane  at  100°/110  atm.  to  a  mixture  including 
CPh2:CPh-C6H4Cl-£,  m.p.  168°  (lit.  165—166°,  162°).  R.  S.  C. 

Stereochemistry  of  diphenylpolyenes.  L.  Zechmeister  and  A.  L. 
LeRosen  (Science,  1942,  95,  587 — 588). — Stereoisomerides  of  di- 
phenyloctatetraene  were  prepared  by  several  methods  and  separated 
by  chromatographic  analysis,  developing  the  chromatogram  with  a 
C6H6-light  petroleum  on  Ca(OH)2.  Preliminary  details  of  the 
separation  are  given.  E.  R.  R. 

Isodimorphism  of  /3-naphthol  and  naphthalene. — See  A.,  1943  I, 
85. 

1:3:5:  7-TetranitronaphthaIene  and  the  isomeric  tetranitro- 
derivatives  obtained  from  2  :  6-dinitronaphthalene  by  nitration.  J . 

Chatt  and  W.  P.  Wynne  ( J.C.S. ,  1943,  33 — 36). — Oxidation  (HN03, 
d  116,  at  200°)  of  1  :  3-C,0H„(NO2)2  yields  only  3:5:1- 
C6H3(N02)2-C02H,  whilst  nitration  (67%  excess  of  N02-S03H  in 
H2S04)  gives  1:3:  8-C10H5(NO2)3.  2  :  6-C10Hc(NO2)2  {from  2  :  6- 

C11H,(OH)2  by  amination  [40%  (NH4)2S03  in  20%  aq.  NH3  at  140° 
under  pressure],  diazotisation,  and  treatment  with  NaNOa  and 
cuprocupric  sulphite}  with  HN03— H„S04  yields  1  :  3  :  5  :  7-  (I),  m.p. 
260°,  decomp.  263—265°  (43%),  1  :  2  :  6  :  8-  (II),  m.p.  138°  (8-4%), 
and  l-tetranitro-naphthalene,  m.p.  215°  (L3%).  (I)  yields  with 

HNO,  (d  116)  at  200°,  3  :  5  :  1-C„H3(N02)2-C02H,  with  POCl3- 
PC15  at  180 — 200°,  a  mixture  of  C10H4C14  and  C10H3C16,  and  with 
SnCl2  in  EtOH-HCl,  1:3:5:  7-C10H4(NH2)4,  the  hydrochloride  of 
which  when  diazotised  (in  H3P04-H2S04)  and  treated  with 
CO(NH2)2  followed  by  CuCl  in  cone.  HC1  yields  a  small  amount  of 
1:3:5:  7-C10H4Cl4  (this  could  not  be  repeated).  The  constitution 
of  (I)  is  confirmed  by  m.p.  analogy  and  crystallographic  examination. 
(II)  yields  with  HN03  (d  1-16)  at  190 — 200°,  a  mixture  of  3  :  5  :  1:2- 
(N02)2C6H2(C02H)2  and  3  :  5  :  1-C6H3(N02)2-C02H,  and  with  PC15- 
POCl3  at  180°,  a  1-tetrachloronaphthalene,  m.p.  {25 — 127°. 

A.  I.I. 

Action  of  aluminium  chloride  on  tetrahydronaphthalene.  A. 

Dansi  and  C.  Ferri  ( Gazzetta ,  1941,  71,  648 — 651). — Tetrahydro¬ 
naphthalene  (I)  and  A1C13  at  35 — 80°  give  C10HB,  an  oily  fraction 
[dehydrogenated  (Se  at  350°)  to  a  compound,  C16H10,  m.p.  147 — 
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152-  (sublimes  180°/2-5  mm.)],  and  a  compound,  C20Ha0  (II),  m  p 
150-5°,  regarded  as  1  :  2  :  3  :  4  :  1'  :  2'  :  3'  :  i'-octahydro- 1  :  2  i'  ;  2'- 
bisnaphthalene,  different  from  the  compound  described  by  von 
Braun  et  al.  (A.,  1921,  i,  405),  and  having  a  similar  absorption 
spectrum  to  (I).  With  Br-CHC13,  (II)  gives  a  compound,  C20H19Br, 
m.p.  152°,  and  with  Se  at  320 — 340°,  a  compound,  C20H12,  m.p. 
165°  (picrate,  m.p.  195°),  of  characteristic  absorption  spectrum. 

E.  W.  W. 

Triptycene  [9  :  10-o-phenyleneanthracene],  P.  D.  Bartlett,  M.  J. 
Ryan,  and  S.  G.  Cohen  (J.  Amer.  Chem.  Soc.,  1942,  64,  2649 — 2653). — 
The  adduct  (I),  obtained  (83%)  from  anthracene  and  £-0!C6H4;0  in 
boiling  xylene,  with  40%  HBr  (4  drops)  in  boiling  AcOH  gives 
3' :  6'(=  1  :  4)-dihydroxy-9  :  10-o-phenylene-9  :  10-dihydroanthracene 
i  p...  [2  :  5-dihydroxytriptycene]  (II)  (90%),  m.p. 

,CH.  ..  338 — 340°  (decomp.),  converted  by  H2-Raney 

\/2\.  Ni  in  dioxan  at  200°/1140  lb.  into  a  H12- 
derivative,  m.p.  220 — 224°,  which  is  hydro¬ 
genated  in  the  unsubstituted  rings  and  is 
oxidised  by  air  in  aq.  alkali.  With  H2-Cu 
,  chromite  in  dioxan  at  160°/2200  lb.,  (I)  gives 

■■  rr\  !  /  a  compound,  C20H20O2,  m.p.  226 — 228°  (di- 

I!f’  |  ■  acetate,  m.p.  177 — 178°),  stable  in  air  and 

13l  J  (K0  thus  reduced  in  the  quinol  ring.  Many  at¬ 

tempts  to  remove  the  OH  from  (II)  failed. 

14  KBr03-Ac0H-H20  oxidises  (II)  to  the 

qumone  (93%),  m.p.  292 — 296°,  the  dioxime,  m.p.  246°  (decomp.), 
of  which  with  SnCl2— HC1— EtOH  at  - — -60°  gives  2  :  5-diaminotriptycene 
(III)  (86%),  m.p.  307°  (decomp.)  [hydrochloride  (IV),  decomp. 
>210°;  Acs  derivative,  decomp.  370°].  Attempts  to  remove  the 
NH2  directly  from  (HI)  failed.  Treating  (IV)  in  AcOH  with, 
successively,  H2S04-Ac0H-H20,  NaNO?,  and  CO(NH2)2  (all  at  10°), 
addition  to  NaH2P02— cone.  HC1,  keeping  overnight,  and  sublim¬ 
ation  of  the  product  at  195°/2  mm.,  gives  mono-  +  a  little  di- 
chlorotriptycene,  m.p.  222 — 223°,  which  with  H2-Pd-CaC03-N2H4- 
KOH-EtOH-H20  gives  triptycene  [9  :  10-o-phenylene-Q  :  \0-dihydro- 
anthracene ]  (V),  m.p.  254-8 — 255-2°.  Treating  the  tetrazonium 
solution  from  (IV)  with  NaH2P02-HBr  gives  a  very  poor  yield  of 
2  :  5 -dibromotriptycene,  m.p.  227 — 228°,  debrominated  to  (V).  In¬ 
ability  of  (V)  to  become  planar  prevents  resonance  so  that  the 
central  CH  do,  not  show  the  same  properties  as  in  CHPh3.  Thus, 
(V)  is  unaffected  by  CKPhMe2-Et20-N2,  S02C12-Bz202,  and 
(1CH-C0)20  in  boiling  PhN02,  and  is  barely  affected  by  C12-CC14  ; 
Cr03~AcOH  oxidises  (V)  to  anthraquinone  (76%)  and  ~6  C02; 
this  is  in  accord  with  bond-fixation  (Mills-Nixon  effect)  since  the 
internal  bond-angles  are  109°  28'.  R.  S.  C. 

eye/oPentylamides  of  [aliphatic]  carboxylic  acids.- 

II,  74. 


-See  B.,  1943, 


Nuclear  alkylation  of  aromatic  bases.  V.  Action  of  methyl  alcohol 
on  m-toluidine  hydrochloride.  R.  W.  Cripps  and  D.  H.  Hey  (J.C.S., 
1943,  14—15;  cf.  A.,  1931,  950).— m-C8H4Me-NH2,HCl  (1  mol.)  and 
MeOH  (1  mol.)  at  210 — 235°  (8  hr.)  give  o-4-xylidine  in  < — 35% 
yield,  with  some  methylated  acridines  (I),  but  no  phenols.  With 
2  or  (better)  3  mols.  of  MeOH  at  210 — 220°  (5J  hr.),  i/i-cumidine  is 
formed  in  ~50%  yield,  with  some  (I) ;  4  mols.  of  MeOH  at  260 — 
280°  (10  hr.)  afford  iroduridine,  isodurenol,  C0Me5-OH,  and  (I). 
m- Methyl ation  in  the  Hofmann-Martius  reaction  is  established. 

A.  T.  P. 

Compounds  of  aromatic  amines  with  lower  fatty  acids. — See  A., 
1943,  I,  88. 


Sulphonation  of  benzylethylaniline.  L.  Blangey,  H.  E.  Fierz- 
David,  and  G.  Stamm  ( Helv .  Chim.  Acta,  1942,  25,  1162 — 1179). — 
NPhEt-CH2Ph  (I)  with  oleum  at  >60°  gives  (cf.  Gnehm  el  al.,  A., 
1908,  i,  112)  mainly  (~78%)  m-sulphobenzylethylaniline  (K  and  Na 
salts;  corresponding  amide,  m.p.  98 — 99°),  which  is  transformed  by 
nascent  Br  and  subsequent  oxidation  into  «2-SO3H-C0H4-CO2H.  In 
addition  ~16%  of  p-  and  <1%  of  o-SO3H*C0H4-CH2-NPhEt  (II) 
are  formed  with  very  little  of  a  disulphonic  acid.  Excess  of  C1S03H 
and  (I)  give  mainly  »2-S02Cl,C6H4,CH2,NPhEt,  whereas  use  of  the 
calc,  quantity  of  C1S03H  in  PhN02  or  application  of  the  “  baking  " 
process  affords  ^-S03H-C6H4'NEt-CH2Ph.  The  synthesis  of  (II) 
from  o-CH2Br,C6H4,S03H  and  NHPhEt  is  described.  H.  W. 


Mixed  arylhydroxyalkylamines. — See  B.,  1943,  II,  74. 

Preparation  of  diphenylthiocarbazide  and  diphenylthiocarbazone 
(dithizone).  O.  Grummitt  and  R.  Stickle  (Ind.  Eng.  Chem.  [Anal.], 
1942,  14,  953 — 954). — Improved  preps,  of  diphenylthio-carbazide 
and  -carbazone  are  recorded.  J.  D.  R. 

Vinylaryl  esters. — See  B.,  1943,  II,  73. 

Condensation  of  methyldipropylcarbinols  with  phenol  in  presence  of 
aluminium  chloride.  R.  C.  Huston  and  C.  R.  Meloy  (J.  Amer.  Chem. 
Soc..  1942,  64,  2655— 2657).— CMePr“2-OH,  'CMePr“Pr>OH,  and 
CMePr@2OH  with  PhOH-AlCl3  at  25 — 35°  give  S-p -hydroxyphenyl- 
S-methyl-n-heptane  (65%),  m.p.  63—63-5°,  b.p.  282— 284°/738  mm., 
151 — 152°/6  mm.  (3:5 -dinitrobenzoate,  m.p.  124-5 — 126°;  a- 
naphthylur ethane,  m.p.  105 — 106°),  y-p-hydroxyphenyl-$y-dimethyl- 
n-hexane  (47%),  m.p.  72—73°,  b.p.  279—2817738  mm.,  122—124°/ 


2  mm.  (3  :  5-dinitrobentoate ,  m.p.  97 — 98°;  a-naphthylur ethane,  m.p. 
127-5 — 128-5°),  and  y-p-hy dr oxy phenyl- flyh-trimeihyl-n-pentane  (60%), 
m.p.  57—58-5°,  b.p.  275— 277°/738  mm.,  116— 117° /2  mm.  (3  :  5 -di¬ 
nitrobenzoate,  m.p.  103 — 103-5°;  a-naphthylurethane,  m.p.  106 — 
107°),  respectively.  The  same  compounds  are  obtained  by  con¬ 
densing  the  carbinols  with  C6H6  and  nitrating,  reducing,  diazotising, 
and  hydrolysing  the  products  (no  details).  R.  S.  C. 

Compound  formation  between  the  isomeric  hydroxydiphenyls  and 
pyridine.  S.  E.  Hazlet  and  R.  W.  Morrow  (/.  Amer.  Chem.  Soc., 
1942,  64,  2625 — 2628). — F.p.  diagrams  show  that  C6HSN  with  o-  or 
m-C6H4Ph-OH  gives  stable  1  :  1  additive  compounds,  f.p.  38-2° 
(corr.)  or  35-5°  (corr.),  respectively,  but  with  ^>-C6H4Ph-OH  gives 
unstable  1  :  1  and  1  ;  2  additive  compounds.  R.  S.  C. 

Halogenation  of  esters  in  the  diphenyl  series.  II.  Chlorination 
of  p-diphenylyl  benzoate  and  benzenesulphonate.  (Miss)  C.  M.  S. 
Savoy  and  J.  L.  Abernethy  (J.  Amer.  Chem.  Soc.,  1942,  64,  2719 — 
2720;  cf.  A.,  1943,  II,  28). — p-C,;H4Ph-OBz  with  Cl2  and  a  trace  of 

1  in  CC14  gives  4' -chloro-4-diphenylyl  benzoate  (55%),  m.p.  182°,  also 

obtained  by  benzoylation  of  ^-C6H4Cl-C6H4-OH-^  (I)  and  hydro¬ 
lysed  to  (I)  by  KOH-EtOH.  >C6H4Ph-OS02Ph  gives  similarly 
A' -chloro-i-diphenylyl  benzenesulphonate  (21%),  m.p.  74 — 75°,  simi¬ 
larly  obtained  from,  and  hydrolysed  to,  (I).  2 -Chloro-,  m.p.  59 — 

60°,  2  :  6 -di-,  m.p.  128 — 129°,  and  2:6:  4' -tri-chloro-4-diphenylyl 
benzenesulphonate,  m.p.  125 — 126°,  are  also  prepared.  R.  S.  C. 

Isomorphism  of  /3-naphthol  and  naphthalene. — See  A.,  1943,  I, 
85. 

Isomerides  of  stilboestrol.  II.  W.  H.  Linnell  and  H.  S.  Shaik- 
mahamud  (Quart.  J .  Pharm.,  1942,  15,  384 — 388  ;  cf.  A.,  1942,  II,  9). 
— «i-C0H4Et-OH  and  cold  AcOH— Br  give  3:4:  l-C6H3EtBr-OH, 
b.p.  145 — 148°/10  mm.  (3  :  5 -dinitrobenzoate,  m.p.  105 — 105-5°), 
methylated  (Me2SO4-40%  NaOH)  to  3:4:  1  C6H3EtBr-OMe,  b.p. 
130 — 132°/15  mm.,  which  did  not  form  a  Grignard  reagent  or  Li 
derivative,  and  did  not  give  a  tolane  with  Ag2C2.  jK-C6H4Et-OMe 
is  converted  (method  :  Adams  et  al.,  A.,  1924,  i,  860)  into  4:2:1- 
OMe'CjHjEt-CHO  (I),  b.p.  120 — 135°/6  mm.  (2  :  4 -dinitrophenyl- 
hydrazone,  m.p.  193 — 194°;  azine,  m.p.  110 — 111°,  not  convertible 
into  a  stilbene  by  heat),  which  could  not  be  induced  to  undergo 
the  benzoin  condensation.  i-Methoxy-2-ethylthiobenzaldehyde,  m.p. 
95—100°  (red  at  180°)  [from  (I)-HCl-HaS-EtOH  or  (I)-H2S-EtOH- 
piperidine],  with  Cu-bronze  at  250°  in  N2  gives  4  :  4 '-dimethoxy- 

2  :  2' -diethylstilbene  (II),  m.p.  96  -  97°,  demethylated  (MgMel  at 
160 — 170°;  poor  yield)  to  the  (OH) ,-derivative  (III),  m.p.  150°. 
The  oestrogenic  activity  of  (II)  and  (III)  is  small  (doses  of  5  and 

1  mg.,  respectively).  H.  B. 

Action  of  diazo-compounds  on  quinones.  Preparation  of  diphenyl 

derivatives.  G.  B.  Marini-Bettolo  (Gazzetta,  1941,  71,  627 — 635). — 
27>-Nitrophenyl-l  :  4-benzoquinone  (I)  (cf.  Kvalnes,  A.,  1935,  86) 
is  reduced  (S02-H20)  to  4’-nitro-2  :  5-dihydroxy  diphenyl,  m.p.  195° 
[Me%  ether  (II),  m.p.  104°;  diacetate,  m.p.  115°].  Sn-HCl  reduction 
of  (II)  gives  4' -amino-2  :  5-dimethoxy diphenyl,  m.p.  145°  (hydro¬ 
chloride,  m.p.  225°;  picrate,  m.p.  184°;  2  :  5-dimethoxy diphenyl-4" - 
azoresorcinol,  m.p.  105°),  converted  (diazo-method)  into  4' -hydroxy - 

2  :  5 -dimethoxydiphenyl,  m.p.  158°.  With  Ac20-H2S04,  (I)  gives 
4'-nitro-2  :  4  :  5-triacetoxy diphenyl ,  m.p.  130°.  2-jm-Nitrophenyl-l  :  4- 
benzoquinone  (loc.  cit.)  similarly  gives  3'-nitro-2  :  5-dihydroxy-,  m.p. 
83°,  -dimethoxy-,  m.p.  84°,  and  -diacetoxy-,  m.p.  100°,  3'-amino-2  :  5- 
dimethoxy-  ( hydrochloride ,  m.p.  190°;  azoresorcinol  derivative, 
m.p.  96°),  and  3'-nitro-2  :  4  :  5-triacetoxy-diphenyl,  m.p.  ~60°.  p- 
NHj'SOj-CjHj-NaCl  in  aq.  NaOAc  and  benzoquinone  in  EtOH  give 

2- phenyl-l  :  4-benzoquinone-4'-sulphonamide,  m.p.  204°. 

E.  W.  W. 

Water-soluble  compounds  with  antihsemorrhagic  activity.  B.  R. 

Baker  and  G.  H.  Carlson  (J.  Amer.  Chem.  Soc.,  1942,  64,  2657 — 
2664). — Data  A  below  are  doses  in  /xg.  necessary  for  vitamin-A 
activity.  1:2:  4-OAc-C10H6Me-OH  (I)  (A  2),  prepared  by  partial 
deacetylation  of  2  :  1  ;  4-C19H6Me(OAc)2  (A.,  1942,  II,  285),  with 
Me2S04-K2C03-C0Me2  gives  \-acetoxy-4-methoxy-2-methylnaphthal- 
ene,  m.p.  67 — 68°,  hydrolysed  by  NaOMe  or,  better,  Na0H-Na,S204 
in  aq.  MeOH  to  4-methoxy-2-methyl-\-naphthol,  m.p.  101 — 103°, 
which  with  (NH4)2S03-NH3-H20  at  175—180°  and  then  Ac2O-C0H6 
gives  \-acetamido-4-methoxy-2-methylnaphthalene  (II)  m  p  197 — 
199°.  3  :  1-C10H 0Me-OH  (III)  (A  5)  with  £-SO3H-C0H4-N2Cl  and 

then  Na2S204  gives  4-amino-'.\  methyl- 1  -naphthol  hydrochloride,  chars 
at  270°,  converted  by  K2Cr20,  into  1:2:  4-O:CJ0H6Me:O  (A  1)  and 
by  Ac20-Na0Ac-H20  at  75°  into  the  Ac  derivative,  m.p.  206 — 
208°.  With  Me2S04-K2C03-C0Me2  this  gives  (II),  thus  proving 
the  orientation  of  (I)  etc.  The  appropriate  naphthol  with  succinic 
or  glutaric  anhydride  (IV)  in  C6H6N  at  room  temp,  gives  4 -acetoxy- 

3- methyl-\-naphthyl  H  succinate  (A  3),  m.p.  136 — 138°,  and  glutarale 
(A  4),  m.p.  109 — 110°  (with  some  di-4-acetoxy-Z-methyl-\-naphthyl 

ii’u  ,  .4 m.p.  164 — 166°),  and  3-methyl-l-naphthyl  H  succinate 
(A  10),  m.p.  109—111°.  2  :  1  :  4-C10H6Me(OH)2  (V)  (A  1),  (IV), 

and  NPhMe2  in  boiling  CHC13  give  2-melhyl-l  :  4 -naphthaquinol  di - 
(H  glutarate)  (A  10),  m.p.  156 — 158°.  4-Acetoxy-3-methyl-\-naphthvl 
chloroacetate  (prep,  by  CH2Cl-COCl— NPhMe2— CHC13  at  25°  and  later 
the  b.p.),  m.p.  103-5 — 104°,  is  converted  by  NMe.-COMe,  at  room 
temp,  into  the  N -trimethylglycinate  chloride  (A  4),  m.p.  217°.  2- 
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Methyl- 1  :  4 -naphthaquinol  bischloroacetate  (prep,  in  NPhMe2-CHCl3), 
m.p.  109 — 110°,  gives  similarly  the  di-N-lrimelhylglycinate  dichloride 
(A  12),  +  2H20,  m.p.  204°.  Hydrogenation  of  4-acetoxy -3-methyl- 

1- naphlhyl  carbobenzyloxy-$-alanate  [prep,  from  (I), 

C0Cl,[CH2]2,NH*C02-CH2Ph,  and  NPhMe2  in  boiling  CHC13],  m.p. 
106-5 — 108°,  gives  the  fl-alanate  hydrochloride  (A  4),  +H20,  m.p. 
164—167°.  C1S03H,  POCI3,  or  PSC13  with  (I)  and  CJLN  in  CC14 

etc.  gives  Na  i-aceloxy-3-melhyl-l-naphthyl  sulphate  (A  6),  the  Na2 
phosphate  (A  4),  +H20,  or  Na2  thiophosphate  (A  10),  +H20, 
respectively.  Acetobromoglucose  with  (I)-  or  (III)-K2C03-C0Me2- 
CHClj  gives  i-acetoxy-3-methyl-l-,  m.p.  180 — 181°,  or  Z-methyl-\- 
naphthylglucoside  tetra-acetate,  m.p.  135 — 137°,  respectively,  and 
thence  (hot  NaOMe— MeOH)  i-hydroxy-3-methyl- ,  m.p.  206 — 208° 
(A  3),  or  3-methyl-l-naphthylglucoside,  m.p.  223 — 225°  (A  10),  re¬ 
spectively.  Acetobromomaltose  with  (I)  or  (III)  etc.  gives  4- 
acetoxy -3-methyl-,  m.p.  183 — 184°,  or  3-methyl-l-naphthylmaltoside 
hepta-acetate,  m.p.  152-5 — 154°,  and  4-hydroxy-3-methyl-,  m.p. 
(+H20)  145 — 150°  (A  5),  or  3  methyl-l-naphthylmaltoside,  m.p. 
175—178°  (A  20),  respectively.  C02Et-CH2-CHMe-CHPh-C02Et  in 
5  :  1  (vol.)  H2S04-H20  at  100°  gives  i-keto-2-methyl-l  :  2  :  3  :  4- 
tetrahydro-l-naphthoic  acid  (VI),  m.p.  107 — 110°,  decarboxylated  by 
CuO  in  quinoline  at  200 — 215°  to  l-keto-3-methyl-l  :  2  :  3  :  4-tetra- 
hydronaphtlialene  (VII),  b.p.  142 — 143°/16  mm.  (oxime,  m.p.  121 — 
122-5°).  Heating  (VI)  with  S  at  255 — 265°  and  then  distilling  with 
CuO  at  1  mm.  gives  (III),  m.p.  88 — 90°,  resolidifies,  remelts  at 
92-5 — 93°,  also  obtained  from  (VII)  by  Br  and  then  boiling  NPhMe2. 

2  :  l-C10H6Me-NO2  with  H2  -Raney  Ni  in  MeOH  at  1 — 3  atm.  gives 
2  :  l-C10H6Me*NH2  [hydrochloride  (A  50),  new  m.p.  228 — 231° 
(decomp.);  Ac  derivative  (A  >50),  new  m.p.  191 — 192°],  which 
with  8-gluconolactone  in  2  :  1  H20-Ac0H-N2  at  100°  gives  glucono- 

2- methyl-l-naphthalide  (A  >50),  m.p.  212 — 214°.  1  :  2- 
NO2-Cl0H„-CH2-CO2H  with  H2-Raney  N i-N aOH-H20-MeOH  at 
room  temp,  gives  l-amino-2-naphthylacetic  acid  [A  >200),  m.p. 
238—240°  (decomp.).  (NH4)2S03-NH3-H20  with  (III)  or  (V)  at 
165°  gives  3  :  l-C10H„Me-NH2  [ hydrochloride  (A  >25),  m.p.  265 — 
267°]  or  2  :  1  :  4-C10H5Me(NH2)2  (VIII)  [ dihydrochloride  ( A  3),  m.p. 
299 — 301°;  Ac2  derivative  (IX),  m.p.  308 — 309°],  respectively. 
Na2S204— NaOH— HzO  at  70°  or  SnCl2-HCl-H20  reduces  1:2:4- 
NH2'C10H6Me-N2-C6H1-SO3H-^>,  leading  to  (IX),  which  is  also- 
obtained  from  2  :  l-C10H6Me‘NH2  by  />-CO2H-C0H4-N2-HSO4  in 
H2S04-H20  and  then  H2-Pd-C  etc.  Boiling  1  :  1  (vol.)  cone.  HC1- 
EtOH  hydrolyses  (IX)  to  4-acetamido-S-methyl  1-naphihylamine, 
m.p.  190 — 191°  (hydrochloride),  also  obtained  from  4:2:1- 
NO2-C10H6Me-NHAc  by  H2-Raney  Ni  in  EtOH  at  room  temp.,  and 
converted  by  (CH2-C0)20  in  hot  CHCl,  into  N-4-acelamido-3-methyl- 

1- naphthylsuccinamic  acid,  -fAcOH  and  anhyd.,  m.p.  250°  (decomp, 
if  preheated  to  240°),  resolidifies,  remelts  at  269 — 271°.  This  is 
also  obtained  from  (VIII)  and  (CH2-C0)20  by  way  of  N-4 -amino- 

3- methyl-l-naphthylsuccinamic  acid  (A  >50),  m.p.  192°  (decomp.). 
1  :  4-Dimethoxy-2-chloromethylnaphthalene  (X)  [from  1  :  4- 
C10H8(OMe)2  (modified  prep. ;  new  m.p.  86 — 87-5°)  and  CH2Cl-OMe- 
AcOH  at  25°],  m.p.  62 — 63°,  with  NH3— S02— H20  at  135°  gives 
impure  1:4:  2-C10H6(OMe)2,CH2,SO3K,  oxidised  by  K2Cr207— 
H2S04-H20  at  90 — 100°  to  K  2-sulphomethyl-l  :  4-naphthaquinone 
( A  >50)  [ S-benzylthiuronium  salt,  m.p.  182 — 183°  (decomp.)]. 
With  boiling  EtOH-KOH  II2S  (excess),  (X)  gives  di-l  :  4-dimethoxy- 

2- naphthylmethyl  disulphide,  m.p.  116 — 117°,  also  obtained  by, 
successively,  CS(NH2)2-EtOH,  NaOH-aq.  EtOH,  and  I-NaOH- 
H20,  and  converted  by  H202-Ac0H  etc.  into  K  and  S-benzyl¬ 
thiuronium  3-hydroxy-2-sulphomethyl-\  :  4-nap hthaquinone  (A  >50), 
m.p.  200 — 201°  (decomp.).  Potencies,  A,  are  also  recorded  as 
follows:  2  :  I-C10H0Me-OH  5;  2-piperidinomethyl-l-naphthol  and 
1  :  4-NH2-C10H6-NHAc  >50.  The  esters  of  org.  acids  are  too  easily 
hydrolysed  to  be  of  use,  but  those  of  the  inorg.  acids  are  stable  even 
to  sterilisation.  The  glucosides  are  stable  in  HaO,  even  when 
sterilised,  if  air  is  excluded  or  reducing  agents  are  present. 

R.  S.  C. 

Acetylenic  ethers,  in.  Halogen  derivatives  of  phenoxyacetylene. 

T.  L.  Jacobs  and  W.  J.  Whitcher  (/.  Amer.  Chem.  Soc.,  1942,  64, 
2635 — 2638;  cf.  A.,  1942,  II,  214). — Ph  tri-iodovinyl  ether,  m.p. 
129 — 129-5°,  is  obtained  from  OPh-C-C-MgBr  by  I  -EtsO  or  from 
OPh-CjCH  (I)  by  I-KI-KOH,  but  only  in  traces  from  OPh-C;CNa 
by  I ;  very  unstable  liquids  ( ?  OPh-C-CI)  are  also  obtained  in  all 
cases.  Slimmer’s  Br2-compoimd,  m.p.  29—29-5°,  b.p.  117 — 118°/6 
mm.  (A.,  1903,  i,  249),  was  Ph  flfl-dibromovinyl  ether  (II),  since  with 
boiling  cone.  HCl-EtOH-2  :  4  :  1-(N02)2C6H3-NH-NH2  it  gives 
[CHIN-NH-CsHafNOj);,  2  :  4] 2,  m.p.  311—312°  (lit.  326—328°),  with 
O2-C0H„  gives  OPh-CHBr-COBr  and  thence  (KOPh) 
(0Ph)2CH;C02Ph,  and  with  fuming  HN03  at  —10°  gives  2:4:1- 
(N02)2C„H3-0H  and  2  :  4  :  6 ;  1-(N02)3C6H2-0H  [OPh-CBrlCHBr  (III) 
gives  smoothly  CHBr2-C02-C6H3(N02) J.  In  ultra-violet  light  (III) 
gives  an  oil  ( ?  an  isomeride),  but  (II)  is  unchanged.  KOBr-KOH- 
(I)  at  —5°  to  —8°  gives  OPh-C-CBr,  a  very  unstable  oil,  distillable 
only  at  very  low  pressure  and  converted  by  Br-CCl4  into 
OPh-CBr:CBr2  and  by  Hg(0Ac)2-HCl-H20-Et20  at  10°  into 
CH2Br-C02Ph.  R.  S.  C. 

,8-3  :  4-Methylenedioxyphenyl/jopropylamine.  J.  Elks  and  D.  H. 
Hey  (J.C.S.,  1943,  15— 16).— Piperonal  and  CHBrMe-C02Et- 


NaOEt  at  room  temp.,  then  at  100°  (bath),  give  Et  a/J-oxido-fi-3  :  4- 
methylenedioxyphenyl-a-methylpropionate,  b.p.  184 — 186°/14  mm.; 
hydrolysis  (NaOH-90%  aq.  EtOH)  and  subsequent  decarboxylation 
give  3  :  4-methylenedioxybenzyl  Me  ketone,  b.p.  154 — 156°/11  mm. 
This  with  HCO-NH2  at  160 — 165°,  followed  by  hydrolysis  (dil.  HC1), 
affords  )3-3  :  4-methylenedioxyphenylisopropylamine,  b.p.  138 — 
140°/12  mm.  (Ac  derivative,  m.p.  93°).  A.  T.  P. 

Derivatives  of  4  :  4'-diaminodiphenyl  sulphone. — See  B.,  1943, 
III,  63. 

Diaminobenzyl  alcohols. — See  B.,  1943,  II,  74. 

Crystalline  vitamin-^.  J.  G.  Baxter  and  C.  D.  Robeson  (J.  Amer. 
Chem.  Soc.,  1942,  64,  2411 — 2416). — By  suitable  crystallisation  at 
low  temp,  vitamin-X  forms  solvent-free  crystals  (photomicrograph), 
m,p.  63 — 64°,  and  solvated  crystals  (A)  containing  ~1  MeOH 
(photomicrograph),  m.p.  7 — 10°,  or— d  HC02Me,  m.p.  —4°  to  2°  or 
7 — 10°,  the  solvents  being  retained  at  <0°/high  vac.  (cf.  A.,  1938, 
III,  53;  1939,  III,  601;  1940,  III,  371).  It  is  uncertain  whether 
(A)  are  definite  compounds.  The  absorption  max.  at  328  ( ?  324) 
mp.  has  extinction  coeff.  1780.  The  SbCl3  colour  has  an  absorption 
max.  at  622  m/j.,  having  /, | 4800;  results  by  the  Evelyn  photo¬ 
electric  colorimeter  are  discussed.  The  biological  potency  is  4-3  X 
106  U.S.P.  XI  units  per  g.  The  mol.  wt.,  elimination  max.,  n,  Ac 
and  I  vals.  confirm  the  accepted  structure.  R.  S.  C. 

Crystalline  aliphatic  esters  of  vitamin-,4.  J  G.  Baxter  and  C.  D. 
Robeson  (J.  Amer.  Chem.  Soc.,  1942,  64,  2407 — 2410). — Vitamin- zl 
and  RCOC1  in  C6H6N-(CH2C1)2  give  the  acetate  (I),  m.p.  57 — 58°, 
palmitate,  m.p.  27 — 28°,  and  /3-naphthoate,  m.p.  74 — 75°  (cf.  lit.), 
and  divitamin- A  succinate,  m.p.  76 — 77°.  Extinction  coeffs.  at 
328  m/z.  and  of  the  SbCl3  colours  at  620  m/i.  are  given.  The  bio¬ 
logical  potency  of  all  the  esters  is  that  calc.  (I)  is  most  stable. 
Photomicrographs  are  given.  R.  S.  C. 

Reaction  of  Grignard  reagents  with  ketone  acetals,  R.  J.  Levina, 

S.  G.  Kulikov,  and  P.  G.  Parschikov  (/.  Gen.  Chem  Russ.,  1941,  11, 

1 567 — 572) . — CMe2(OEt)2  with  MgPhBr  yields  a-phenylisopropyl  Et 
ether,  b.p.  68°/4  mm.,  and  with  Mg  cyc/ohexyl  bromide  gives  a-cyclo- 
hexylisopropyl  Et  ether,  b.p.  74 — 75°/18  mm. ;  these  ethers  do  not 
react  further  with  the  reagents,  trans-,  b.p.  134 — 136°/29  mm., 
and  cis-fl-kelodecahydronaphthalene  Et2  acetal,  b.p.  132 — 133°/12 
mm.,  are  prepared.  cyefoHexanone  Et2  acetal  with  Grignard  re¬ 
agents  affords  cyc/ohexanol  and  unidentified  products.  R.  T. 

Malonic  ester  synthesis  and  Walden  inversion.  W.  E.  Grigsby, 
J.  Hind,  J.  Chanley,  and  F.  H.  Westheimer  ( J .  Amer.  Chem. 
Soc.,  1942,  64,  2606 — 2610). — Epoxycyc/opentane  (1  mol.)  and 
CH2(C02Et)2  (2  mols.),  in  boiling  EtOH-NaOEt  (1  mol.)  give,  with 
inversion,  Et2  tra.ns-2-hydroxycyclopentyl-malonate  (I)  (70 — 75%;, 
none  isolated  if  1  mol.  of  ester  is  used;  27%  in  C6H6),  b.p.  75°/10_1 
mm.,  hydrolysed  by  boiling  N-aq.  NaOH  (more  slowly  by  more  cone, 
alkali)  to  the  -malonic  acid  (II),  m.p,  118-4 — 118-7°  (decomp. ;  corr.). 
In  boiling  C5H6N,  (II)  gives  fra»s-2-hydroxycyc/opentylacetic  acid, 
m.p.  53-3 — 54-3°  (corr.),  slowly  converted  at  160°,  as  also  is  (II), 
into  the  lactone  of  cis-2-hydroxycyclopentylacetic  acid  (unaffected 
by  boiling  C6H6N).  (I)  is  slowly  decomposed  by  NaOEt— EtOH. 

Its  formation  is  discussed.  R.  S.  C. 

Constitution  of  o-carboxylic  acids  in  solution. — See  A.,  1943,  I, 
80. 

Complex  formation  of  boric  acid  with  salicylic  acid  in  aqueous 
solution.  Salts  of  monosalicylboric  acid. — See  A.,  1943,  I,  92,  95. 

Salicylamide.  Ammonolysis  of  methyl  salicylate.  E.  R.  Kline 
(J.  Chem.  Educ.,  1942,  19,  332). — Details  for  the  ammonolysis  on  a 
laboratory  scale  are  given.  L.  S.  T. 

Hydroxylamine  derivatives  of  anthranilic  acid.  A.  W.  Scott  and 
B.  L.  Wood,  jun.  (/,  Org.  Chem.,  1942,  7,  508 — 516). — The  compound 
obtained  from  isatoic  anhydride  by  Meyer  et  al.  (A.,  1886,  358)  is 
not  o-aminobenzhydroxamic  acid  (I)  but  O-o-aminobenzoylhydroxyl- 
amine  (II)  (cf.  Pope,  Diss.,  Univ.  of  Georgia,  1941).  It  is  converted 
by  Bz20  at~70°  into  the  Bz  derivative,  m.p.  157°,  which,  like  (II), 
does  not  give  the  FeCl3  test  until  it  has  been  warmed  with  NaOH. 
This  with  KOBu“  in  Bu“OH  affords  a  K  salt  which  rearranges  in 
hot  HzO  to  2  :  4-diketo-3-phenyltetrahydroquinazoline,  m.p.  280°, 
and  0-CO2H-C6H4-NH-CO-NHPh,  m.p.  182°.  (I),  m.p,  149°,  ob¬ 

tained  from  0-NPI2-C6H1,CO2Me  and  NH2OH,  is  fairly  stable  up  to 
140°  and  gives  a  marked  test  for  hydroxamic  acid  with  FeCl3;  the 
dry  Na  salt  passes  when  heated  into  2-hydroxybenziminazole  (III), 
m.p.  302 — 303°.  (I)  (as  Na  salt)  is  converted  by  BzCl  in  dioxan 

into  the  Bz2  derivative,  m.p.  169°,  the  K  salt  of  which  rearranges 
to  (III)  in  boiling  HaO.  H.  W. 

a-Arylphthalides. — See  B.,  1943,  II,  75. 

Carvacrolphthalein.  M.  H.  Hubacher  (J.  Amer.  Chem.  Soc.,  1942, 
64,  2538 — 2539). — Carvacrol  1 1) ,  0-C6H4(CO)2O,  and  SnCl4  at  100° 
give  carvacrolphthalein  (II)  (8%;  traces  by  ZnClj),  m.p.  293-5 — 
294-7°  [diacetate,  m.p.  217-8 — 219-7°;  Me2  ether,  m.p.  (partial)  202°, 
resolidifies,  remelts  at  211-5 — 212-2°].  Ehrlich’s  compound  (G.P. 
225,983;  B.,  1910,  1474)  was  thymolphthalein  (III)  (similarly  pre- 
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pared  in  62 — 70%  yield),  new  m.p.  252-4 — 253-1°  ( diacetate ,  m.p. 
153-0 — 153-6°;  Me,  ether,  m.p.  175-9 — 176-7°),  since  this  is  obtained 
from  impure  (I).  M.p.  are  corr.  (II)  and  (III)  are  not  laxative  to 
Rhesus  monkeys.  R  S,  C 

Synthesis  of  4-hydroxy-2-naphthoic  acids.  R.  D.  Haworth  B 
Jones,  and  Y.  M.  Way  (J.C.S.,  1943,  10— 13).— Et,  a-aceto-a-benzyl- 
succinate  [from  CH2PhCl  and  C02Et-CH2-CNaAc-C02Et  in  PhMe 
at  120 — 130°  (bath)]  is  hydrolysed  (2N-NaOH)  to  benzylsuccinic 
acid,  the  anhydride  (prep,  by  cold  AcCl),  m.p.  95 — 97°  (lit.  102°), 
of  which  with  AlCl3-PhN02  gives  4-keto-l  :  2  :  3  :  4-tetrahydro-2- 
naphthoic  acid,  m.p.  145 — 147°,  converted  by  Br-CHC13  into  its 

3- Br-derivative,  m.p.  177 — 180°,  and  thence  [NPhEt2  at  100° 
(bath)]  into  4  :  2-OH-C10H,-CO2H  (I),  m.p.  220 — 222°.  Similarly 
prepared  are  p-methylbenzylsuccinic  acid,  m.p.  112 — 115°  ( anhydride , 
m.p.  88-5°),  4-keto-h-methyl-l  :  2  :  3  :  4-tetrahydro-2-naphthoic  acid, 
m.p.  205 — 207°  (3-Br-derivative,  m.p.  167 — 168°),  and  4 -hydroxy- 
6-methyl-2-naphthoic  acid  (11%  yield),  m.p.  240 — 241°;  p -methoxy- 
benzylsuccinic  acid,  m.p.  100 — 101°  ( anhydride ,  m.p.  92 — 93°), 

4- keto-fr-methoxy-l  ;  2  :  3  :  i-tetrakydro -2-nap hthoic  acid,  m.p.  151° 

(3-Br-derivative,  m.p.  171°),  and  4-hydroxy-%-methoxy-2-naphthoic 
acid,  m.p.  238 — 239°;  m-chlorobenzylsuccinic  acid,  m.p.  125—127° 
(anhydride,  m.p.  75-5°),  l-chloro-4-keto-l  :  2  :  3  :  4-tetrahydro-2- 
naphthoic  acid,  m.p.  190 — 191°  (3-Br-derivative,  m.p.  180 — 184°), 
and  l-chloro-i-hydroxy-2-naphthoic  acid,  m.p.  285 — 287°  (some 
6:  1-C10H6C1-OH  is  formed  also)  (Me  ester,  m.p.  218 — 220°;  Me 
ether,  m.p.  251 — 258°),  oxidised  by  KMn04-aq.  NaHC03  to 
4;  1  :  2-C6H3Cl(C02H)2.  Z-Bromo-4-keto-\-phenyl-\  :  2  :  3  :  4 -tetra- 
hydro-2-naphthoic  acid,  m.p.  199 — 202°,  affords  4:1:2- 

OH-C10H5Ph-CO2H  (+  some  4  :  l-C10H6Ph-OH).  Phenylmethyl- 
itaconic  acid,  m.p.  125 — 140°  [probably  a  mixture  of  isomerides 
from  COPhMe,  (CH2-C02Et)2,  and  NaOEt],  is  converted  by  boiling 
AcCl,  followed  by  AlCl3-PhN02  at  0°,  into  (probably)  3-methyl- 
indenone-2-acetic  acid,  m.p.  125 — 145°,  and  i-kydroxy-l-methyl-2- 
naphthoic  acid  (15 — 20%),  m.p.  203 — 207°  [Me,  m.p.  171 — 174°,  and 
Et  ester,  m.p.  127 — 129°;  Me  ether,  m.p.  158 — 160°  (Me  ester, 
m.p.  99-5°)].  o-C 8H4Me-COMe,  Et2C„04,  and  cold  EtOH-NaOEt* 
give  (after  hydrolysis)  o -toluoylpyruvic  acid,  m.p.  118°,  but  con¬ 
ditions  for  conversion  into  (I)  are  not  established.  Colours  of  azo¬ 
dyes  derived  from  RN2C1  and  the  above  acids  are  given.  PhN2Cl 
and  (I)  in  aq.  NaOH  afford  an  azo-dye  (mixture),  hydrogenation 
(Pd-C,  EtOH)  and  subsequent  oxidation  (FeCl3-aq.  HC1)  of  which 
yields  naphthaquinonecarboxylic  acids,  m.p.  153 — 160°  (decomp.), 
decarboxylated  to  1  :  4-naphthaquinone  (proving  initial  coupling  at 
C4)  and  a  product,  m.p.  130 — 150°.  A.  T.  P. 

Reaction  of  furoic  acid  with  tetrahydronapthalene.  C.  C.  Price 
and  N.  C.  Deno  (J .  Amer.  Chem.  Soc.,  1942,  64,  2601 — 2602). — 
Tetrahydronaphthalene,  furoic  acid  (I),  and  A1C13  give  s -octahydro- 
l-anthroic  (II)  (6-3%),  m.p.  153—153-5°  [( ?  9  :  10-)(NO2)2-deriv- 
ative,  m.p.  230 — 235°],  and  -1  -phenanthroic  acid  (0-25%),  m.p. 
143 — 143-5°.  With  Cu  chromite  in  quinoline  at  235°,  (II)  gives 
1:2:3:  4-tetrahydroanthracene  and  anthracene,  but  with  S  at 
180 — 190°  gives  a  substance,  m.p.  216 — 226°.  C10HS,  (I),  and  A1C13 
give  neutral,  amorphous  products.  R.  S.  C. 

Syntheses  in  the  hydroaromatic  series.  VII.  Preparation  of  partly 
hydrogenated  derivatives  of  7-methoxyphenanthrene-2-carboxylic 
acid  and  of  7-methoxy-2-acetophenanthrene.  E.  Dane  and  O.  Hoss 
(Annalen,  1942,  552,  113—125;  cf.  A.,  1939,  II,  429) .— 7-Methoxy- 
9  ;  10-dihydrophenanthrene-2-carboxyl  chloride  (I),  b.p.  208 — 
210°/0-025  mm.,  is  transformed  successively  into  2-diazoaceto-,  m.p. 
149°  (decomp.),  2-chloroaceto-  (II),  m.p.  117°,  and  2-aceto-l -methoxy- 
9  :  10 -dihydrophenanthrene  (III),  m.p.  133°.  (Ill)  is  hydrolysed 
by  HBr  (d  1-48)  in  boiling  AcOH  to  1 -hydroxy -2-aceto-  (IV),  m.p. 
188 — 189°,  and  (II)  is  transformed  by  prolonged  hydrogenation  (Pd- 
BaS04)  into  l-methoxy-2-a-hydroxy  ethyl-  (V),  m.p.  116 — 117°, 
-9  :  dihydrophenanthrene,  Alternatively  (I)  is  converted  by 

ZnMe2  in  PhMe  and  C02  at  room  temp,  into  (III),  which  with  NaOEt 
and  HC02Et  in  Et20-dioxan  gives  the  corresponding  CH(OH)‘. 
derivative,  m.p.  136 — 137°.  (Ill),  (IV),  and  (V)  are  physiologically 
inactive.  6-Methoxy-l-acetylenyl-3  :  4-dihydronaphthalene  (VI) 
and  CH2:CH-C02H  in  HBr— EtzO  at  room  temp,  yield  7-methoxy- 
tetrahydrophenanthrene-2-carboxylic  acid  (VII),  m.p.  210 — 216° 
(slight  decomp.) ;  the  Me  ester,  m.p.  92°,  is  dehydrogenated  by 
/>-0:C6H4:0  in  PhOMe  at  152°  to  Me  7-methoxydihydrophen- 
anthrene-2-carboxylate,  m.p.  85°,  and  in  absence  of  solvent  at  200 — 
220°  into  Me  7-methoxyphenanthrene-2-carboxylate  (VIII),  m.p. 
134°.  (VII)  is  transformed  by  SOCl2  and  C6H5N  in  PhMe  into  the 
chloride,  which  with  CH2N2  in  EtzO  affords  7 -methoxy-2-diazoaceto- 
tetrahydrophenanthrene  (DC),  m.p.  148°  (decomp.),  with  a  1  :  1  adduct, 
m.p.  159°  (decomp.),  of  (DC)  and  CH2N2.  (DC)  gives  the  correspond¬ 
ing  CH2C1  ketone,  m.p.  132°,  attempted  hydrogenation  (Pd-BaS04 
in  MeOH  containing  CaC03)  of  which  gave  (III)  and  (V).  (VII)  is 
hydrogenated  (Pd— C  in  PhOMe)  to  7-methoxyoctahydrophen- 
anthrene-2-carboxylic  acid  converted  by  the  usual  sequence  of 
reactions  into  l-methoxy-2-chloroaceto-octahydrophenantkrene,  m.p. 
99  ,  reduced  to  the  corresponding,  non-cryst.,  Cl-free  ketone  which 
ls  hydrolysed  to  1  -hydroxy-2-aceto-octahydrophenanthrene,  m.p.  158 — 
159°.  Regulated  hydrogenation  (Pd-CaC03  in  stable  cyclohexane) 


of  (VI)  and  treatment  of  the  vinyl  derivative  produced  with 
CH2:CH-C02H  at  100°  gives  1  -methoxyhexahydrophenanthrene-2- 
carboxylic  acid,  m.p.  185°,  which  appears  to  yield  7-methoxyphen- 
anthrene,  m.p.  99°,  when  heated  with  Se  at  300 — 320°.  The  non- 
cryst.  Me  ester  is  dehydrogenated  by  £-0IC6H4!0  in  PhOMe  to  a 
Me  methoxytetrahydrophenanthrenecarboxylate,  m.p.  107°,  and  further 
by  Pd  at  250—260°  and  then  at  300°  to  (VIII) .  H.  W. 

a-Hydroxy-a'-p-bromophenylmaleimide.  G.  S.  Skinner,  C.  A. 
Coghlan,  and  A.  S.  Berlin  (/.  Amer.  Chem.  Soc.,  1942,  64,  2600 — 
2601).— Adding  Br  and  H20  to  CN-CHPh-CO-C02R  [reacting  as 
CN-CPhlC(OH)  -C02R]  (R  =  Et,  Me,  or  Bu“)  in  CHC13  at  45—50° 
gives  an  additive  compound,  which  at-~50°  loses  HBr,  rearranges, 
and  cyclises  to  a-hydroxy-a  -p-bromophenylmaleimide  (I),  m.p.  239 — 
240°,  which  in  hot  aq.  Na2C03  gives  a  Na  salt  (II),  decomp.  321°. 
Omission  of  the  H20  leads  to  less  (I)  and  some  ?  C6H4Br-CH.pCN. 
With  CH2PhCl,  (II)  gives  the  N -CH2Ph  derivative,  m.p.  169—170°, 
or  with  AgX  gives  the  unstable  Ag  salt,  converted  by  Etl-EtaO 
into  the  N-Et  derivative,  m.p.  191 — 192°.  Boiling  HNOs-H,0  or 
KMn04-NaHC03— H20  oxidises  (I)  to  p  C ti I  I4Br-CO 2 1 1 .  Aq.  NaOH 
at  room  temp,  slowly  hydrolyses  (I)  to  £-C6H4Br-CH2-C02H,  NHa, 
and  Na2C204.  (I)  is  also  obtained  from  a-hydroxy-a'-phenylmale- 

imide  by  Br  in  PhN02  at  room  temp.  R.  S.  C. 

dl-  and  meio-yy '-Diphenyl-yy'-suberodilactone.  C.  C.  Price  and 
A.  J.  Tomisek  (J.  Amer.  Chem.  Soc.,  1942,  64,  2727). — 
C0Ph-[CH2]2-C02H  and  Zn  dust  in  boiling  80—90%  AcOH  give 
y-phenyl-y-butyrolactone  (30 — 40%)  and  yy'-diphenyl-yy'-subero- 
dilactones,  m.p.  267°  (9%)  and  165°  (clear  at  175-5°)  (6%). 

R.  S.  C. 

Bromination  of  diphenylalkanes  and  preparation  of  stilbene  deriv¬ 
atives.  I.  a/l-Diphenylethane.  S.  Bance,  H.  J.  Barber,  and  A.  M. 
Woolman  (J.C.S.,  1943,  1 — 4). — (CH2Ph)2  and  Br  (excess)  in  boiling 
CC14  give  (CHPhBr)2,  which  could  not  be  further  brominated;  in 
boiling  H20-AcOH,  a  mixture  of  2:4':  a[3-tetrabromo-afi-diphenyl- 
ethane  (I),  m.p.  170 — 175°,  and  the  4:4':  ajS-isomeride  (II)  [also 
obtained  from  (£-C6H4Br-CH2)2  and  Br  in  boiling  CHC13  or  AcOH] 
results,  but  gradual  addition  of  the  Br  gives  a  product  containing 
<4  Br  per  mol.  (II)  with  CuCl  or  CuCN  (2  mols.)  in  boiling  C5H5N 
yields  4  :  4'-dibromo-,  converted  by  CuCN  in  C5H5N  at  220°  (bath) 
into  4  :  4'-dicyano-stilbene  (III),  also  obtained  from  (II)  and  CuCN 
(4  mols.)  in  C6H5N  at  200—210°.  (II)  in  EtOH  with  MeOH-KOH 
alfords  4:4':  a-tribromostilbene,  m.p.  82  -83°.  (Ill)  with  Br  in 
PhN02  at  200°  in  bright  light  yields  afj-dibromo-4  :  4'-dicyano-afi- 
diphenylethane  (IV),  m.p.  269°  (decomp.),  which  with  MeOH-KOH 
gives  a-bromo- 4  :  4' -dicyanostilbene ,  m.p.  144—145°  (130 — 132°  after 
melting,  supercooling,  and  remelting).  This  or  (better)  (IV)  with 
EtOH-MeOH-KOH  yields  4  :  4' -dicyanotolane  (V),  m.p.  252 — 255°, 
reduced  (H2,  Raney  Ni  in  dioxan)  to  cis-4  :  4 '-dicyano  ,  m.p.  152 — 
154°  [gives  the  fraws-compound  in  boiling  PhN02-I  (trace)],  con¬ 
verted  via  the  imino-ether  into  cis-4  :  4' -diamidino-slilbene  (+H20), 
m.p.  204 — 206°  (decomp.).  4  :  4 ' -Diamidinotolane  dihydrochloride 
(  +  0-5  H20)  is  prepared  from  (V).  Residues  from  crystallisation  of 
(HI)  when  sublimed  at  250°/l  mm.  yield  4-bronio-4' -cyanostilbene, 
m.p.  187 — 188°.  (I)  with  CuCl  in  C5H5N  yields  2  :  4' -dibromo- 

stilbene,  m.p.  84 — 85°,  oxidised  (KMn04  in  80%  COMe2)  to  o-  and 
£-C6H4Br-C02H.  (I)  with  CuCN  (4  mols.)  in  C5H5N  yields  2  :  4'- 

dicyano  stilbene,  m.p.  136 — 137°.  2-Cyano-4' -amidino  stilbene  has 
m.p.  200 — 205°  (decomp.) ;  the  diamidine  could  not  be  obtained  by 
the  NaNH2  method.  A.  Li. 

Formation  of  diethyl  cycfobutane-1  :  1-dicarboxylate  by  the 
Kishner  process.  V.  P.  Golmov  and  B.  A.  Kazanski  (Compt.  rend. 
Acad.  Sci.  U.R.S.S.,  1941,  33,  37— 40).— Cl-[CH2]3-Br  (I)  and 
CHNa(C02Et)2  in  boiling  EtOH,  or  (I)-CH2(C02Et)2-Et20-Na0Et- 
EtOH  at  room  temp.,  give  Cl-[CH2]3-CH(C02Et)2  (II)  (52%),  some 
(Cl-[CH2]3)2C(C02Et)2  and  [CH2]3[CH(C02Et)2]2.  (II)  is  the  inter¬ 
mediate  in  the  Kishner  reaction,  and  is  convertible  by  boiling 
EtOH-NaOEt  into  Et2  cycfobutane-1  :  1-dicarboxylate. 

A.  T.  P. 

cyc/oButane  derivatives.  III.  c/x-cyctoButane-I  :  3-dicarboxylic 
acid.  E.  R.  Buchman,  A.  O.  Reims,  and  M.  J.  Schlatter  (/.  Amer. 
Chem.  Soc.,  1942,  64,  2703 — 2705). — Distillation  at  2  mm.  of  the 
mixed  anhydride  from  trans-cyclo butane- 1  :  3-dicarboxylic  acid  (1) 
or  its  Ag  salt  and  boiling  AcCl  gives  the  anhydride,  m.p.  47-5 — 48°, 
of,  and  thence  (evaporation  with  6n-HC1),  cis-cyclohutane-1  :  3-di¬ 
carboxylic  acid  (II),  m.p.  143—143-5°  (cf.  J.C.S.,  1898,  73,  330). 
With  MeOH— H2SO„,  (II)  gives  the  Me2  ester  (III),  b.p.  110—111°/ 
20  mm.,  and  thence  the  dihydrazide,  m.p.  172 — 174°.  The  di- p- 
bromophenacyl  ester  (prep,  from  the  Na2  salt)  has  m.p.  121-2 — 
121-7°.  (II)  is  largely  carbonised  by  cone.  HC1  at  180°  and  at  200° 
alone  gives  only  its  anhydride.  (I)  is  obtained  from  (III)  by  boiling 
MeOH-NaOMe,  followed  by  hydrolysis  (evaporation  with  6n-HC1), 
CH2(C02Et)2  and  40%  CHaO,  best  with  a  little  piperidine  at  0° 
(later  room  temp.),  give,  after  hydrolysis  (NaOH-MeOH  at  0°  and 
later  room  temp.)  and  boiling  with  HC1,  C02H-C(,CH2)-[CH2]2*C02H 
(IV)  (20%),  m.p.  131 — 132°,  b.p.  175°/3-5  mm.,  a  substance, 
C8H10O2NCl,  m.p.  220—220-5°,  C02H'[CH2]3-C02H,  pentane-ayc- 
tricarboxylic  acid,  and  aa  -dimeihyleneglutaric  acid,  m.p.  152 — 1530 
(cf.  J.C.S.,  1900,  77,  294;  1908,  93,  1777;  1909,  95,  1166).  (U) 
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and  (IV)  are  distinguishable  by  resistance  of  (II)  to,  and  oxidation 
of  ( IV I  by,  KMnO,  and  by  ready  addition  of  HBr  or  CH2N2  to  (IV) 
(CH2N2-Et20  and  then  NH3-EtOH  at  100°  give  the  pyrazoline- 
diamide,  C,H1202N4,  m.p.  145 — 145-5°).  HCl-EtOH  largely  poly¬ 
merises  (IV)  but  gives  also  43%  of  Et2  ester,  b.p.  132 — 133°/23 
mm.,  which  yields  no  cryst.  dihydrazide;  the  anhydride  has  m.p. 
51—51-5°,  b.p.  112—11572  mm.;  the  dichloride  (SOCl2),  b.p. 
82 — 83°/5  mm,,  gives  the  diamide,  m.p.  164 — 165°;  the  di-p-bromo- 
phenacyl  ester  has  m.p.  121-6 — 121-7°,  M.p.  are  corr.  R.  S.  C. 

Chemical  components  of  the  roots  of  Decalepis  hamiltonii.  V. 
4-Methylresorcylaldehyde  as  preservative. — See  A.,  1943,  III,  294. 

Gossypol.  n.  Anilino-derivatives.  III.  Methylation.  K.  S. 

Murty  and  T.  R.  Seshadri  (Proc.  Indian  Acad.  Sci.,  1942,  A,  16, 
141 — 145,  146 — 150). — II.  With  excess  of  NH2Ph,  gossypol  (I) 
forms  “  tetra-anilinogossypol  “  (II),  m.p.  303°  (decomp.)  [probably 
results  from  the  change  2CHO  2CH(NHPh)2],  which  decomposes 
on  heating  for  a  long  time  at  110°  or  for  a  short  period  at  180° 
into  NH2Ph  and  gossypoldianil  (III),  m.p.  303°  (decomp, ).  (I)  and 

NH2Ph  (2  mols.)  in  EtaO  give  the  impure  additive  compound, 
[2C1 IO  2CH(OH)-NHPh],  m.p.  303°  (decomp.).  Acetylation  and 
methylation  of  (II)  or  (III)  yield  only  derivatives  of  (I),  NH2Ph 
being  removed. 

III.  Adams’  method  (A.,  1938,  II,  452)  of  methylating  (I)  does 
not  appear  to  give  a  homogeneous  Mee  ether  (II),  m.p.  130°,  which 
is  obtained  from  gossypol  hexa-acetate  with  Me2S04  and  alkali  in 
COMe2,  from  (I)  and  CH2N2  in  MeOH,  or  Mel  and  K2COa  in  COMe2, 
or  Me2S04  and  alkali.  The  methods  which  do  not  employ  alkali 
hydroxide  give  less  coloured  products.  (II)  is  unaffected  by  hot  dil. 
H2S04  and  hence  does  not  appear  to  have  the  constitution  corre¬ 
sponding  with  the  structure  of  the  glycosides.  H.  W. 

Reductions  with  nickel-aluminium  alloy  and  aqueous  alkali.  I. 
Carbonyl  group.  D.  Papa,  E.  Schwenk,  and  B.  Whitman  (/.  Org. 
Chem.,  1942,  7,  587 — 590). — The  reduction  of  alkali-sol.  CO  com¬ 
pounds  proceeds  smoothly  and  with  good  yields  with  Ni-Al  (Raney 
alloy)  whereas  alkali-insol.  compounds  require  a  solvent,  e.g.,  EtOH, 
PhMe.  Compounds  COPhR,  where  R  =  H,  aryl,  or  alkyl,  give 
the  corresponding  hydrocarbon,  whereas  Ph-[CH2]*-COR  or 
CHPhlCH-fCHJj-COR,  where  R  is  H  or  alkyl,  give  generally  the 
corresponding  alcohol.  p-y-Phenylpropylphenoxyacelic  acid  has  m.p. 
92—93°.  H.  W. 

Acyloins,  di-  and  poly-ketones.  I.  Syntheses  in  the  aS-diphenyl- 
butane  series.  I.  P.  Ruggli  and  B.  Hegediis  (Helv.  Chim.Acta,  1942, 
25,  1285— 1296).— CH2Ph-CHO  (prep,  from  CHPh:CH-C02H 
described)  is  converted  through  the  H  sulphite  into 
CH2Ph-CH(OH)-CN  and  thence  by  CH2Ph-MgCl  into  a8 -diphenyl- 
butan-fj-ol-y-one  (I),  m.p.  52°  (p-nitrobenzoate,  m.p.  83 — 84°;  semi- 
carbazone,  m.p.  167 — 169°,  softens  at  164°).  (I)  and  NHPh-NH2 

in  boiling  70%  AcOH  give  the  corresponding  osazone,  m.p.  172 — 
174°,  and  phenylhydrazone,  m.p.  Ill — 113°.  (I)  is  reduced  by  Na 

in  boiling  EtOH  to  [CH2Ph-CH(OH)-]2,  m.p.  129—131°.  (I)  is  also 

obtained  in  small  yield  by  the  action  of  Na  powder  on  CH2Ph-C02Et. 
Reduction  of  CH2Ph-COCl  by  Mg— Mgl2  gives  a  liquid  with  odour 
of  CPhjCH  [hydrogenated  (Raney  Ni)  to  a  compound  C8H10O  which 
could  not  be  caused  to  react  with  reagents  for  -OH  or  ICO],  a  mixture 
of  compounds,  and  CH2Ph-C02[CH2]2-Ph,  converted  by  CH2Ph'MgCl 
into  (CH2Ph)3C-OH,  m.p.  113 — 114°.  H.  W. 

Effect  of  solvents  on  the  acylation  of  phenol  with  acid  chlorides  of 
high  mol.  wt.  A.  W.  Ralston)  A.  Ingle,  and  M.  R.  McCorkle  (J.  Org. 
Chem.,  1942,  7,  457 — 461  ;  cf.  A.,  1941,  II,  66). — PhNOz  has  a  much 
greater  para-directing  influence  than  CS2  on  the  Friedel— Crafts 
acylation  of  PhOH  with  C„H2„+  pCOCl  (n  =  7,  9,  11,  13,  15,  and 
17)  in  presence  of  an  excess  of  A1C13.  In  C2H2C14  only  resinous 
products  are  obtained  with  chlorides  more  complex  than 
CjHjj-COCI.  The  length  of  the  alkyl  chain  has  little  influence  on 
the  o/p  ratio  for  a  given  solvent,  o-,  m.p.  35-0 — 35-5°,  and  p-, 
m.p.  63-5 — 64-0°,  -hydroxydecophenone  are  new.  H.  W. 

Rearrangement  of  phenyl  octoate  with  ferric  chloride,  titanium 
tetrachloride,  stannic  chloride,  and  zinc  chloride.  A.  W.  Ralston, 
E.  W.  Segebrecht,  and  M.  R.  McCorkle  (J.  Org.  Chem.,  1942,  7, 
522 — 527). — led.,  is  comparable  to  A1C13  as  catalyst  in  the  re¬ 
arrangement  of  Ph  octoate  but  gives  a  greater  ratio  of  p-  (I)  to 
o-  (II)  -hydroxyoctophenone  for  the  same  %  of  ester  conversion. 
When  FeCl3  is  used  the  (I) /(II)  ratio  is  less  as  the  mol.  amount  of 
catalyst  increases  whereas  with  A1C13  the  reverse  is  true ;  (I)  and 
(II)  appear  unchanged  when  heated  for  6  hr.  at  70°  with  a  mol. 
ratio  of  FeCl3.  TiCl4  is  less  effective  than  FeCl3  and  the  (D/(II) 
ratio  is  less.  Substantial  amounts  of  octoic  acid  and  />-octoyl- 
phenyl  octoate  (III)  are  also  produced.  With  TiCl4  and  PhNOa 
as  solvent  the  (I)  /  (II)  ratio  exceeds  that  in  C2H2C14;  in  CS2  the 
change  proceeds  less  rapidly  than  in  C2H2C14  or  PhNOa.  Rear¬ 
rangement  of  (I)  or  (II)  is  not  caused  by  TiCl4.  SnCl4  is  a  much 
weaker  catalyst  than  either  FeCI3  or  TiCl4 ;  even  at  150°  the  yields 
of  (I)  and  (II)  are  quite  small  and  a  large  proportion  of  ester  is 
recovered  unchanged.  (Ill)  is  produced  in  notable  amount.  ZnCl2 
has  only  very  slight  catalytic  activity  in  PhN02  or  C2H2C14  under 
conditions  varying  from  6  hr.  at  100°  to  24  hr.  at  160°.  H  W 


Derivatives  of  2-propionyl-I-naphthol.  C.  M.  Brewster  and  G.  G. 
Watters  (J.  Amer.  Chem.  Soc.,  1942,  64,  2578-  2580).  1  2- 

OH-C,0H8-COEt  (I)  is  best  obtained  from  n-C10H,-OH,  EtC02H, 
and  ZnCl,  at  145—150°  or,  less  well,  by  displacement  of  Ac  from 
1  :  2-OH-C10He-COMe  (II)  With  BzOH-ZnCl2,  (II)  gives  a  little 
1  :  2-OH-C10H6'COPh.  (I)  is  triboluminescent,  gives  an  Et  ether, 
b.p.  175 — 180°/15  mm.,  phenylhydrazone,  m.p.  136°,  4 -Br-,  m.p. 
98 — 99“  (with  RBr-N aOH-H20-COMeEt  gives  an  Et,  m.p.  68— 
69°  and  ether,  b.p.  298— 303°/690  mm.,  and  with  0- 

C.HXl-CHO— KOH-H20-EtOH  at  0°  gives  a  o-CsII4Cl-CH.  deriv¬ 
ative,  m.p.  129°),  an  o -C  ,H  fil-CH'.,  m.p.  93—94°,  and  (by  HN03- 
AcOH)  4-ATOj-derivative,  m.p.  162—163°  ( phenylhydrazone ,  m.p. 
199 — 200°).  Clemmensen  reduction  of  (I)  gives  2  :  l-CI0HePr**-OH. 
m.p.  48—50°  (El,  b.p.  294 — 296°/690  mm.,  and  Bua  ether,  b.p^304 
306°/692  mm.) 


R.  S.  C. 


Study  of  the  mechanism  of  the  Beckmann  rearrangement  by  the 

isotopic  method.  A.  E.  Brodski  and  G.  P.  Mikluchin  ( Compt .  rend. 
Acad.  Sci.  U.R.S.S.,  1941,  32,  558— 559).— Beckmann  rearrange¬ 
ment  of  CPhjlN-OH  by  PCl5-Et20  at  -15°,  with  subsequent  addi¬ 
tion  of  HzO  enriched  in  lsO,  gives  NHBzPh,  which  is  hydrogenated 
(MoSj)  at  90  atm.  The  d  of  the  H20  obtained  after  hydrogenation 
is  in  accordance  with  that  of  the  HaO  applied  to  hydrolysis.  Results 
suggest  that  the  Beckmann  change  cannot  be  explained  by  direct 
intermol.  rearrangement,  but  that  there  is  an  intermediate  elimin¬ 
ation  of  O  ( e.g .,  as  H20),  and  subsequent  rearrangement,  possibly 
within  the  substituted  ammonium  ion.  A.  T.  P. 


Study  of  mechanisms  of  chemical  reactions  with  oxygen  isotopes. 
II.  Beckmann  rearrangement. — See  A.,  1943,  I,  64. 

p-Acylation  of  polyalkylbenzophenones  by  aryl  2:4:  6-trialkyl- 
benzoates.  R.  C.  Fuson,  E.  M.  Bottorff,  R.  E.  Foster,  and  S.  B 
Speck  (J.  Amer.  Chem.  Soc.,  1942,  64,  2573 — 2756). — COPhM  (M  = 
mesityl  or  other  highly  hindered  Ph)  and  MC02Ar  in  presence  of 
bases,  e.g.,  Na,  MgEtBr,  MgMBr,  Mg  Mgl2,  give  p-C6H4(COM)2 
and  ArOH  (cf.  A.,  1942,  II,  311).  p-Tolyl  mesitoate  (I)  and  MgPhBr 
in  Bu°20-N2  at  100°  give  p-dimesitoylbenzene  (II)  (34%),  m.p.  244 
246°  [and  £-cresol  (74%);  cf.  loc.  cit.J,  also  obtained  (44%)  by 
Friedel-Crafts  reaction  (A)  [/>-C6H4(COCl)2,  s-C6HsMe3,  and^  A1C13 
in  boiling  CSJ.  Similarly  m -tolyl  mesitoate,  m.p.  38 — 39°,  and 
MgPhBr  give  a  little  (II),  o-C,H4Ph‘COC,H2Me3-l  :  2  :  4  :  6,  and 
»i-cresol  (80%) ;  (I)  with  0-  or  >n-C,H4Me-MgBr  gives  2  :  5-dtmesitoyl- 
toluene  (III)  (29  and  11%,  respectively),  m.p.  189°  [(A)  gives  29%] 
and  with  *«-OMe*C6H4*MgBr  gives  2  :  5-dimesitoylanisole  (IV) 
(3-5%),  m.p.  210°  [(A)  gives  35%];  £-tolyl  2  :  4  :  6-triisopropyl- 
and  -triethyl-benzoate,  b.p.  170— 171°/3  mm.,  with  MgPhBr  give  p- 
di-2  :  4  :  6-triisopropyl-  (V).  m.p.  223—225°  [(A)  gives  50%]. 'and 
-triethyl-benzovlbenzene  (VI),  m.p.  119 — 120°  [(zl)  gives  67%]. 
2:4:6:  l-C6H2Me3-COPh  (VII)  and  (I)  with  Mg  +  Mgl2  in  PhMe- 
BuD20-Et20-N2  at  115°  give  40%  and  at  60°  give  36%  of  (II), 
with  a  small  amount  of  a  compound,  m.p.  189°;  use  of  MgEtBr 
or  MgPhBr  at  115°  gives  13—14%,  of  2:4:6:  l-C,H2Me3-MgBr 
at  115°  gives  17%,  of  Na  at  100°  gives  8%,  but  of  ZnCl2  gives  none. 
Ph  dibromomesityl  ketone  [prep,  by  bromination  of  (VII)  ;  23%], 
m.p.  113°,  with  (I)-Mg-Mgl2  at  60°  gives  27%  of  1  -mesitoyl-4-di- 
bromomesitoylbenzene  (27%),  m.p.  274 — 277°.  m -Tolyl  mesityl 
ketone  [prep,  by  (zl);  91%],  m.p.  67°,  with  (I)-Mg-Mgl2  at  115° 
gives  (III)  (32%).  TO-OMe-C,H4-COC6H2Me3-l  :  2  :  4  :  6  with  (I)— 
Mg-Mgl2  at  70°  gives  (IV)  (35%).  m-Dimesitoylbenzene  [prep,  by 
(A);  94%],  m.p.  149—151°,  with  (I)-Mg-Mgl2  at  115°  gives  13% 
of  1  :  2  :  4-C6H3(COC6H2Me3-l  :  2  :  4  :  6)3.  With  2:4:6:  1- 
C6H2Me3-C02Me— Mg— Mgl2  at  115°,  (VII)  gives  only  C6H2Me3-C02H, 
but  with  2:4:  G-tribromophenyl  mesitoate,  m.p.  86°,  at  100°  gives 
(II)  and  2:4:6:  l-C6H2Br3#OH.  Mesityl  a-C10H,  ketone  [prep,  by 
(A);  60%],  m.p.  159°,  with  (I)-Mg-Mgla  at  115°  gives  1:4 -di- 
mesitoylnaphthalene  (VIII)  (30%),  forms,  m.p.  171°  and  193-5° 
(softens  at  171°).  p -Tolyl  2:3:5  :  6-tetramethylbenzoale ,  m.p.  138°, 
and  2  :  3  :  5  :  6  :  l-C6HMe4-COPh  [prep,  by  (A) ;  40%],  m.p.  119°, 
with  Mg-Mel2  at  60°  give  p-di-2  :  3  :  5  :  6 -tetramethylbenzoylbenzene 
(54%),  m.p.  246°  [(A)  gives  67%].  2  :  4  :  6  :  1- 

C6H2Pr03'CO2'C6H4Me-^  and  2:4;  6-triisopropylbenzopherione  [prep, 
by  (A) ;  81%],  m.p.  97 — 99°,  with  MgEtBr  at  140°  give  a  trace  of 
(V).  2:4:6:  l-C6H2Et3-C02-C6H4Me-£  and  2:4:  6 -triethylbenzo- 

phenone  [prep,  by  (zl);  81%],  b.p.  144 — 145°/3  mm.,  with  Mg— 
Mgl2  at  115°  give  16%  of  (VI).  Impure  1  :  4-C  10H6(COC1)2  a.nd 
s-C6H3Me3  give  (by  A)  (VIII)  (45%)  and  some  (probably)  mesityl 
4-cyano-l-naphthyl  ketone,  m.p.  134°  (corr.)  (arising  from  the  inter¬ 
mediate  4  :  l-CN-C10H6-CO2H).  R.  S.  C. 


Addition  of  magnesium  methyl  iodide  to  mesityl  lerr. -butyl  di¬ 
ketone.  R  C.  Fuson  and  J.  A.  Robertson  [and,  in  part,  J.  W. 
Corse]  (/.  Org.  Chem.,  1942,  7,  466 — 471  ;  cf„  A.,  1939,  II,  508).— 
Each  of  the  CO  groups  of  mesityl  BuY  diketone  (I)  reacts  with  MgMel 
in  the  ajS-manner  forming  the  corresponding  ketol.  If  the  condens¬ 
ation  of  BuyCO-CHO  with  s-C6H3Me3  in  presence  of  A1C13  is  carried 
out  at  a  low  temp,  over  a  long  period  of  time  the  main  product  is 
mesitoyltert.-butylcarbinol  (II),  m.p.  44°,  instead  of  pivalylmesityl- 
carbinol  (III),  m.p.  117 — 118°.  (II)  affords  an  acetate,  m.p.  68°, 
and  is  converted  by  NaOEt— EtOH  at  75°  under  N2  into  (III),  which 
itself  is  unchanged  under  these  conditions.  (II)  or  (III)  is  oxidised 
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h>'  Cu,S°' ina<l-  at  100°  to  (I),  b.p.  115—1180/2  mm.  (oxime, 

3?,l;  83%  yield-  (I)  L  hydrogenated  (Pt02  in  EtOH)  to 

(III).  (II)  is  reduced  (Cu  chromite-EtOH-H„  at  175°/1500  lb) 
to  a-mesityl-p-tert.-butylethylene  glycol,  m.p.  84—85°  (diacetate,  m.p. 

— ^4°),  which  is  dehydrated  by  boiling,  dil.  H2S04  to  2:4:6- 
tnmethylbenzyl  Buv  ketone,  m.p.  80 — 81?'  (oxime,  m.p.  147°),  which 
does  not  contain  active  H.  (I)  and  MgMel  in  Et20  afford  mesitoyl- 
methyl-tcrt. - butylcarbinol  (IV),  m.p.  81 — 82°  (acetate,  m.p.  77°),  which 
contains  1  active  H  (Zerevitinov),  and  pivalylmesitylmethylcarbinol 
(V),  m.p.  104 — 105°,  which  contains  1  active  H  but  also  does  not 
give  an  acetate.  AcOH-60%  H2S04  at  100°  converts  (IV)  into 
COMeBuv  and  s-C6H3Me3  whilst  50%  H2S04  at  100°  transforms  (V) 
into  a-mesitylvinyl  By?  ketone  (VI),  b.p.  112°/3  mm  ,  reduced  (Pt02 
in  EtOH)  to  a-mesitylethyl  Buy  ketone  (VII),  m.p.  86°,  which  does 
not  react  with  Ac20-C5H6N.  Similar  reduction  of  (VI)  followed 
immediately  by  aeration  of  the  solution  gives  the  enol  peroxide, 

CDu+Ouf'  6-  m-P-  106°.  Mesityl  Buv  ketone  does  not  appear 
to  react  with  MgMel  in  boiling  Bu“20.  H.  W. 

Mechanism  for  the  formation  of  anthraquinone  from  o-benzoyl- 
benzoic  acid.  M.  S.  Newman  (/,  Amer.  Chem.  Soc.,  1942,  64,  232.4 — 
2325). — Addition  of  o-CfiH4Bz*C02H  (I)  in  98 — 99%  H2S04  to  cold 
MeOH  gives  60%  of  a  40  :  56  mixture  of  i /-  and  normal  esters 
with  30%  of  unchanged  (I).  The  i/r-ester  is  the  primary  product, 
being  shown  to  be  partly  isomerised  under  the  experimental  con¬ 
ditions.  Formation  of  anthraquinone  (II)  from  (I)  proceeds  by  the 

reactions  :  (I)  +  2H2S04  ->  2HSCY  +  H30+  +  o-C9H4<£?— >0 
— -=-o-C6H4Bz-C+0->(II)  +  H+.  R.  s.'c. 

Structure  of  2-nitroindane-l  :  3-dione.  G.  Wanag  and  J.  Bungs 
(Ber.,  1942,  75,  [13],  987 — 990). — Comparative  titrations  of  2-nitro¬ 
indane-l  :  3-dione  (I)  and  Et  indane-1  :  3-dione-2-carboxylate  (II) 
in  C6H8,  EtaO,  AcOH,  EtOH,  and  HaO  with  Br  in  the  same  solvents 
show  that  (I)  is  strongly  isomerised  in  HsO  and  EtOH  but  much 
less  markedly  in  EtzO  and  C6H9  whereas'  (II)  is  more  uniformly 
isomerised  (66 — 90%)  in  different  solvents.  Isomerisation  of  (II) 
occurs  very  rapidly  in  HzO,  EtOH,  and  AcOH  but  slowly  in  Et20 
and  C6H6.  In  any  given  solvent  the  behaviour  of  (I)  differs  from 
that  of  (II)  and  hence  from  that  of  a  true  keto-enol.  Hence  (I) 

isomerises  to  the  ketonitronic  acid,  C9H4<^£>C:N(:0)-0H. 

H.  W. 

Dinitrodibenzanthrone.  D.  J .  Bennett,  R.  R.  Pritchard,  and  J.  L. 
Simonsen  (J.C.S.,  1943,  31 — 33) . — The  dinitrobenzanthrone  (Bz- 2- 
£Jz-2'-dinitroviolanthrone)  (I)  (prep,  described)  of  Maki  et  al.  (A., 
1936,  338)  cannot  be  the  16  :  1 7 -derivative  since  oxidation  with 
aq.  Cr03-H2S04  gives  a  dinitro-2  :  2' -dianthraquinonyl-l  :  I'-di- 
carboxylic  acid  (II),  amorphous,  m.p.  >400°  (Afe2,  blackens  at  218°, 


gradual  decomp.  >218°,  and  Et2  ester,  sinters  at  169 — 173°,  m.p. 
179 — 189°,  decomp.  >190°).  (I)  may  be  (A).  (II)  and  aq.  Fe(OH)2- 

NaOH  give  the  (NH2)2-acid;  the  tetrazonium  sulphate  and  Zn  dust 
in  boiling  CjHjj-OH  afford  2  :  2'-dianthraquinonyl-l  :  l'-dicarboxylic 
acid  (Mez  ester,  decomp.  ~374°),  also  obtained  by  oxidising  dibenz- 
anthrone  (III).  The  magnetic  susceptibilities  of  (III)  and  3  :  3'- 
dibenzanthronyl  are  —0-32  x  10“6  and  —0-54  X  10-“,  respectively. 

A.  T.  P. 

Substituted  anthraquinones. — See  B.,  1943,  II,  75. 

IV.— STEROLS  AND  STEROID  SAPOGENINS. 

Catalytic  reduction  of  cholesterol  a-oxide.  H.  E.  Stavely  (J. 
Amer.  Chem.  Soc.,  1942,  64,  2723 — 2724).— Cholesterol  a-oxide  (I) 
and  H2-Pd -AcOH  give  slowly  a  mixture,  which  after  acetylation 
(Ac20-C6H6N)  and  chromatography  gives  cholestanyl  acetate, 
cholestane-3  :  5-diol  monoacetate,  m.p.  181°  (lit.  177°)  [free  diol, 
m.p.  216 — 217°  (lit.  201°)],  and  a-cholestane-3  :  5  :  6-triol  diacetate 
[also  obtained  from  the  acetate  of  (I)  and  hot  AcOH],  R.  S.  C. 

(A)  Action  of  mercuric  acetate  on  A6 : 8-cholestadien-3-ol  (iso- 
dehydrocholesterol).  A.  Windaus,  U.  Riemann,  and  G.  Zuhlsdorff. 
(B)  Action  of  lead  tetra-acetate  on  uodehydrocholesterol.  A.  Windaus, 
U.  Riemann,  H.  H.  Riiggeberg,  and  G.  Zuhlsdorff  (Annalen,  1942, 
552,  135—142,  142—152;  cf.  A.,  1938,  II,  185).— (a)  isoDehydro- 
cholesteryl  ^-nitrobenzoate  (I)  in  CHC13  and  Hg(OAc)2  in  AcOH 
rapidly  yield  HgOAc  and  the  p-nitrobenzoate  (A),  m.p.  210 — 211°, 
Mb  —116-2°  in  CHClj,  of  an  unidentified  alcohol,  C27H40O2,  which 
does  not  react  with  NH2OH,  is  probably  dihydric,  contains  4  double 
linkings,  and  arises  from  isodehydrocholesterol  (II)  by  reaction  with 
3  O.  i-soPehydrocholesteryl  3  :  5-dinitrobenzoate  yields  a  similar 
ester,  C34H420  7N2,  m.p,  223—224°.  After  removal  of  (A)  an  amor¬ 
phous  material  remains  which  is  hydrolysed  to  a  doubly  unsatur¬ 


ated,  dihydric  alcohol  (III),  C27H4102,  m.p.  228°,  [a]£,  —  5T4°  in 
C6H6N  (di- 3  :  5-dinitrobenzoate,  m.p.  172°).  It  is  converted  by 
boiling  Ac20  into  a  cholestatrienyl  acetate  (IV),  m.p.  102 — 103° 
(absorption  max.  at  285  mft,),  hydrolysed  to  an  alcohol,  m.p.  99 — 
100°,  which  becomes  yellow  on  exposure  to  air  and  is  hydrogenated 
(Pt  sponge  in  EtOAc)  to  a-cholesteryl  acetate,  m.p.  76 — 77°.  The 
,  mother-liquors  from  (III)  yield  a  very  cha- 

1.  racteristic  3  :  5-dinitrobenzoate ,  C34H420  9N, 

,  "■■■,  m.p.  219°,  [<x]|j0  -146°  in  CHC13,  hydrolysed 

. - '  to  a  monohydric  alcohol  (B),  m.p.  115°,  softens 

i  y  \  at  108°,  [o]d  —311°  in  CHC13,  shown  by  its 

OH,  ,!  absorption  spectrum  to  have  4  double  linkings 

in  unbroken  conjugation.  It  is  formed  from 
(I)  by  absorption  of  2  O.  It  and  its  acetate,  m.p.  114 — 119°,  [a]J,9 

—  225-5°  in  CHC13,  are  very  sensitive  to  air. 

(b)  (I)  in  CHClj  is  converted  by  Pb(OAc)4  in  AcOH  at  0°  and 
subsequently  at  room  temp,  into  a  cholestatrienyl  p-nitrobenzoate 
(V),  m.p.  167 — 168°  (turbid),  hydrolysed  by  alkali  to  a  cholesta- 
trienol,  m.p.  ~100°,  [a]jj  —81-2°  in  CHC13  [ acetate  (VI),  m.p.  103 — 
104°,  [ajjj  —77-6°  in  CHC13;  3  :  5-dinitrobenzoate,  m.p.  198°,  [a]JJ 

—  65-0°  in  CHC13],  which  becomes  yellow  in  air.  The  mother- 
liquors  from  (V)  yield  an  amorphous  residue  hydrolysed  to  a  mixture 
of  cholestadienediols  the  composition  of  which  varies  greatly  with 
slight  differences  in  experimental  technique.  The  ethereal  solution 
deposits  (III),  better  obtained  by  use  of  Hg(OAc)2.  The  more 
freely  sol.  material  is  purified  through  its  additive  products  with 
digitonin  and  then  yields  a  di- 3  :  5-dinitrobenzoate,  m.p.  176°,  hydro¬ 
lysed  to  a  cholestadienediol ,  m.p.  196°,  which  may  not  be  quite 
homogeneous.  It  and  the  non-cryst.  residues  obtained  from  it  are 
transformed  by  boiling  AcaO  into  a  mixture  of  cholestatrienyl 
acetates  similar  to  (IV).  The  chief  portion  has  [a]u  —77°  but  con- 

,  tains  10 — 20%  of  a  strongly  dextrorotatory 
isomeride  the  parent  alcohol  of  which  appears 
N-  identical  with  A6 :7:9<11>-cholestatrienol  derived 

.-  ,  ,1}  . - 1  from  7-dehydrocholesterol  or  isopyrovitamin-  . 

I  D3  by  oxidation  with  Hg(OAc)2.  The  con- 

OH:  j1  stitution  (C)  is  ascribed  to  (III).  Re  examin- 

Vj,  ation  of  the  action  of  Bz02H  on  (II)  shows 

"  1  that  the  acetate,  m.p.  148°,  of  cholestatrienol 
can  be  directly  isolated  by  crystallisation  from  COMe2-MeOH ;  the 
mother-liquors  therefrom  contain  (VI) .  H.  W. 

Isolation  of  androsterone  sulphate.  E.  H.  Venning,  M.  M.  Hoff¬ 
man,  and  J.  S.  L.  Browne  (J.  Biol.  Chem.,  1943,  146,  369 — 379). — A 
cryst.  conjugated  androgen  Na  androsterone  sulphate  (I), 
Cl9H2802-S03Na,  m.p.  144°  or  +H20,  m.p.  ~190°  (decomp.)  (semi- 
carbazone,  m.p.  245°),  is  isolated  (details  given,  including  a  final 
chromatographic  separation)  from  the  urine  of  a  man  with  an 
interstitial  cell  tumour  of  the  testis.  Acid  hydrolysis  of  (I)  affords 
(chromatographic  analysis)  variable  amounts  of  androsten-17-one 
and  androsterone.  Synthetic  dehydroisoandrosterone  sulphate  i§ 
hydrolysed  by  HC1  to  dehydroJsoandrosterone  and  3-chloro-A6- 
androsten-17-one.  A.  T.  P. 

Steroids  and  sex  hormones.  LXXVIII.  Oxidation  of  A4  17 -pregna- 
dien-3-one  by  monoperphthalic  acid.  L.  Ruzicka,  M.  W.  Goldberg, 
and  E.  Hardegger  (Helv.  Chim.  Acta,  1942,  50,  1297 — 1305). — 
A1:17-Pregnadien-3-0ne  (I)  [semicarbazone,  m.p.  224 — -226°  (de¬ 
comp.)]  is  converted  by  Os04  followed  by  Na2S03  into  A4-17  :  20- 
dihydroxypregnen-3-one,  m.p.  204 — 205°,  oxidised  by  Pb(OAc)4  in 
AcOH  at  room  temp,  to  A4-androstene-3  :  17-dione,  m.p.  169 — 170°. 
(I)  is  oxidised  by  0-CO2H-C6H4-CO3H  at  room  temp,  to  a  mixture 
of  isomerides,  C21H30O2,  A,  m.p.  174-5 — 175-5°,  [a]n  +82°  in  CHC13 
[ semicarbazone ,  m.p.  227 — 228°  (decomp.) ;  no  colour  with  C(NOa)4], 
B  (main  product),  m.p.  188-5 — 190°,  [a]u  +106°  in  CHC13  [semi¬ 
carbazone,  m.p.  217 — 218°  (decomp.);  no  colour  with  C(N02)4], 
and  C,  m.p.  189 — 190°,  [a]i>  +111°  in  CHC13  [ semicarbazone ,  decomp. 
200°,  m.p.  207°;  yellow  colour  with  C(N02)4].  C  gives  an  acetate, 
m.p.  152-5 — 153-5°,  with  Ac20-C6H6N,  which  do  not  affect  A  or  B. 
The  absorption  spectra  of  A,  B,  and  C  are  almost  identical  and 
characteristic  of  a/l-unsaturated  ketones.  A  and  B  are  possibly  oxido- 
compounds  and  C  a  doubly  unsaturated,  CO-alcohol.  M.p.  are 
corr.  (vac.).  H.  W. 

5-Methyl-2-ethylpyridine,  a  dehydrogenation  product  of  solanidine. 

—See  A.,  1943,  II,  103. 

V. — TERPENES  AND  TRITERPENOID  SAPOGENINS. 

Essential  oil  of  Cupressus  macrocarpa. — See  B.,  1943,  III,  62. 

Vetiverone.  S.  Sabetay  and  L.  Trabaud  (Helv.  Chim.  Acta,  1942, 
25,  1187).— A  claim  for  priority  against  Naves  (A.,  1942,  II,  371).  ' 

H.  W. 

Isolation  of  lupeol  from  the  osage  orange  (Maclura  pomifera,  Raf.). 

L.  J.  Swift  and  E.  D.  Walter  (J.  Amer.  Chem.  Soc.,  1942,  64,  2539 _ 

2540). — Dry  osage  oranges  (1  kg.)  yield  to  light  petroleum  a  mixture, 
whence  chromatography  (Al  silicate)  and  alkaline  hydrolysis  afford 
lupeol  (I)  (2-3  g.),  for  which  crystallo-optical  properties  and  a 
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photomicrograph  are  given.  With  cone.  H2S04— Ac20-CIIC13,  (I) 
gives  a  red  colour,  also  given  by  the  dried  latex  of  the  fruit. 

K ,  S,  , 

Phenolic  behaviour  of  buehu-eamphor  and  its  derivatives,  n. 
Comparison  with  phenols  and  keto-enols  [in  pH  of  dilute  aqueous 
solutions],  (Signa.)  C.  Straneo  (Gazzetta,  1941,  71,  646 — 647 ;  cf. 
A.,  1940,  II,  136).— The  pH  (quinhydrone  electrode)  of  O-OOlN-aq. 
buchu-camphor  (I),  6-65,  is  comparable  with  that  of  diphenols; 
in  the  OMe  ether  of  (I)  and  in  its  1-  and  8-  (alcoholic)  -OH-derivatives 
the  pH  in  001n-  and  0-00lN-aq.  solutions  is  comparable  with  that 
of  monophenols  (II).  The  pH  of  methylcyc/ohexane- 1  :  2-diones 

(III)  is  slightly  >  that  of  (II),  suggesting  that  in  (III)  both  CO 

groups  can  enolise.  E.  W.  W. 

Sesquiterpenes.  LV.  Stepwise  degradation  of  norcedrenedicarb- 
oxylie  acid.  P.  A.  Plattner,  G.  W.  Kusserow,  and  H.  Klaut  ( Helv . 
Chim.  Acta,  1942,  25,  1345 — 1364). — In  the  prep,  of  norcedrene- 
dicarboxylic  acid  (I)  according  to  Ruzicka  et  al.  (A.,  1929,  932), 
dihydroxycedranone,  (?)  CI5H2103,  m.p.  126 — 127°  ( semicarbazone , 
m.p.  181 — 182°;  p -nitrobenzoate ,  m.p.  175°),  is  obtained  as  by¬ 
product;  it  does  not  give  a  yellow  colour  with  C(N02)4  or  react 
with  FeCl,.  (I),  has  m.p.  209°,  [a]}>‘  -39-4°  in  CHC13,  and  is  best 
obtained  (with  C02H-CMe2-CH2-C02H  and  neutral  compounds)  by 
the  oxidation  of  cedrenol  in  COMe2  by  KMn04  and  of  the  acidic 
product  by  HNO,  (d  1-4).  (I)  is  transformed  by  H2S04-Me0H  into 

the  Me  H  ester,  m.p.  98-5 — 99-5°,  and  by  CH2N2  into  the  Me2  ester 
(II) ,  [a]p  —  43-5°  in  MeOH,  partly  hydrolysed  by  alkali  to  the  Me  H 
ester,  m.p.  130 — 131°.  Isomerisation  is  not  observed  when  (I)  or 
cedrenedicarboxylic  acid  is  heated  with  cone.  HC1  at  180°,  when 
the  anhydride  of  (I)  is  heated  at  210 — 220°,  or  when  (II)  is  boiled 
with  NaOMe-MeOH.  The  monocarboxylic  acid,  C12H1802,  m.p. 
90 — 90-5°,  obtained  by  bromination  of  (I)  followed  by  decarboxyl¬ 
ation  and  removal  of  HBr  does  not  show  the  absorption  typical  of 
a/3-unsaturation.  Its  Me  ester  is  oxidised  by  BzOaH  in  CHC13  to 
the  oxido-e ster,  C13H20O3,  b.p.  132 — 133°/12  mm.,  [a]n  —42-3°  in 
MeOH,  transformed  by  boiling  aq.  dioxan  into  the  ( OH)2-ester , 
C13H2204,  m.p.  105°,  [a]D  —36°  in  MeOH,  with  smaller  amounts  of 
two  isomerides,  m.p.  134°,  [a]D  —63°  in  MeOH,  and  m.p.  120 — 
120-5°,  [a]r>  —8°  in  MeOH,  respectively.  With  an  excess  of  Br 
followed  by  CH2N2,  (I)  yields  Me2  bromonorcedrenedicarboxylate  (III), 
m.p.  61 — 62°,  [a]u  —26-8°  in  MeOH,  with  some  Me  H  ester,  m.p. 
195 — 196°.  (Ill)  retains  Br  somewhat  firmly  but  when  treated 
with  KOH  in  boiling  aq.  dioxan,  followed  by  CH2N2,  fractional 
distillation,  and  eventual  hydrolysis,  gives  the  monocarboxylic  acid, 
Cj-HuO,,  m.p.  90 — 91°  (loc,  cit.),  Me2dihydronorcedrenedicarboxylate 

(IV) ,  [>]§  —70°  in  CHC1,  and  Me2  hydroxynorcedrenedicarboxylate, 

m.p.  105°.  With  KOAc  in  COMe2  at  150°  (or  180°  with  large  charges) 
(HI)  gives  (IV),  hydrolysed  with  difficulty  to  the  acid  (V),  m.p. 
212 — 213°,  [a]D  —91°  or  —87°  (c  =  2-7  or  1-2)  in  MeOH,  hydrogen¬ 
ated  to  (I)  and  apparently  transformed  by  boiling  Ac20  into  a 
polymeric  anhydride.  (V)  is  oxidised  by  KMn04  in  alkaline  solu¬ 
tion  to  the  ketodicayboxylic  acid,  C12H2806,H20  (also  anhyd.),  m.p. 
142-5 — 143°,  [a]n  —35°  in  MeOH  [p -niirophenylhydrazone, 
C18H2306N3,  m.p.  182—183°;  Me2  ester,  b.p.  ~110°/1  mm.,  [a]D 
+21°' in  MeOH  (p -nitrophenylhydrazone,  m.p.  106°)].  This  is  oxid¬ 
ised  [Pb(OAc)4  in  AcOH  at  room  temp,  and  then  at  70 — 80°]  to 
the  anhydride  (VI),  CnH1(103,  b.p.  125°/high  vac.,  [a]j,!  -22-9°  in 
MeOH,  hydrolysed  to  the  dicarboxylic  acid,  m.p.  88-5 — 89°,  [a]|,* 
+  13°,  +17-9°  (c  =  0-6,  115)  in  MeOH,  [a]j>‘  -4-9°  in  CHC13  (Me2 
ester,  b.p.  ~80°/high  vac.,  [a] jo  +26-3°  in  MeOH).  The  acid  is 
obtained  in  less  pure  form  and  poorer  yield  by  oxidation  with  H202. 
Attempts  to  cyclise  it  by  CaO  at  260 — 320°  give  (VI).  (VI)  is 
converted  by  PBr3  followed  by  Br,  esterification  with  MeOH,  frac¬ 
tional  distillation,  and  hydrolysis  into  the  lactonecarboxylic  acid, 
CuHls04,  m.p.  187°.  M.p.  are  corr.  H.  W. 

Sesquiterpenes.  LVI.  Degradation  of  dihydroeudesmol  by 
chromic  acid.  L.  Ruzicka,  P.  A.  Plattner,  and  A.  Furst  [and,  in 
part,  A.  Ahl]  (Helv.  Chim.  Acta,  1942,  25,  1364 — 1374). — Eudesmol 
is  reduced  (Raney  Ni-EtOH-H2  at  100°/100  atm.)  to  dihydro¬ 
eudesmol  (I),  m.p.  86 — 87°,  [a]n  +16-8°  in  CHC13,  which  is  de¬ 
hydrated  with  about  equal  readiness  when  it  is  treated  with  KHSOj 
or  when  converted  into  the  hydrochloride  and  then  treated  with 
KOH-EtOH.  The  products  obtained  by  decomp,  of  the  ozonide 
of  the  resulting  dihydroeudesmene  by  HaO  give  indefinite  semi- 
carbazones ;  reductive  fissioh  leads  to  more  tractable  products, 
but  the  yields  are  unsatisfactory.  (I)  is  oxidised  by  0rO3  in  AcOH 
at  75 — 80°  to  3-keto-5  :  9-dimethyldecahydronaphthalene  (II) 
(semicarbazone,  m.p.  222°,  [ a? D  +26°  in  AcOH)  and  an  acid,  prob¬ 
ably  1  ;  3  dimethy  Icy  Cohexane  1  ;  2 -diacetic  acid,  m.p.  141 — 143° 
\_Me2  ester,  [a]n  +5-5°,  +4-6°  (c  =  1-61;  1-30)  in  COMeJ.  (II)  is 
converted  by  PhCHO  and  KOH  in  aq.  EtOH  into  the  mono-,  m.p. 
141—143°,  Mn  +20-63°  in  EtOH,  and  by  PhCHO  and  HC1  in  Et20 
and  treatment  of  the  product  with  NaOAc  in  AcOH  into  the  di-, 
m.p.  198 — 200°,  [a]JJ  —14-6°  in  CHC13,  -benzylide ne  derivative. 
Ozonisation  of  the  last  named  compound  leads  to  (?)  1  ;  3 -dimethyl- 
cyc\ohexane-2-carboxylic- 1  -acetic  acid,  m.p.  132—134°,  [a]D  +47-1° 
in  COMe2  (Me2  ester,  [a]n  +45-3°  in  COMe;  Me  ester  anilide ,  m.p. 
100 — 102°,  [a]n  +78°  in  COMe2).  M.p.  are  corr.  H.  W. 


Triterpenes.  LXVIII.  i-Elemolic  acid.  L.  Ruzicka,  E.  Rey, 
and  M.  Spillmann  (Helv.  Chim.  Acta,  1942,  25,  1375 — 1402). — Since 
identical  CO-acids  are  not  obtained  from  a-  (I)  and  /}-  (II)  -elemolic 
acids,  these  triterpene  acids  cannot  be  epimerides  with  respect  to 
the  sec.- OH.  (I)  and  (II)  lose  3  C  as  COMe2  when  ozonised  or 
oxidised  by  Cr03  or  KMn04  with  production  of  a  new  COsH  ;  hence 
the  readily  hydrogenated  double  linking  in  (I)  and  (II)  must  be 
present  in  a  side-chain  with  terminal  -CHlCMe2.  The  difficultly 
reactive  double  linking  of  (I)  is  oxidised  by  o-CO2H-C0H4-CO3H  to 
an  oxido-compound  whereas  the  latent,  not  yet  hydrogenated 
double  linking  of  (II)  is  not  affected  by  the  oxidant  and  in  this 
respect  resembles  the  double  linking  of  a-amyrin.  A  partial, 
mutual  transformation  in  the  two  series  is  observed  during  many 
oxidations  and  hydrogenations  which  possibly  depend  on  a  dis¬ 
placement  of  the  difficultly  reactive  double  linking.  Since  the 
active  double  linking  is  in  the  same  position  in  the  two  elemic  acids 
it  is  highly  probable  that  they  differ  from  one  another  solely  in  the 
position  of  the  difficultly  reactive  linking  and  have  an  otherwise 
similar  structure.  Since  the  relationship  between  (I)  and  (II)  is 
very  similar  to  that  between  lanosterol  and  cryptosterol  in  respect 
of  oxidation  with  0rO3,  ozonisation,  hydrogenation,  and  dehydrogen¬ 
ation  by  Se  it  is  probable  that  there  is  a  close  analogy  between  these 
groups  of  tetracyclic  triterpene  derivatives.  (I),  m.p.  224 — 225°, 
[a]n  —24-0°,  isolated  from  Manila  elemi  resin  (A.,  1942,  II,  266)  is 
shown  to  be  homogeneous  by  further  treatment  with  Girard  reagent 
T  and  by  chromatography  of  its  Me  ester,  m.p.  143 — 144°,  [o]d 

—  17-6°,  in  light  petroleum  over  A1203.  The  following  new  or 
revised  data  are  recorded  :  acetyl- a-elemolic  acid  (III),  m.p.  241 — 
242°,  [a]D  —36-1°;  a-elemonic  acid  (IV),  m.p.  286 — 287°,  [a]n 
-76-0°  (Me  ester,  m.p.  161 — 162°,  [a]D  —90-2°;  oxime,  m.p.  227 — 
228°,  [a]D  —84-4°);  dihydro-a-elemonic  acid,  m.p.  309 — 310°, 
[a]n  —97-0°  (oxime,  m.p.  233 — 234°,  [a]n  —117-2°);  dihydro-a- 
elemolic  acid,  m.p.  237 — 238°,  [a]D  —22-6°  [acetate  (VI),  m.p.  250 — 
251°,  [a]n  —33-1°];  acetyl-a-elemolyl  chloride,  m.p.  209—210°, 
[a]D  —120°;  /5-elemonic  acid,  m.p.  224 — 225°,  [o]n  +43-2°.  Cata¬ 
lytic  hydrogenation  (PtOa  in  AcOH)  of  (I)  gives  (V)  and  (after 
methylation)  Me  acetyldihydro-a-elemolate  (VII),  m.p.  130-5 — 131°, 
[a]n  —40-7°,  and  Me  dihydro-a-elemolate.  (VI)  is  obtained  by 
catalytic  hydrogenation  (PtOa  in  AcOH)  of  (III)  ;  under  similar 
conditions  Me  a-elemolate  is  reduced  to  (VII).  (Ill)  in  EtOH  con¬ 
taining  Raney  Ni  at  60°  is  hydrogenated  to  (VI),  whereas  (I)  gives 

(V)  when  reduced  in  EtOH  containing  Raney  Ni  at  200°/ 160  atm. 
(I)  is  reduced  (H2  at  180°/60  atm.,  PtOa-AcOH)  to  a  dihydrodeoxo- 
a-elemolic  acid,  m.p.  247 — 248°,  [a]n  +3-6°.  (IV)  is  transformed 
by  N2H4,H20  followed  by  NaOEt-EtOH  at  190°  into  deoxy-a- 
elemonic  acid,  m.p.  263 — 263-5°,  [a]D  —20-8°,  hydrogenated  (Pt02 
in  AcOH)  to  dihydrodeoxo-a-elemonic  acid,  m.p.  284 — 285°,  [a]r> 

—  51-7°  (Me  ester,  m.p.  118-5 — 119-5°,  [a]n  —56-0°).  Me  a-elemolate 

is  converted  by  o-C02H-C6H4-C03H  in  CHC13  into  its  dioxide,  m.p. 
203 — 204°,  [a]n  —6  0°,  which  does  not  give  a  yellow  colour  with 
C(NOs)4  and  could  not  be  satisfactorily  hydrolysed  in  acid, 
alkaline,  or  neutral  solution;  large  amounts  of  non-cryst.  material 
are  simultaneously  formed.  (VII)  is  oxidised  by  Se02  in  aq.  dioxan 
at  230°  to  an  isomeric  Me  acetyl- a-elemolate  (VIII),  m.p.  126 — 127°, 
[a]u  —  89-0°,  which  could  not  be  hydrogenated  (Pt02  in  AcOH) ; 
it  is  oxidised  by  Cr03  in  AcOH  at  100°  to  Me  diketoacetyldihydro- 
a-elemolate,  m.p.  144-5 — 145-5°,  [a]D  —26-9°,  also  obtained  appar¬ 
ently  by  oxidising  the  known  Me  acetyldihydro-a-elemolate  with 
0rO3.  (I)  is  oxidised  by  0rO3  in  AcOH  to  (IV)  and  jS-elemonic  acid, 

m.p.  225°,  [a]u  +43-2°  (Me  ester,  m.p.  103—104°,  [a]D  +34-5°). 
(IV)  is  converted  by  Na  and  EtOH  followed  by  CH2N2  into  Me 
epi -a-elemolate  (IX),  m.p.  14T5°,  [o]d  —49-2°,  which  does  not  give 
a  cryst.  acetate  and  is  hydrogenated  (Pt02  in  AcOH  at  room  temp.) 
to  Me  c-pi dihydro- a-elemolate,  m.p.  -~100°  and  151 — 152°  after  re¬ 
solidification  at  130 — 140°,  [a]n  —50-3°.  (IX)  is  oxidised  by  Cr03 
in  AcOH  to  Me  a-elemonate,  m.p.  161 — 162°,  [a]n  —89-0°.  (IV) 
is  hydrogenated  (Pt02  in  AcOH  at  100°)  to  the  H2-compound  and 
epi dihydro-a-elemolic  acid,  m.p.  265 — 265-5°,  [o]d  —60-0°;  the  latter 
substance  is  produced  under  the  same  conditions  but  at  room 
temp.  CrOs  and  (VIII)  in  AcOH  at  50°  afford  (after  esterification) 
Me2  trisnoracetyl-a-tritelemenoldicarboxylate,  m.p.  133 — 135°. 
Ozonisation  of  Me  a-elemonate  and  decomp,  of  the  ozonide  by 
boiling  H20  gives  Me2  trisnor-a-tritelemenonedicarboxylate,  m.p. 
161 — 161-5°,  [a]D  —146  0°.  Dehydrogenation  of  (I)  by  Se  at 
350°  affords  a  hydrocarbon  mixture  which  gives  additive 
products,  C22H1708N3,  m.p.  145 — 146°,  and  Ca2H1705N3  or 
C23H1B06N3,  m.p.  159 — 160°,  with  C0H3(NO3)3,  1:7:  8-trimethyl- 
phenanthrene,  m.p.  146 — 147°  [additive  product,  m.p.  192 — 192-5°, 
with  C6H3(N02)3],  1  :  7-dimethylphenanthrene  [isolated  as  the 

additive  compound,  m.p.  159 — 160°,  with  C6H3(N02)3  and  as  the 
picrate,  m.p.  130 — 131°],  and  a  homologue,  C24H18,  of  picene,  m.p. 
345 — 346°.  M.p.  are  corr.  (vac.).  [a]D  are  determined  in  CHC13. 

H.  W. 

Triterpenes.  XLIX.  /3-Elemonie  acid.  L.  Ruzicka,  H.  Hauser- 
mann,  and  E.  Rey  (Helv.  Chim.  Acta,  1942,  25,  1403 — 1409). — 
Oxidation  (Cr03  in  AcOH)  of  acetyldihydro-/}-elemolic  acid  at  room 
temp,  gives  diketoacetyldihydro-^-elemolic  acid,  m.p.  269 — 270°, 
[a]n  +23-6°  in  CHC13  (Me  ester,  m.p.  176-5 — 177-5°,  [a]D  +35-6° 
in  CHC13),  which  is  shown  by  its  absorption  spectrum  to  contain 
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the  group  COCIC-CO.  It  is  hydrogenated  (Pt02  in  AcOH)  to 
(?)  ketoacetyltetrahydro-fi-elemolic  acid,  m.p.  273 — 275°,  which  does 
not  give  a  yellow  colour  with  C(N02)4.  Treatment  of  8-elemonic 
acid  (I)  in  CC14  with  03  until  the  product  fails  to  decolorise  Br— 
H20  and  decomp,  of  the  product  with  hot  HaO  yields  COMe2  in 
considerable  amount  but  a  cryst.  material  could  not  be  obtained 
from  the  acidic  products.  Similar  treatment  of  Me  8-elemonate 
(II)  affords  COMe2,  an  acid  (III),  C2eH420  6>  m.p.  210 — 211°,  [a]D 
+37- 5  in  CHCL  [Me  ester),  which  gives  a  marked  yellow  colour 
with  C(N02)4i  and  a  non-cryst.  neutral  material,  oxidised  (Cr03 
m  AcOH)  to  (III).  (Ill)  is  also  obtained  by  oxidation  of  (III)  with 
KMn04  in  boiling  COMe2  in  addition  to  80%  of  a  neutral,  amorphous 
substance.  Hydrogenation  (Pt02  in  EtOH-AcOH  at  room  temp.) 
of  deoxo-)3-elemonic  acid  affords  dihydrodeoxo-B-elemonic  acid  m  p 
259 — 260°,  [u]D  +9-35°  in  CHC13  (Me  ester,  m.p.  100 — 100-5°, 
[u]d  +4-8°  in  CHC13),  which  gives  a  distinct  yellow  colour  with 
C(N02)4.  (I)  and  anhyd.  HC02H  in  CHC13  at  room  temp,  yield 

the  substance,  C31H4e05,  m.p.  240 — 242°;  at  higher  temp,  a  cryst. 
material  does  not  result.  M.p.  are  corr.  H.  W. 

Triterpenes.  LXX.  Further  transformations  of  /1-amyradiene- 
dionol.  L.  Ruzicka  and  O.  Jeger  (Helv.  Chim.Acta,  1942,  25,  1409 — 
1419). — /5-Amyradienedionol  acetate  is  oxidised  by  Cr03  (cf.  Simp¬ 
son,  A.,  1938,  II,  448)  to  its  oxide  (I),  m.p.  290 — 291°,  and  a  com¬ 
pound,  C32H42(44)06i  m.p.  288 — 290°  (decomp.).  (I)  is  hydrolysed 
by  boiling  KOH-MeOH  or  by  10%  HCl-MeOH  at  ~200°  to  /?- 
amyradienedionol  oxide  (II).  m.p.  310 — 312°  (vac.;  decomp.).  (I) 
and  N2H4iH20  in  EtOH  at  200°  give  the  pyridazine  derivative  (III), 
m.p.  292 — 293°  (Ac  derivative,  m.p.  261°).  (I)  is  converted  by 

KOH-MeOH  at  130°  into  (II),  at  200°  into  (II)  and  an  acid  (III), 
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and  at  210°  into  (IV)  and  an  unidentified,  non-cryst.  product. 
(IV),  m.p.  239 — 240°  (Me  ester,  m.p.  114 — 115°;  acetate,  m.p.  157 — 
158°),  gives  a  dark  yellow  colour  with  C(N02)4,  a  grey-green  to 
black-green  colour  with  FeCls,  and  is  not  lactonised  at  230°/vac. 
It  does  not  react  with  NH2OH  in  EtOH  at  80  200°  but  with 
N2H4lH20  at  200°  yields  the  compound  (V),  m.p.  264 — 265°,  also 
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obtained  from  (I),  KOH,  and  N2H4,H20  in  MeOH  at  200°.  (Ill) 
is  oxidised  by  H202  in  AcOH  to  a  non-cryst.  product  acetylated  to 
(VI),  m.p.  253°  (decomp.),  which  is  reduced  (Wolff— Kishner)  to  (III). 
M.p.  are  corr.  H.  W. 

Saponin  of  fenugreek  seeds.  G.  Soliman  and  Z.  Mustafa  (Nature, 
1943.  151.  195 — 196). — The  pure  saponin  (separation  described), 
m.p.  190 — 200°,  afforded  in  hydrolysis  a  cryst.  mixture,  m.p.  184°, 
of  sapogenins  from  which  a  compound,  C2,H4203,  m.p.  198°  (free 
OH ;  2  inactive  O),  was  isolated.  It  appears  to  belong  to  the 

sarsasapogenin  group.  ■  A.  A.  E. 

Saponins  and  sapogenins.  XX.  Bethogenin  and  trillogenin,  new 
sapogenins  from  Trillium  erectum.  S.  Lieberman,  F.  C.  Chang, 
M.  R.  Barusch.  and  C.  R.  Noller  (J.  Amer.  Chem.  Soc.,  1942,  64, 
2581 — 2583). — Hydrolysis  of  the  extract  of  the  root  of  T.  erectum 
yields  diosgenin,  trillin  (anhyd.),  m.p.  269-5 — 271°  (preheated  bath), 
[a]p  —103-4°,  [a]jje  —127-2°  in  dioxan  (acetate,  m.p.  204 — 205°, 
[o]:d  —71-4°,  —80-2°  in  dioxan),  chlorogenin,  bethogenin  (I), 

C,,H4i)04i  m.p.  193 — 194°,  [ajj,1  —98-4°  in  dioxan,  and  trillogenin 
(II),  C27H4804,  m.p.  206—210°.  [a]f,4  -41-6°,  [a]%g  -54-3°  in  dioxan. 
(I)  is  unstable  when  kept  or  recrystallised,  is  unsaturated  [C(N02)4], 
gives  an  acetate,  m.p.  230 — 232°,  [a]J4  —94-4°  in  dioxan,  and  benzoate, 
m.p.  212 — 215°,  [a]Dl  —65-1°  in  dioxan,  shows  1  active  H,  with 
H2-PdO-EtOAc  at  30  lb.  and  then  Ac20-C5H6N  gives  tetrahydro- 
bethogenin  diacetate,  m.p.  141 — 144°,  [a]f,4  —  156°  in  dioxan,  and  gives 
anc ixime,  m.p. 241 — 243°,  but  with  AczO  does  not  isomerise.  Theside- 
chain  of  (II)  may  be  open,  since  a  tetra-acelate,  m.p.  102 — 103°,  [a]f,4  0, 
[a]H‘e  —3-5°  in  dioxan,  is  obtained  by  Ac2Q-NaOAc.  R.  S.  C. 
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Reaction  of  furoic  acid  with  tetrahydronaphthalene. — See  A.,  1943, 
II,  91. 

Preparation  of  /1-2-furyIacrylic  acid.  S.  Rajagopalan  (Proc. 
Indian  Acad.  Sci.,  1942,  A,  16,  163 — 166). — j3-2-Furylacrylic  acid. 


m.p.  141°,  is  obtained  in  66 — 67%  yield  by  heating  an  equimol. 
mixture  of  furfuraldehyde,  CH2(CO„H),,  and  C5H3N  at  100°  for 
2  hr.  *  H.  W. 

Condensation  of  succinic  acid  with  acetylacetone.  Z.  F.  Stefanov- 
skaja,  V.  V.  Dorofeev,  and  1.  A.  Trefiliev  (J.  Gen.  Chem.  Russ.,  1941, 
11,  518 — 522). — (CH/C02Na)2  and  CH2Ac2  in  AcaO  are  heated  for 
20  hr.  at  100°,  and  the  product  is  treated  with  dil.  HC1  and  extracted 
with  Et.O.  The  Et20-sol.  fraction  consists  chiefly  of  a  resinous 
acid,  and  this,  heated  with  HaO  at  100°  (12  hr.),  yields  1  -acetonyl- 

1- methylfuran-2-carboxylic  acid,  m.p.  121 — 122°.  R.  T. 

Halogen  compounds  derived  from  2  :  5-diphenyl-3-methylfuran. 

R.  E.  Lutz  and  C.  E.  McGinn  (J.  Amer.  Chem.  Soc. ,1942,  64,  2583 — 
2585). — 2  :  5-Diphenyl-3-methylfuran  in  CHC13  gives,  successively, 
the  4-Br-derivative  (I),  i-bromo-2  :  5-di-p-bromophenyl-3-methyl-  (II), 
m.p.  168 — 169°,  and  -3 -bromomethyl-furan  (III)  (75%),  m.p.  212 — 
213°.  Structures  are  proved  by  indifference  of  the  products  to  Zn 
dust-AcOH,  except  that  (III)  gives  (II).  With  HN03-AcOH,  (I) 
gives  cis-COPh-CMelCBr-COPh,  reduced  by  Zn  dust-AcOH  to 
COPh-CHMe-CH2-COPh.  (II)  and  (III)  give  similarly  cis-fi-bromo- 
aS-di-p-bromophenyl-y-methyl-  (IV)  (91%),  m.p.  119-5 — 120°,  and 
-y-bromomethyl-AP-butene-aS-dione  (V)  (90%),  m.p.  117 — 117-5°,  both 
reduced  by  SnCl2— AcOH-conc.  HC1  to  2  :  5-di-p-bromophenyl-3- 
methylfuran  (VI),  m.p.  158 — 159°.  (VI)  and  cis-a&-di-p-bromophenyl- 
f}-methyl-AP-butene-a8-dione  (VII),  m.p.  115 — 116°  (unaffected  by  I- 
CHCl3-light) ,  are  interconvertible  by  HNOs  and  SnCl2.  Zn  dust— 
AcOH  reduces  (IV),  (V),  and  (VII)  to  aS-di-p-bromophenyl-fi-methyl- 
butane-aS-dione,  m.p.  120 — 120-5°.  R.  S.  C. 

Conversion  of  unsaturated  1  :  4- diketones  into  furans  and  hydroxy- 
furanones.  R.  E.  Lutz  and  C..  E.  McGinn  (J.  Amer.  Chem.  Soc., 
1942,  64,  2585 — 2588). — Further  examples  are  provided  of  the 
greater  ease  of  dehydration  of  cis-  compared  with  trans- 
COPh-CRICR'-COPh.  Spatial  as  well  as  energy  relations  may  be 
the  cause,  in  accord  with  formation  of  some  hydroxyfuranones  from 
cis-diketones.  trans-  (I)  (modified  prep.)  and  cis- 
COPh-CHICMe-COPh  (II)  [prep,  from  2  :  5-diphenyl-3-methylfuran 
(III)  by  HN03-AcOH  at  10°;  81%  yield]  with  HBr-AcOH  give 
4-bromo-2  :  5-diphenyl-3-methylfuran  (IV)  [also  obtained  from  (III) 
by  Br-CHC13],  with  Zn  dust  in  AcOH  give  CHMeBz-CH2Bz  (V). 
and  with  SnCl2-conc.  HCl-AcOH  give  (III)  (96%)  [also  obtained 
from  (V)],  but  with  Ac20-HzS04  at  room  temp.  (II)  gives  4 -acetoxy- 
2  :  5-diphenyl-3-melhylfuran  (VI)  (50 — 68%),  m.p.  94 — 95°,  and  with 
Bz20-H2S04  gives  an  oily  Bz-compound,  whereas  (I)  does  not  react ; 
with  ZnCl2-Ac20-Ac0H  trans-  but  not  cis- (2  :  4  :  6  :  1- 
C6H2Me3-CO-CH!)2  gives  the  saturated  diketone.  (VI)  could  not  be 
converted  into  the  4-Cl-compound.  With  Br-CCl4,  (VI)  gives 

2- bromo-2  :  5-diphenyl-i-melhyl-2  :  3-dihydrojuran-3-one,  m.p.  88 — 
89°  (with  boiling  EtOH  gives  the  2-OEt-compound),  cis- 
COPh-CMelCBr-COPh  [prep,  from  (IV)  by  cone.  HN03-AcOH  at 
80°]  with  H2S04  (2  drops)  in  AcOH  at  0°  gives  2-acetoxy-,  with 
H2S04  in  AcCl  at  0°  gives  2-chloro-,  and  with  HCl-MeOH  gives 
2-methoxy-2  :  5-diphenyI-4-methyl- 1  :  2-dihydrofuran-2-one.  3- 
Bromo-2  :  4  :  5-triphenylfuran  (prep,  from  COPh-CPhiCH-COPh  by 
30%  HBr-AcOH  at  room  temp.)  gives  similarly  2-acetoxy-,  2- 
chloro-,  and  2-methoxy-2  :  4  :  5-triphenyl- 1  :  2-dihydrofuran-3-one. 

R.  S.  C. 

Constitution  of  the  photodimerisates  of  the  coumarins  and  furo- 
coumarins.  F.  von  Wessely  and  I.  Plaichinger  (Ber.,  1942,  75, 
[B],  971 — 976). — Evidence  is  adduced  in  favour  of  the  view  that 
the  photodimerides  of  coumarins  and  furocoumarins  are  cyc/obutane 
derivatives.  a-Dicoumarin  (Strom,  A.,  1904,  i,  505)  could  not  be 
hydrogenated  in  cold  or  hot  AcOH  containing  Pd.  Me2  dicoumarate 
Me,  ether,  m.p.  133-5 — 135°  (corr.),  softens  at  130°,  obtained  from 
it  by  Me2S04  and  NaOH,  is  similarly  resistant.  Analogously  di- 
herniarin  (II)  could  not  be  hydrogenated.  On  the  other  hand  the 

compound  •CH'X^'  ]2  obtained  by  Dyson  (J.C.S.,  1887,  51, 

68)  by  condensing  o-OH-C,H4-CHO  with  (CH2-C02H)2  readily 
absorbs  2  H2  in  presence  of  Pd-C  or  under  the  action  of  Na-Hg. 
The  product  obtained  by  the  action  of  Br  on  (I)  is  a  substitution 
compound,  the  constitution  of  which  has  not  been  determined. 

H.  W. 

Synthetic  experiments  in  the  benzopyrone  series.  VI.  Action  of 
aluminium  chloride  on  angelicin,  psoralen,  and  related  compounds. 

B.  Krishnaswamy  and  T.  R.  Seshadri  (Proc.  Indian  Acad.  Sci., 
1942,  A,  16,  151— 156).— Angelicin  is  converted  by  C6H6  and  A1C1, 
at  room  temp,  into  8-afl-diphenylethylumbelliferone,  m.p.  205 — 206°, 
which  gives  a  blue  fluorescence  in  dil.  alkali  and  a  bright,  violet 
fluorescence  in  cone.  H2S04.  Similarly,  psoralen  affords  6-afi-di- 
phenylethylumbelliferone,  m.p.  259 — 260°,  transformed  by  Mel  and 
K2C03  in  anhyd.  COMe2  into  the  Me  ether,  m.p.  172 — 173°.  The 
following  observations  show  that  the  coumarin  ring  is  not  involved 
and  that  the  furan  ring  is  the  active  centre :  (a)  coumarin  (I)  and 
6-nitrocoumarin  are  unaffected;  (b)  umbelliferone  and  4-methyl- 
umbelliferone  Me  ether  undergo  simple  demethylation ;  (c)  coumarone 
is  polymerised  too  readily  to  allow  condensation  with  C9H„;  (d) 

coumarilic  acid  (II)  undergoes  smooth  addition  to  3 -phenyldihydro- 
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coumarilic  acid,  ra.p.  143 — 144°.  Coumaric  acid  resembles  (II)  in 
this  reaction  and  differs  from  (I).  H.  W. 

Useful  colour  reactions  of  anthoxanthins  and  related  compounds. 

S.  Rangaswami  and  T.  R.  Seshadri  (Proc.  Indian  Acad.  Sci.,  1942, 
A,  16,  129 — 134). — The  scope  of  the  following  colour  reactions  has 
been  investigated  using  a  large  no.  of  natural  and  synthetic  flavones 
(I),  flavonols  (II),  flavonones  (III),  and  certain  related  compounds  : 
(a)  reduction  with  Mg  and  HCl-EtOH,  (b)  reduction  with  Na-Hg 
and  EtOH,  and  ( c )  Wilson's  H3B03  test  using  a  mixture  of  H3B03 
and  citric  acid  in  COMe2.  For  the  first  two  reactions  the  nature 
of  the  colour  depends  in  general  on  the  no.  of  OH  and  OMe  groups 
in  the  mol.  Qualitatively  it  is  not  easy  to  effect  minor  distinctions 
between  (I),  (II),  and  (III).  Wilson’s  test  is  very  sp.  for  5-hydroxy  - 
and  5-methoxy-flavones  and  (II)  and  o-hydroxy-  and  methoxy- 
chalkones.  It  is  not  given  by  (III)  and  simple  aromatic  ketones 
which  do  not  satisfy  the  sp.  conditions.  A  combination  of  the  three 
reactions  gives  much  useful  information.  H.  W. 


Preparation  of  substances  resembling  tocopherol  and  flavonols 
from  benzopyrylium  salts.  P.  Karrer  and  W.  Fatzer  ( Helv .  Chim. 
Acta,  1942,  25,  1129 — 1138). — Passage  of  dry  HC1  into  a  solution  of 
2  :  5  :  4  :  6  :  l-(OH)2C8HMe2-CHO  and  COPh-CH/OMe  in  anhyd. 
HC02H  at  0°  and  then  at  20°  leads  to  6-hydroxy-3-methoxy-2 
phenyT5  :  7-dimethylbenzopyrylium  chloride  (I),  hydrogenated  (Pt 
in  AcOH)  to  5-hydroxy-2-phenyl-5  :  G-dimethylchroman-2-one ,  m.p. 
141°  (oxime,  m.p.  216°),  which  does  not  contain  OMe.  (I)  is  trans¬ 
formed  by  NaOAc  in  MeOH  into  the  Me  ether  (II),  m.p.  179°  (vac.) 
[analogously  the  Et  ether,  m.p.  163 — 164°,  or  172°  (vac.)],  of  the 
tl  -  hydroxy  -  3  -  methoxy  -  2  -  phenyl  -  5  :  7-di- 
methylbenzopyrylium  base.  (II)  is  oxid¬ 
ised  by  FeCl3  to  the  quinone  (III),  m.p. 
116°,  which  gives  an  absorption  spectrum 
very  similar  to  that  of  tocopherolquinone, 
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and  f t-hydroxy-2  :  3-dimethoxy-5  :  1-dimethylflavanone,  m.p.  141°  (Me 
ether,  m.p.  117°  after  softening).  H.  W. 


Oxidation  of  benzopyrylium  salts  to  flavonols.  P.  Karrer  and  W. 
Fatzer  (Helv.  Chim.  Acta,  1942,  25,  1138 — 1140), — The  double 
salt  of  FeCl3  and  3-methoxy-2-phenylbenzopyrylium  chloride  passes 
in  MeOH  into  the  Me  ( ther  of  the  carbinol  base,  which  is  oxidised 
by  0-C,H4(CO3H)2  to  2  :  3 -dimethoxyflavanone,  m.p.  177°,  hydrolysed 
by  acid  to  the  corresponding  fiavonol,  m.p.  169°.  H.  W. 

Tetrahydrocannabinol  analogues  with  marihuana  activity.  XV. 

R.  Adams,  S.  Loewe,  C.  W.  Theobald,  and  C.  M.  Smith  (/.  Amer. 
Chem.  Soc.,  1942,  64,  2653 — 2655;  cf.  A.,  1943,  II,  69). — m- 
C8H4Et-OH  with  H2-Raney  Ni  in  EtOH  at  200°/136  atm.  gives 
3-ethylcyc\ohexanol  (89%),  b.p.  96°/20  mm.,  192-5 — 193°/748  mm. 
(3  :  5 -dinitrobenzoate,  m.p.  133 — 134°),  oxidised  by  Na2Cr20,-H2S04 
to  3-cthylcvc/ohexanone  (72%),  b.p.  81°/12  mm.  (semicarbazone, 
m.p.  166 — 167°;  /i  nitrophcnylhydrazone,  m.p.  128 — 129°),  which 
with  Et2C204-NaOEt  etc.  gives  Et  5-ethylcyc\ohexanone-2-carboxylate 
(54%),  b.p.  96 — 98°/2  mm.  (2  :  i-dinitrophenylhydrazone,  m.p.  122 — 
122-5°).  Et  5  :  5-,  b.p.  125— 128°/14  mm.,  4  :  5-,  b.p.  116°/10  mm., 
and  3  :  5-dimethylcyc\ohexanone-2-carboxylate,  b.p.  103°/4  mm. 
(2  :  4-dinitrophenylhydrazones,  m.p.  89°,  146—147°,  and  175°,  re¬ 
spectively),  and  eyc/oheptanone-2-carboxylate  (14%),  b.p.  77 — 
79°/0-4  mm.  [Cu  salt,  m.p.  193 — 194°;  gives  l-phenyl-3  :  4-penta- 
methylene-5-pyrazolone,  m.p.  207 — 210°  (decomp.)],  are  similarly 
prepared.  Standard  methods  lead  to  Z"-hydroxy-i' -ethyl-,  m.p. 
167—169°,  -4'  :  4'-,  m.p.  190—190-5°,  -4'  :  5'-,  m.p.  174-5—175-5°, 
and  -4'  :  6' -dimethyl- ,  m.p.  151-5 — 152-5°,  -5" -n-amyl-5'  :  4'  :  5'  :  6'- 
tetrahydrodibenz-2-pyrone  and  5-hydroxy  1-n-amyl-Z  :  i-pentamethyl- 
enecoumarin,  m.p.  178-5 — 179°,  which  yield  2"-hydroxy-2  :  2-di¬ 
methyl  A' -ethyl-  (I),  b.p.  172°/0-l  mm.,  -2:2:4':  4'-  (II),  m.p.  89 — 
89-5°,  -2:2:4':  5'-  (III),  b.p.  181— 182°/0-05  mm.,  and  -2:2:4':  6'- 
telramethyl-  (IV),  b.p.  186°/0-05  mm.,  -4" -n-amyl-3'  :  4'  :  5'  :  6'- 
tetrahydrodibenz-2-pyran  and  5-hydroxy-2  :  2-dimethyl-T -n-amyl-2  :  4- 
pentamethylene- 1  :  2 -benzpyran  (V),  b.p.  180 — 1 82°/0-05"  mm. 
Potencies  relative  to  the  2:2:  4'-Me3  compound  as  unity  are  (I) 
0-22,  (II)  0-10,  (III)  0-11,  (IV)  0-75  (convulsant),  and  (V)  0-21, 
showing  the  depressing  effect  of  variations  in  structure.  M.p.  are 
corr.  *  R.  S.  C. 


Quinone  dyes  of  the  phenanthrofuran  series,  m.  Constitution  of 
tanshinone  II.  F.  von  Wesselv  and  T.  Lauterbach  (Ber.,  1942,  75, 
[B],  958 — 970). — Tanshinone  II  (I)  is  probably  A.  Extraction  of 
the  roots  of  Salvia  miltiorrhizae  with 
Et20  affords  (I),  C18H1803,  m.p.  216°, 
which  is  separated  from  tanshinone  I 
(II)  partly  by  crystallisation  and  partly 
by  chromatography  in  C6H6  over  A1203. 
It  does  not  contain  OAlk.  The  pres¬ 
ence  of  the  o-quinonoid  group  is  con¬ 
firmed  by  the  prep,  of  a  quinoxaline  derivative,  C25H22ON2,  m.p. 
206°,  by  reduction  (Pd  sponge  in  EtOH)  and  subsequent  methyl- 
ation  to  leucotanshinone  Me,  ether  (III),  m.p.  92°,  softens  at  90°, 
Md  ±0°  (picrate,  m.p.  105 — 107°),  and  by  reductive  acetylation 
to  the  corresponding  diacetate,  m.p.  176°,  softens  at  172°.  The 
third  O  of  (I)  is  probably  contained  in  a  hetero-ring  since  (I)  does 
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not  react  with  Zerevitinov’s  or  carbonyl  reagents.  Hydrogenation 
of  (I)  with  a  little  Pd  sponge  in  EtOH  ceases  with  the  absorption  of 
1  H2  but  with  much  Pd  sponge  in  AcOH  (I)  and  (III)  fairly  rapidly 
absorb  5  H2  with  partial  loss  of  OMe  in  the  case  of  (II).  It  is  con¬ 
cluded  that  an  aliphatic  double  linking  is  absent.  Drastic  oxidation 
of  (I)  by  HNO,  at  150°  affords  1:2:3:  4-C6H2(C02H)4  in  excellent 
yield  whereas  the  action  of  KMnO,  in  COMe2  leads  to  a  difficultly 
separable  mixture  of  acids.  With  Cr03  according  to  Kuhn-Roth 
(I)  gives  1  mol.  of  AcOH  whereas  under  less  drastic  conditions  the 
product  is  an  anhydride  (III),  C14H1403,  of  an  o-dicarboxylic  acid, 
m.p.  136°,  softens  at  134°,  Mb7  ±°°  [corresponding  acid,  m.p.  196 — 
198°  (decomp.)].  Oxidation  of  (I)  and  (II)  is  similar  in  causing 
loss  of  5  C  and  4  H.  The  probable  assumption  that  (I)  contains  a 
substituted  furan  ring  is  strengthened  by  the  formation  of  (IV)  by 
the  ozonisation  of  (III).  The  same  difference  (CH6)  is  observed 
between  the  mol.  formula  of  (I)  and  (II)  and  those  of  their  products 
of  oxidation  by  CrOs.  (IV)  and  Cr03  (Kuhn-Roth)  give  1/3  mol. 
of  AcOH.  1:2:3:  4-C,H2(C02H)4  is  obtained  in  excellent  yield 
by  oxidation  of  (IV)  with  HN03.  Hydrogenation  (Pd  sponge  in 
AcOH)  of  (IV)  causes  absorption  of  3  H2  and  production  of  a  non- 
homogeneous  product  from  which  a  monocarboxylic  acid,  C14H1802, 
m.p.  235°,  is  obtained;  all  the  absorbed  H  appears  to  be  required  to 
convert  1  CO  of  (IV)  into  Me  and  since  only  3  H2  are  similarly 
absorbed  in  presence  of  Pt02  and  AcOH  it  appears  that  an  aliphatic 
double  linking  is  not  present  in  (IV).  (IV)  is  therefore  very  prob¬ 
ably  the  dicar boxylic  anhydride  of  an  alkylated  tetrahydronaphthal- 
ene  or  indane.  Thermal  decomp,  of  the  acid  corresponding  to  (IV) 
gives  a  hydrocarbon  resembling  C10H,Me  and  yielding  a  picrate 
which  could  not  be  completely  purified.  (1:2:3:  4-Tetrahydro- 
naphthalene  and  its  1  :  1-Me2  derivative  are  partly  dehydrogenated 
when  passed  over  heated  Na2C03.)  Dehydrogenation  of  (IV)  does 
not  occur  readily  with  K3Fe(CN)6  in  alkaline  solution,  with  Pd 
sponge  at  230°,  or  with  heated  Se.  KMnO,  in  hot  alkaline  solution 
followed  by  treatment  of  the  product  (V)  with  CH2N2  converts  (IV) 
the  Me,  ester,  C14Hl807  (VI),  m.p.  148 — 151°,  which  does  not  give 
AcOH  (Kuhn-Roth),  cannot  be  acetylated,  does  not  react  with 
carbonyl  reagents,  and  does  not  yield  CH4  (Zerevitinov)  ;  the  func¬ 
tion  of  the  seventh  O  is  not  determined.  It  is  oxidised  by  HNOa 
to  1  :  2  :  3 :  4-C„H2(C02H)4.  (VI)  is  also  obtained  by  esterification 
of  (V)  with  HCl-MeOH  but  one  C02H  reacts  only  with  difficulty. 

H.  W. 

Dioxanate  of  iodine  pentafluoride.  A.  F.  Scott  and  J.  F.  Bunnett 
(/.  Amer.  Chem.  Soc.,  1942,  64,  2727).—  IF8  and  dioxan  give  a 
1:1  additive  compound,  m.p.  112°  (decomp.;  instantaneous), 
hydrolysed  in  air  to  HI03.  R.  S.  C. 

Diphenospiran  derivative  with  constitutional  relationships  to  the 
tocopherols.  P.  Karrer  and  W.  Fatzer  (Helv.  Chim.  Acta,  1942,  25, 
1140 — 1143). — Passage  of  HC1  into  a  solution  of  3  :  6  :  2  :  4  :  1- 
(OH)2C6HMe2’CHO  and  Me  /3i>-trimethyltridecyl  ketone  gives  a 
blue  pyrylium  salt,  C3eH5l04Cl,  (I)  converted  by  NaOAc  or  NaHC03 
in  EtOH  into  6  :  6' -dihydroxy-5  ;  7  :  5'  ;  1' -tetrametkyl-5' -yq\-tri- 
methyldodecyldipheno-2  :  2'-spiro pyran,  re-converted  by  HC1  into  (I). 
Catalytic  reduction  of  (I)  gives  a  liquid.  H.  W. 

Structure  of  indigoids. — See  A.,  1943,  I,  49. 

Basicity  studies  of  tert.  vinylamines.  R  Adams  and  J.  E.  Mahan 
(J.  Amer.  Chem.  Soc.,  1942,  64,  2588 — 2593). — Heterocyclic  com¬ 
pounds  containing  endo-  or  exo-cyclic  N-CIC  are  stronger  bases  than 
their  saturated  analogues,  probably  owing  to  equilibration  of  the 
former  with  the  quaternary  compounds,  e.g., 

CH2<<c2'l.c^^>NMe  +  HzO  ;=i  CH2<^.^2^c^e>NMe}OH.  The 

following  pKH  (=  p-ft^o  —  P-Kion)  in  H20  at  25°  are  recorded. 
1  :  2-Dimethyl-  11-94,  l-methyl-2-«-butyl-,  {b.p.  88-5°/30  mm.; 
54%  obtained  from  l-methyl-2-pyrrolidone  by  MgBuaBr  in  Et20- 
N2  at  room  temp.,  with  14%  of  1 -methyl-2  :  2-di-n-butylpyrrolidine, 
b.p.  122°/18-mm.  [ methiodide ,  m.p.  211°  (corr.)]}  11-90,  2-methyl-l- 
ethyl-  [b.p.  73-5 — 74-5°/55  mm. ;  prep,  from  Br-[CH2]3-COMe  (I)  by 
NH2Et-EtOH;  52%;  unstable  in  air]  11-92,  and  2-metkyl-l-n- 
butyl- CP-pyrroline  [b.p.  82 — 83-5°/16  mm. ;  39%  from  (I)  by 

NH2Bu“-EtOH]  11-90  in  25%  MeOH  at  26°;  1  :  2-dimethyl-  10-26, 
l-methyl-2-M-butyl-  10-24,  2-methyl- 1 -ethyl-  10-64,  2-methyl-l-«- 
butyl-  10-69,  and  1-methyl-pyrrolidine  10-36;  1 -methyl-A3-pyrroline 

9- 92;  1  :  2-dimethyl-  10-26,  2-methyl- 1 -ethyl-  10-70,  1-propenyl- 

(b.p.  51-  -53°/10  mm.)  10-66  in  25%  MeOH  at  28°,  1-propyl-  10-48, 
1-allyl-  9-69,  2-methyl-  10-99,  and  1-B-butyl-piperidine  10-49; 
piperidine  11-12;  NMe2-[CH2]4-COMe  9-67;  n-CjHjj-CHICH-NEtj 

10- 38  in  50%  MeOH  at  28°;  «-C,H15-NMe2  9-94  in  50%  MeOH  at 

26°;  1  :  1  piperidine— EtCHO  in  25%  MeOH  10-77  at  27°;  1  :  1 
NHEt2-M-C0H13-CHO  in  50%  MeOH  10-50  at  27°.  Butyrolactone 
and  NH.Bu"  at  280°  give  95%  of  1-n-butyl-n-pyrrolidone,  b.p.  121°/ 
16  mm.  The  formula  of  lysergic  acid  (A.,  1938,  II,  463)  needs 
revision.  R.  S.  C. 

Anhydrides  of  basic  amino-acids.  D.  W.  Adamson  (J.C.S.,  1943, 
39 — 40). — "  (W-Lysine  anhydride,”  obtained  by  heating  dl-lysine  Me 
ester  dihydrochloride  with  NaOMe,  contains  40%  of  dl-3 -amino- 
homopiperidone  (I),  b.p.  167°/12  mm.,  m.p.  68 — 71°  [ hydrochloride , 
m.p.  294 — 296°  (decomp.);  picrate,  darkens  215°,  m.p.  233°  (de- 
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comp.)  .  cf.  Fischer  et  al.,  A.,  1905,  i,  121],  J>-NHAc-C6H4-S02Cl 
an.  I  1 1  give  3-(p -acetamidobenzenesulphonamido)homopiperidone, 
m.p.  286  288°  (decomp.),  hydrolysed  (HC1)  to  z- amino-  a-  (yy-amino  - 

benzenesulphonamido) -n-hexoic  acid,  m.p.  286°  (decomp.).  d- 
NH2-[CH2]2-CH(NH2)-C02H,2HC1  in  MeOH  with  HC1  affords  1-3- 
amwopyrrolidone,  b.p.  175°/20  mm.,  m.p.  106 — 108°,  [a]i,8  —31-7° 
in  H20  ( hydrochloride ,  m.p.  198 — 200°;  picrate,  m.p.  185 — 187°; 

3 -Ac  derivative,  m.p.  176°),  which  similarly  forms  3-(p-acetamido- 
benzenesulphonamido)pyrrolidone,  m.p.  222 — 224°  (decomp.),  and 
y-amino-a-(p-aminobenzenesulphonamido)-n-butyric  acid,  m.p.  259 — 
260°  (decomp.).  F.  R.  S. 

Dihydropyridones. — See  B.,  1943,  II,  74. 

Compound  formation  between  the  isomeric  hydroxy  diphenyls  and 
pyridine. — See  A.,  1943,  II,  88. 

Co-ordination  tenacity  of  unsaturated  molecules.  A.  Gelman 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1941,  32,  347 — 350). — The 
co-ordination  tenacity  of  unsaturated  mols.  under  normal  conditions 
(not  to  be  confused  with  the  relative  stability  of  the  derived  com¬ 
plexes)  decreases  in  the  order  :  NO  >  CO  >  CHPhlCH2  >  C4H6 
and  C2H4  >  C3H8  and  C4H8.  In  3  days,  CO  displaces  C3H»  from 
C3H5N-H[PtCl3-C3H6]  in  H20,  to  give  C6H5N-H[PtCOCl3]  (I),  which 
with  C5H5N  affords  Pt  carbonylpyridinedichloride, 
[PtCO(C5H6N)Cl2]  (II) ;  substitution  occurs  similarly  in  the  case 
of  ethylene  Zeise’s  salt,  and  this  method  is  the  best  for  preparing 
CO  compounds  of  Pt.  Neither  C3H„  nor  C2H4  displaces  CO  from 
(II).  NO  reacts  slowly  with  the  C2H4  salt,  and  after  20  days,  50% 
of  Pt  nitrosylpyridine  dichloride,  [PtNO(C5H5N)Cl2],  is  formed,  which 
is  unchanged  with  an  EtOH  solution  of  CHPhlCH2.  A  slightly 
acid  solution  of  C5H5N-H[PtCl3(CHPh:CH2)]  with  CO  gives  (I) 

(  +  H20),  convertible  into  (II).  An  acidified  solution  of  (I)  and 
NO  (2  months)  give  a  complex,  (C6H5N-H)2PtCl6,  also  obtained 
from  C5H5N,HC1  and  Na2PtCl6.  Pt  propylenepyridine  dichloride, 
Pt(C3H6)(C5H5N)Cl2,  dissolved  in  diallyl  (III)  affords  a  complex, 
[PtCl2(C5H5N)-C3H5-]2 ;  thus  the  co-ordination  stability  of  (III)  is 
>  that  of  C3H8.  (Ill)  and  [Pt(C2H4)NH3Cl2]  give  a  complex, 
[(PtNH3Cl2)2C6H10],  Attempts  to  make  compounds  with  two  or 
more  unsaturated  mols.  failed.  A.  T.  P. 

Steroids  and  sex  hormones.  LXXIX.  5-Methyl-2-ethylpyridine, 
a  dehydrogenation  product  of  solanidine.  V.  Prelog  and  S.  Szpil- 
fogel  [with  E.  Stahlberger]  (Helv.  Chim,  Acta,  1942,  25,  1306 — 
1313). — Dehydrogenation  of  solanine  or  solanidine  (I)  by  Se  in  a 
sealed  tube  at  300 — 320°  gives  5-methyl-2-ethylpyridine  (II),  char¬ 
acterised  as  the  picrate,  m.p.  143-5 — 144-5°  or  (indef.)  150 — 150-5°, 
and  styphnate,  m.p.  170°  (decomp.). 
(I)  is  probably  A.  Et  p-amino-Aa- 
pentenoate,  b.p.  105°/13  mm.,  obtained 
by  passing  NH3  into  a  mixture  of 
NH4N03  and  COEt-CH2-CO?Et  in  Et20, 
is  converted  by  CMeNa(CO„Et)2  fol¬ 
lowed  by  HC1  into  4  :  6-dihydroxy- 
5-methyl-2-ethylpyridine,  m.p.  238°,  transformed  by  POCl3  at  210° 
into  the  4  :  6-Cf2-compound,  b.p.  125 — 130°/12  mm.,  which  is 
reduced  (Raney  Ni  in  MeOH  containing  NaOMe)  to  (II),  b.p.  73 — 
76°  (bath)/12  mm.  Analogously  NHj-CMelCH-COjEt  and 

CHMe(C02Et)2  afford  4  :  6-dihydroxy-,  m.p.  276-5°,  whence  success¬ 
ively  4  :  6-dichloro-2  :  5-dimethylpyridine,  b.p.  120°  (bath)/12  mm., 
and  2  :  5-lutidine  (picrate,  m.p.  170-5°)  result.  M.p.  are  corr. 

H.  W. 

Synthetic  production  of  growth  substances.  S.  S.  Nametkin  and 
N.  A.  Dzbanovski  [Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1941,  32,  330 — 
332). — Syntheses  of  3-indolyl-acetic  (heteroauxin)  and  -butyric  acid, 
and  of  a-C10H,-CH2-CO2H,  are  discussed.  A.  T.  P. 

Synthesis  of  y-3-indolylbutyric  acid  by  a  new  procedure.  S.  S. 

Nametkin,  N.  A.  Dzbanovski,  and  A.  G.  Rudnev  (Compt.  rend. 
Acad.  Sci.  U.R.S.S.,  1941,  32,  333 — 335). — Indole  and  MgEtl  in 
PhOMe  (not  in  Et20)  at  65 — 70°  give  C8H8N-MgI,  converted  by 
C1-[CH2]3-CN  in  PhOMe,  first  cold  and  then  at  120°  for  1  hr.  (mixture 
becomes  red),  into  a  complex,  decomposed  by  cold  aq.  AcOH-C6Ha 
to  y-3-indolyl-butyronitrile,  which  is  hydrolysed  by  boiling  20% 
aq.  KOH  (8  hr.;  yield  83-5%)  to  the  -butyric  acid  (cf.  Jackson 
et  al..  A.,  1931,  363).  A.  T.  P. 

Solubilities  and  compositions  of  the  phospho-12-tungstates  of 
diamino-acids  and  of  proline,  glycine,  and  tryptophan. — See  A.,  1943, 
II,  82. 

Nitration  of  lepidine  and  2-chlorolepidine.  S.  E.  Krahler  and  A. 
Burger  (/.  Amer.  Chem.  Soc.,  1942,  64,  2417 — 2419). — 8-Nitro- 
lepidine  (I)  and  Br  give  8-nitro-4-dibromomethylquinoline  (89%), 
m.p.  111-5 — 112-5°,  hydrolysed  by  AgN03  in  60%  AcOH  at  100° 
to  8-nitroquinoline-4-aldehyde  (II)  (97%),  m.p.  163 — 173°,  which 
is  obtained  less  well  from  (I)  by  Se02.  KMn04-C0Me2-H20  at  40° 

converts  (II)  into  8-nitrocinchonic  acid  (71%),  m.p.  253 — 254° 
(decomp.),  which,  when  heated  with  Cu-bronze  at  100  mm.,  gives 
8-nitroquinoline.  2-Chlorolepidine  (III)  and  Br  in  NaOAc-AcOH 
give  2-hydroxy-i-dibromomethylquinoline  (12%),  m.p.  307 — 308° 
(decomp.),  whence  the  aldehyde  could  not  be  obtained.  Condens¬ 
ation  of  0-C8H4Cl-NO2,  CH2Ac-COaEt,  and  a  trace  of  HC1  over 


H2S04  in  vac.  and  then  heating  in  paraffin  at  240°  gives  8 -chloro- 

4- hydroxyquinaldine  (IV)  (29%),  m.p.  229 — 230°,  converted  by 
POCl3  at  100°  into  4  :  8 -dichloroquinaldine  (V)  (85%),  m.p.  87 — 88° 
(with  Zn  dust  gives  quinaldine).  With  boiling  piperidine,  (V)  gives 

5- chloro-4-piperidino-  (VI),  m.p.  124 — 125°  (picrate,  m.p.  161 — 163°), 
and  with  boiling  NaOMe— MeOH  gives  &-chioro-4-methoxy-quinaldine 
(VII),  m.p.  122 — 124°.  The  product  previously  (A.,  1942,  II,  36) 
believed  to  be  2-chloro-5-nitrolepidine  is  the  8-N02-compound  (cf. 

A. ,  1942,  II,  150).  The  8-chlorolepidine  compounds  of  Kermack 
et  al.  (A.,  1933,  513)  are  the  quinaldine  derivatives  (IV) — (VII). 
With  CH2(C02Et)2-NaOEt-EtOH  and  then  KOH-EtOH,  (III) 
gives  only  2-ethoxylepidine.  The  prep,  of  2-keto-4-methyl-l  :  2-di- 
hydroquinoline- 1  :  8-diazoimide,  m.p.  236 — 237-5°,  is  improved;  in 
boiling  EtOH  it  gives  2-hydroxylepidine  and  MeCHO.  R.  S.  C. 

Reaction  between  halogen  derivatives  of  6-methoxyguinoline  and 
alkoxides.  A.  M.  Berkenheim  and  L.  V.  Antik  (J .  Gen.  Chem.  Russ., 
1941,  11,  537 — 540). — 7-Bromo-6-methoxyquinoline  (I),  m.p.  110 — 
111°  (prepared  by  Skraup’s  reaction  from  4  :  2  ;  l-NH2-C6H3Br-OMe), 
when  heated  with  ONa-[CH2]2-NEt2  (II)  for  5-5  hr.  at  120 — 180°, 
gives  6-methoxyquinoline,  instead  of  the  expected  6-methoxy-7-)3- 
diethylaminoethoxyquinoline.  l-Bromo-6-ethoxy  quinoline,  m.p. 
89 — 90°  (Skraup  synthesis),  8-br omo-ty-methoxy quinoline ,  m.p.  65 — 
66°  (Sandmeyer  reaction,  from  8-amino-6-methoxyquinoline),  and 
8-iodo-6-ethoxyquinoline  react  in  the  same  way  as  (I)  with  (II) 
or  NaOEt.  R.  T. 

Condensation  of  S-hydroxy-6-methoxyguinoline  with  y-halogeno- 
a-diethylaminopropane.  A.  M.  Berkenheim  and  N.  S.  Spasoku- 
kotski  (J.  Gen.  Chem.  Russ.,  1941,  11,  541 — 544). — 6  :  8-Dihydroxy- 
quinoline  and  NaOEt  in  EtOH  with  J)-C„H4Me-S03Me  yield  8- 
hydroxy-6-methoxyquinoline,  the  Na  salt  of  which  condenses  with 
NEt2-[CH2]3-Cl  in  EtOH  (5  hr.  at  50°)  to  6-methoxy-8-y-diethyl- 
amiyiopropoxyquinoline,  b.p.  198 — 200°/l — 1-25  mm.  This  does  not 
exhibit  any  anti-malarial  properties.  R.  T. 

Condensation  reactions  of  fyoquinoline-l-aldehyde.  R.  S.  Barrows 
and  H.  G.  Lindwall  (J.  Amer.  Chem.  Soc.,  1942,  64,  2430 — 2432). — 

1  -Methyhsoquinoline  (prep,  from  the  3  :  4-H2-derivative  by  boiling 
with  Raney  Ni;  70 — 75%  yield)  with  Se02  in  warm  dioxan  (later 
at  100°)  gives  isoquinoline-l-aldehyde  (42%),  m.p.  55 — 55-5°  (reduces 
Tollens’  reagent;  adds  NaHS03;  semicarbazone ,  m.p.  195 — 197°; 
oxime,  m.p.  171-172°;  phenylhydrazone,  m.p.  174 — 175°).  With 
MeN02  and  NHEt2  (2  drops)  this  gives  l-fj-nitro-a-hydroxyethyliso- 
quinolme  (71%),  m.p.  ~106-  107c ;  with  COPhMe-alkali  gives, 
according  to  the  conditions,  f}-hydroxy-fl-l-isoquinolylpropiophenone 
(85%),  m.p.  114-5 — 115°,  fl-l-isoquinolylacrylophenone  (60 — 77%), 
m.p.  145-5  -146°,  or  at-diphenyl-y-l-isoquinolyl a-pentane  ae-dione 
(42%),  m.p.  133—133-5°;  with  CH2Ph-CN-NaOEt-EtOH  gives 
a-phenyl-fl-l-isoquinolylacrylonitrile  (92%),  m.p.  96-5 — 97°,  and  with 
CH2Ph-C02Et-Na0Et-Et0H  gives  Et  fl-hydroxy-a-phenyl-f}-l-iso- 
quinolylpropionate  (45%),  m.p.  134-5 — 135-5°;  Perkin  condensation 
with  CH2Ph-C02H  does  not  occur.  1  :  3-Dimethyl-6  :  7-methylene- 
dioxy isoquinoline  and  Se02  in  dioxan  give  (?)  .3  methyl-6  :  7 -methyl- 
enedioxyisoquinoline-l-aldehyde  (34%),  m.p.  186-5 — 188-5°  (oxime, 
m.p.  215—216°).  R.  S.  C. 

Deamination  of  8-nitro-5-aminof5oquinoline.  B.  Keilin  and  W.  E. 
Cass  (J.  Amer.  Chem.  Soc.,  1942,  64,  2442 — 2444). — 5-Acetamidoiso- 
quinoline  with  KN03-H2S04  at  15 — 20°  gives  the  8-7V02-derivative 
(71%),  m.p.  226 — 228°,  hydrolysed  by  cone.  HC1  to  8-nitro-5-amino- 
isoquinoline  (97%),  m.p.  268 — 270°  (decomp.)  [ hydrochloride ,  +H20 
and  anhyd.,  m.p.  289 — 291°  (decomp.)],  which  with  NaN02-HCl 
at  —10°  to  0°  and  then  H3P02  gives  8-chloroisoquinoline  (I)  (70%), 
new  m.p.  55-5 — 56-5°  (picrate,  m.p.  189-5 — 191-5°).  Et2  o-chloro- 
benzylideneaminoacetal,  b.p.  114 — 117°/2  mm.,  with  P205-H2S04 
gives  9%  of  (I).  M.p.  are  corr.  R.  S.  C. 

Reaction  of  carbazole  with  malonic  esters  to  1  :  9-malonylcarb- 
azoles.  P.  Baumgarten  and  M.  Riedel  (Ber.,  1942,  75,  [B],  984 — 
986). — Thermal  condensation  of  NH2Ph  with  CH2(C02Et)2  under 
different  conditions,  alone  or  in  the  presence  of  PhN02,  paraffin,  or 
»-C12H2s-OH  or  under  the  influence  of  NaOEt,  or  decomp,  by  heat 
of  CH2(CO-NHPh)2  does  not  give  substituted  quinolines,  which  are 
readily  derived  from  NH2Ph  and  CHR(C02Et)2  (R  =  aryl  or  Et). 
Analogously  NHPh2  and  CH2(C02Et)2  at  ~240°  give  2  :  4-diketo-l- 
phenyl  1:2:3:  4-tetrahydroquinoline,  m.p.  ~300°  (decomp.),  in 
—80%  yield.  Indole  is  not  reactive.  Carbazole  does  not  react 
with  CH2(C02Et)2,  CH2(CO-NH2)2,  or  C.H2(COCl)2,  but  is  trans¬ 
formed  by  CIIEt(C02Et)2  at  270 — 280°  into  l”:  9-ethylmalonyl- 
carbazole  (I),  m.p.  257 — 258°.  1  :  9-Phenylmalonylcarbazole ,  m.p. 

207 — 208°,  is  obtained  similarly.  (I)  is  oxidised  by  KMn04  to 
carbazole-l-carboxylic  acid,  m.p.  270 — 271°.  Reduction  (Clem- 
mensen)  of  (I)  affords  1(0)  !  9-a-ethylacryloylenecarbazone,  m.p.  128 — 
129°,  oxidised  (KMn04  in  COMe2  at  room  temp.)  to  (I).  H.  W. 

Chemotherapeutic  search  for  antimalarials.  I.  Synthesis  of 
l-amino-3-methoxy-  and  8-chloro-l-amino-3-methoxy-acridine. 

B.  V.  Samant  (Ber.,  1942,  75,  [R],  1008— 1015).— m-Nitro-£- 
anisidine  is  converted  by  diazotisation  and  subsequent  boiling  with 
HjO  containing  CuS04,  NaBr,  and  Cu  wool  into  4-bromo-2-nitro- 
anisole,\  b.p.  153 — 154°/13  mm.,  m.p.  32°,  which  condenses  with 


V,  J,>  !,.JaA 


nHi  A  T  n  ' 


105 


106 


II. — vi.  HETEROCYCLIC. 


0-NH2-C8H4-CO2H,  Na2C03,  and  reduced  C u  in  boiling  4-methyl- 
ryciohexanol  to  2' -nitro-^' -methoxydiphenylamine-2-carboxylic  acid  (I), 
m.p.  228 — 230°  (decomp.),  and  with  4-chloroanthranilic  acid,  m.p. 
231°  (obtained  from  2:4:  1-C8H3C12-C02H,  37%  NH3,  and  freshly 
reduced  Cu  at  120°),  to  5-chloro-2'-nitro-i-methoxydiphenylamine-2- 
carboxylic  acid  (II).  m.p.  268 — 271°  (decomp.).  When  boiled  with 
P0C13  (I)  gives  5-chloro-\-nitro-3-methoxyacridine,  m.p.  205 — 206° 
(decomp.),  whilst  (II)  yields  5  :  3-dichloro-\-nitro-3-methoxyacridine , 
m.p.  270 — 271°  (decomp.).  When  treated  successively  with  POCl3 
and  25%  aq.  NH,  (I)  affords  l-nitro-3-methoxyacridone,  m.p.  236°, 
and  (II)  gives  3-chloro-l-nitro-3-methoxyacridone,  m.p.  277 — 278° 
(decomp.).  These  are  reduced  (SnCl2)  to  l-amino-3-methoxyacridone, 
m.p.  254 — 256°  (decomp.),  and  3-chloro-l-amino-3-methoxyacridone, 
decomp.  287 — 293°,  respectively,  which  are  converted  (Na-Hg)  into 
\-amino-3-methoxyacridine,  m.p.  135 — 136°  [ monohydrochloride ,  m.p. 
254 — 256°  (decomp.);  monopicraie,  m.p.  201 — 203°  (decomp.); 
monomeihiodide,  m.p.  211 — 212°  (decomp.)],  and  H-chloro-l-amino- 
3-methoxy acridine ,  m.p.  191°  [ monohydrochloride ,  m.p.  237 — 238° 
(decomp.)].  Me  2  :  i-dichlorobenzoaie,  b.p.  132°/15  mm.,  is  incident¬ 
ally  described.  H.  W. 

Preparation  and  therapeutic  properties  of  certain  acridine  deriv¬ 
atives.  III.  5-Styrylacridines  and  their  quaternary  salts.  W. 

Sharp,  (Miss)  M.  M.  J.  Sutherland,  and  F.  J.  Wilson  ( J.C.S. ,  1943, 
5—7). — 5-Methylacridine  (I)  ( meiho-p-ioluenesulphonate ,  m.p.  204°) 
and  o-NO2-C0H4'CHO  give  a-(o-nitrophenyl)-$-(5-acridyl)ethanol,  m.p. 
177°.  «i-N02-C8H4-CH0  and  (I)  with  ZnCl2  afford  5-m -nitrostyryl- 

acridine  (II),  m.p.  210°,  and  without  ZnCl2,  a-(m-nitrophenyl)-f3- 
(S-acridyl)eihanol,  m.p.  145°,  and  an  isomeride  ( cis-trans  ?)  of  (II), 
m.p.  207°,  are  obtained.  Reduction  of  (II)  yields  5-m-aminostyryl- 
acridine,  m.p.  234°  (lit.  232 — 234°) ;  the  Ac  derivative,  m.p.  252°, 
can  be  converted  into  the  methochloride ,  decomp.  >200°.  Similarly, 
with  ZnCl2  (I)  and  £-N02-C8H4-CH0  give  5-nitrostyrylacridine ,  m.p. 
293°  (Br-substitution  product,  m.p.  >360°),  and  without  ZnCl2, 
a-[p-nitrophenyl)-fi-[5-acridyl)ethanol,  m.p.  174°,  is  formed  in  addi¬ 
tion.  5-p -Aminostyrylacridine,  m.p.  242°  (lit.  209°),  yields  an  Ac 
derivative,  m.p.  263°,  whence  the  methochloride  hydrochloride ,  de¬ 
comp.  — 250°.  5-p -Dimethylaminostyrylacridine  methochloride,  de¬ 
comp.  >200°,  is  also  described.  These  results  do  not  agree  entirely 
with  those  obtained  by  Porai-Koschitz  et  al.  (A.,  1907,  i,  974). 

F.  R.  S. 

Complex  formation  between  iodine  and  /r-thiodihydroglyoxalines. 

T.  B.  Johnson  and  C.  O.  Edens  (/.  Amer.  Chem.  Soc.,  1942,  64, 
2706 — 2708). — 2-Thiol-4  :  5-dihydroglyoxaline  (I)  [prep.  from 
(CH2-NH2)2  with  CS2  and  then  cone.  HC1  at  100°]  absorbs  6  I  in 
aq.  KI  at  room  temp,  to  give  bis-4  ;  5-dihydro  2-glyoxalinyl  di¬ 
sulphide  and  therefrom  the  additive  compound  (II), 
C8H10N4S2,HI,2I2,  m.p.  119°.  The  periodide  (III), 
CsH14N4S2,HI,2I?,  m.p.  67°,  of  di-4-methyl-4  :  5-dihydro-2-glyoxal- 
inyl  disulphide  is  similarly  obtained  from  2-thio-i-methyl-i  :  5-di- 
hydroglyoxaline  [prep,  as  (I)],  m.p.  100°.  In  boiling  H20,  (II)  gives 
di-4  :  5-dihydro-2-glyoxalinyl  sulphide  hydriodide  (IV),  I,  and 
H„S04;  by  this  method  (III)  gives  only  an  oil.  With  aq.  NH3, 
(ii)  gives  exothermally,  inter  alia,  (I)  and  NH4I.  CH2C1-C02H  and 
(I)  in  boiling  H20  give  4  :  b-dihydro-2-glyoxalinylthiolacetic  acid,  m.p. 
223°  (decomp.).  With  I-KI-HaO,  (IV)  gives  a  periodide, 
C6H10N4S,HI,I3,  m.p.  170 — 175°,  converted  at  125°  into  (IV)  and  I. 
5  Methyl  A  :  b-dihydro-2-glyoxalinylthiolacetic  acid,  m.p.  215°,  is  pre¬ 
pared  as  above,  but  (IV)  gives  only  its  hydrochloride.  2-Thiol-5- 
methylglyoxaline  with  I-KI-HaO  gives  di-b-methyl-2-glyoxalinyl  di¬ 
sulphide  periodide,  C8H10N4S2,HI,I3,  cryst.,  decomp,  when  heated. 

R.  S.  C. 

Ultra-violet  absorption  spectra  and  structure  of  A'-phenylpyrazolone 
derivatives.  IV.  General  survey  of  spectra  and  structure  in  relation 
to  pharmacodynamic  action.  N.  A.  Valjaschko  and  V.  I.  Blizniukov 
{J.  Gen.  Chem.  Russ.,  1941,  11,  559 — 566). — ^ntipyrine  (I)  and 
pyramidone  (II)  are  complex  mesomeric  systems,  of  which  those 
having  the  hydrazo-  and  diazo-structures  of  NHPh-NH,,  (III) 
predominate;  the  pharmacodynamic  action  of  (I)  and  (II)  is  con¬ 
nected  with  these  structures.  The  lower  toxicity  of  (I)  and  (II) 
as  compared  with  (III)  is  ascribed  to  resonance  in  the  pyrazolone 
ring,  which  causes  reduced  lability  of  the  electrons  of  the  N  atoms. 
The  effect  of  substituting  a  2-Me  or  a  4-NMe2-group  into  the 
pyrazolone  ring  is  still  further  to  favour  the  above  structures  as 
compared  with  (III).  R.  T. 

Iminazolines. — See  B.,  1943,  II,  76. 

I-Carbamyl-5-methylpyrazole-3-carboxylic  acid.  A  L.  Lehninger 
(/.  Amer.  Chem.  Soc.,  1942,  64,  2507— 2508).— CH2Ac-COC02H  and 
NH2-CONH-NH2,HCl  in  warm  H20  give  l-carbamyl-5-methyl- 
pyrazole-3-carboxylic  acid  (80 — 85%),  decomp,  from  155°,  m.p. 
232 — 234°  (corr.)  (cf.  von  Auwers  et  al..  A.,  1930,  789),  from  which 
the  COvNHj  is  removed  by  boiling  with  HzO.  R.  S.  C. 

Hydrolysis  of  acetylsulphanilic  acid  derivatives.  HI.  S.  I.  Lurie, 
O.  I.  Starobogatov,  and  E.  S.  Nikitskaja  (/.  Gen.  Chem.  Russ.,  1941, 
11,  545 — 549). — The  Ag  salt  of  2-methylglyoxaline  (I)  and  p- 
NHAc-C8H4-S02C1  (II)  in  EtOH  (1-5  hr.  at  the  b.p.)  yield  1-p-a cei- 
amidobenzenesulphonyl-2-methylglyoxaline,  m.p.  93 — 94-5°,  readily 
hydrolysed  with  production  of  p-NH2-C8H4-S03H  by  HC1  in  aq.  EtOH 


(30  min.  at  the  b.p.).  /3-Bromoethylphthalimide  and  (I)  in  xylene 
(6  hr.  at  the  b.p.)  yield  fi-(2'-methyl-\'-glyoxalinyl)ethylphthalimide, 
m.p.  161 — 162°.  This  is  heated  with  N2H4  in  EtOH  (30  min.  at 
the  b.p.),  10%  HC1  is  added,  and  boiling  is  continued  for  a  further 
90  min.,  affording  f3-(2'-methyl-V-glyoxalinyl)ethylamine  dihydro¬ 
chloride,  m.p.  196 — 198°,  which,  condensed  with  (II)  in  aq.  COMe2 
gives  the  corresponding  lA-acetylsulphanilamide ,  m.p.  212 — 214°, 
hydrolysed  by  HC1  in  aq.  EtOH  to  the  /3-[2'-methyl-l'-glyoxalinyl )- 
ethylamide  of  sulphanilic  acid.  4-Amino-2-phenylquinoline  (III)  and 

(II)  in  C6H6N  (15  min.  at  the  b.p.)  yield  the  2'-phenyl-i'-quinolyl- 

amide  of  N -acetylsulphanilic  acid,  m.p.  269 — 270°,  hydrolysed  as 
above  to  ^-NHj’CjHj-SOdH  and  (III).  R.  T. 

Ultra-violet  absorption  spectra  of  barbituric  acid  derivatives.  IQ. 
Ionisation  and  5-monosubstituted  barbituric  acid  derivatives.  IV. 
5 : 5-Disubstituted  barbituric  acid  derivatives.  R.  E.  Stuckey 
[Quart.  J.  Pharm.,  1942, 15,  370—376,  377— 383).— III.  The  increase 
in  the  absorption  (A.,  1941,  II,  148)  of  barbituric  acid  (I)  on  dilution 
follows  the  increase  in  the  degree  of  ionisation.  The  spectra  of 
5-methyl-  (II),  m.p.  205 — 207°,  and  1  :  5-dimethyl-barbituric  acid 

(III) ,  m.p.  171 — 172°  [from  CHMe(COaEt)2,  NH2-CO-NHMe,  and 
EtOH-NaOEt],  in  aq.  acid  and  alkali  are  similar  to  those  of  (I). 
Oxidation  (H202)  or  evaporation  of  aq.  solutions  of  (II)  and  (III) 
gives  5-hydroxy-5-methyl-,  m.p.  225 — 227°,  and  5-hydroxy-\  :  5 -di¬ 
methyl-barbituric,  m.p.  166 — 167°,  respectively.  1:3:  5-Trimethyl- 
barbituric  acid  could  not  be  prepared  from  CHMe(C02Et)2  and 
CO(NHMe)2. 

IV.  5  :  5-Disubstituted  barbituric  acids  in  general  show  a  peak  in 
alkaline  solution  at  ~2500  a.  and  thereby  allow  the  determination 
of  small  amounts  (if  known)  in  extracts  etc.  5  :  5-Dimethyl- 
barbituric  acid  is  anomalous"  and  presumably  forms  a  stable  keto 
ion;  differences  in  other  properties  are  noted.  1:5:  5 -Trimethyl- 
barbituric  acid  (from  Ag  1-methylbarbiturate  and  MeOH-Mel)  also 
shows  only  end  absorption  in  both  acid  and  alkali.  The  1  :  3  :  5  :  5- 
Me4  compound  resembles  other  derivatives  methylated  in  the  1- 
and  3-positions.  H.  B. 

A'-Aralkylbarbituric  acids.  A.  Ardis,  J.  S.  Buck,  and  R.  Baltzly  (/. 
Amer.  Chem.  Soc.,  1942,  64,  2514). — 1  -Benzyl-,  m.p.  64°,  and  1-/?- 
phenylethyl- ,  m.p.  74°,  -5-ethyl-5-n-butylbarbiluric  acid  and  1  -benzyl-, 
m.p.  87 — 88°,  and  1-j 3-phenylethyl-,  m.p.  106 — 107°,  -5-ethyl-5-iso- 
amylbarbituric  acid  are  prepared.  R.  S.  C. 

Chemotherapy  of  bacterial  infections.  VII.  Synthesis  of  sulphanil- 
amide  derivatives  of  the  pyrimidine  group.  K  Ganapathi,  C.  V. 
Deliwala,  and  M.  V.  Shirsat  ( Proc .  Indian  Acad.  Set.,  1942,  A,  16, 
115—125;  cf.  A.,  1941,  II,  338). — Addition  of  a  mixture  of  HCOjEt 
and  EtOAc  to  powdered  Na  in  dry  Et20  at  0°  and  treatment  of 
the  product  after  remaining  overnight  at  room  temp,  with  Sulphan- 
ilylguanidine  (I)  and  NaOEt  in  EtOH  gives  2-sulphanilamido- 
pyrimidone  (II),  m.p.  268 — 269°,  in  50 — 60%  yield.  Successive 
additions  of  (J)  and  CH2Ac'C02Et  or  its  a-alkyl  derivatives  to  NaOEt 
in  EtOH  and  boiling  of  the  mixture  lead  to  the  following  2-sulphanil- 
amido-i-methyl-5-alkylpyrimidones  in  which  the  alkyl  is  represented 
by  H,  m.p.  253—254°,  Me,  m.p.  238—239°,  Et,  m.p.  208—209°, 
Bw“,  m.p.  121 — 122°,  isoamyl,  m.p.  190 — 193°,  and  n-C„Hl3,  m.p. 
108 — 110°.  2-Acetsulphanilamido-4-methyl-  (III),  m.p.  273°,  and 
-isoamyl,  m.p.  228 — 229°,  -pyrimidone  are  obtained  similarly. 
2-Sulphanilamido-4-methylpyrimidone  (IV)  is  considerably  resistant 
to  boiling  3n-HC1  but  suffers  some  hydrolysis  when  boiled  for  ~6 
hr.  with  37%  HC1;  2-amino-4-methylpyrimidone  results  but 
NH2-C8H4-S02-NH2  could  not  be  isolated.  (IV)  appears  indifferent 
towards  30%  NaOH.  (IV),  Me2S04,  and  aq.  NaOH  in  boiling 
COMe2  yield  2-sulphanilylmethylamido-l  :  4 -dimethylpyrimidone,  m.p. 
160 — 165°  after  shrinking.  (Ill)  and  boiling  POCl3  yield  the  com¬ 
pound,  C13H1303N4C1S,  m.p.  >280°,  which  does  not  give  a  halogen- 
free  compound  when  boiled  with  Zn  dust  and  H20.  2-Amino-4- 
methylpyrimidone  is  transformed  by  NaOH  and  Me2S04  into  2- 
amino- 1  :  4- dimethylpyrimidone ,  m.p.  >280°,  which  when  dissolved 
in  NaOH  and  treated  with  NaHCOa,  £>-NH2’C6H4*S02Cl,  and  COMe2 
affords  2' -amino-4:' -methyl-^' -pyrimidonyl  -p-acetamidobenzenesulphon - 
ate,  m.p.  193 — 194°.  Acetsulphanilylguanidine  and  mesityl  oxide 
(V)  in  boiling  abs.  EtOH  containing  NaOEt  give  2-sulphanilylimido- 
4:4:  6-trimetkyl-2  :  3  :  4  :  5 -tetrahydropyrimidine  (VI),  m.p.  190 — 
193°  (Ac  derivative,  m.p.  241 — 242°),  and  2-sulphanilamido -4  :  4  :  6- 
trimetkyl- 4  :  5 -dihydropyrimidine,  m.p.  228 — 230°  (Ac  derivative, 
m.p.  217 — 218°).  In  different  experiments  compounds ,  C  i3H  ,  s02N4S  , 
m.p.  130 — 135°  and  190 — 193°,  respectively,  were  obtained  from 
(I)  and  (V).  (II),  (V),  and  (VI)  are  devoid  of  therapeutic  activity. 

H.  W. 

Ab-Sulphanilamidoalkylpyrimidines.  G.  W.  Raiziss  and  M.  Frei- 
felder  (/.  Amer.  Chem.  Soc.,  1942,  64,  2340 — 2342). — p- 

NHAc'CjjHj-SOjCI  and  the  appropriate  aminopyrimidine  in  C6H6N 
at  60°  give  55 — 95%  of  2-Af4-acetylsulphanilamido-4-methyl-,  m.p. 
244°,  -4 -ethyl-,  m.p.  274°,  -4-n -propyl-,  m.p.  258°,  -i-isobutyl- ,  m.p. 
233°,  -4-n -amyl-,  m.p.  222—223°,  -4-hexyl-,  m.p.  216°,  -4  :  5-di- 
methyl-,  m.p.  272 — 273°,  -5-methyl-A-ethyl- ,  m.p.  286°,  and  -4- phenyl -, 
m.p.  287°,  -pyrimidine,  2-lV4-acetylsulphanilamido-5  :  6  :  7  :  8-tetra- 
hydroquinazoline,  m.p.  259°,  and  2  :  5-di-A74-acetylsulphanilamido- 
pynmidine,  m.p.  295°  (decomp.),  hydrolysed  by  boiling  5% 
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fino/111  \  ‘ '  COroeoScp0n„oln„g^-NH*‘C«H*'SO*'1CH-compounds  (40— 
60%  yield),  m.p.  235—236°,  242°,  212—214°,  232°  226°  204°  222° 
2n  ,  264°,  247  ,  and  241—242°,  respectively.  The  4’:  5-Me,  and 
4-Me  compounds  have  good  antipneumococcal  (type  II)  activity 
^  derivative  slight  activity,  but  the  others  none. 
NH.C(NH2)2,H2C03  with  ONa-CHlCH-COR  in  MeOH  gives  2- 
amino-i-isobutyl-,  m.p.  119°,  -4-n -amyl-,  m.p.  90°,  and  -5 -methyl- 
4-ethyl-  m.p.  157°,  - pyrimidine .  2-Amino-4-hexylpyrimidine  ob- 
tamed  from  COMe*C6H13-w,  has  m.p.  92 — 93°  (cf.  A.,  1941,  II,  377; 
i942,  II,  151)  and  is  oxidised  by  HN03  to  2-amino-5-«-amyl- 
pynmidme-4-carboxylic  acid.  (I)  does  not  condense  with  iso¬ 
cytosine,  divicine,  or  purines  such  as  adenine  or  guanine. 

_  .  R  S.  C. 

Synthesis  of  aminobenzoylenecarbamides  and  of  dihydroxyquin- 
oxalines  isomeric  with  “  luminol.”  E.  H.  Huntress  and  (Miss) 
J.  V.  K.  Gladding  (J.  Amer.  Chem.  Soc.,  1942,  64,  2644—2649).— 
Analogues  of  luminol  differing  therefrom  in  arrangement  of  the  CO 
and  NH  in  the  heterocyclic  ring  are  not  chemiluminescent  when 
oxidised  [H202— K3Fe(CN) 6] .  6  :  2  :  1-N02-C6H3(NH2)-C02H  (I) 
with  KCNO-AcOH  in  HaO  and  then  NaOH  at  40°  gives  5-nitro- 
2  :  4-dihydroxyquinazoline  (67%),  m.p.  357—358°  (sealed  tube),  sol. 
m  alkali,  and  converted  by  Me2S04-5%  KOH  into  the  1  :  3 -Me, 
ether  (77%),  m.p.  275 — 277°.  2  :  4-Dihydroxyquinazoline  with 

fuming  HN03-H2S04  gives  the  6-N02-derivative  (86%),  m.p.  331— 
332°  (Me2  ether,  m.p.  213—214°).  4  :  2  :  1-N02-C6H3(NH2)-C02H 

with  CO(NH2)2  at  200°  gives  l-nitro-2  :  4-dihydroxyquinazoline  (76%), 
m.p.  337°  (decomp.)  [K  salt;  Me,  ether,  m.p.  229—230°  (uncorr.)], 
and  some  amide.  3  :  2  :  1-N02-CSH3(NH2)-C02H  (II)  and  CO(NH2)2 
at  18,0 — 190°  give  8-nitro-2  :  4-dihydroxyquinazoline  (III)  (68%), 
m.p.  272—273°  (sealed  tube)  [with  cone.  HN03-H2S04  at  100° 
gives  the  6  :  8-(N02)2-compound,  m.p.  263—265°  (uncorr.) ;  Me, 
ether,  m.p.  217 — 218°],  and  some  S-nitro-2-aminobenzamide,  m.p. 
234 — 235°  [hydrolysed  to  (II),  m.p.  267 — 268°  (decomp.);  with 
CO(NH2)2  at  200°  gives  (III)].  (II)  is  obtained  by  the  reactions, 
(a)  3:1:  2-N02-C6H3Me-NHAc  ->  (neutral  KMn04)  3:2:1- 

N02-C6H3(NHAc)-C02H  (74%)  ->  (II)  (87%),  and  ( b )  3:2:1- 
N02-C6H3(C0)20->  (aq.  NH3)  3:1:  2-N02-C„H3(C02H)  -CO-NH, 
(70%)  ->•  (Hofmann)  (II)  (90%).  (I)  is  prepared  thus:  3:2:1- 

N02-CsH3(C02NH4)2->  (at  235—250°)  3  :  2  :  1-N02-CSH3(C0)2NH 
(94%)  ->  (0-5N-NaOH)  6:1:  2-N02-C6H3(C02H)-C0-NH2  (76%)  -> 
(Hofmann)  (I)  (90%).  5-,  m.p.  295°  (decomp.;  sealed  tube),  6, 

decomp.  >330°,  7-,  m.p.  >350°,  and  8-amino-2  :  4-dihydroxy¬ 
quinazoline,  m.p.  279 — 281°  (decomp,),  are  prepared  from  the  NOa- 
compounds  by  SnCl2-HCl.  3:1:  2-N02-C6H3(NH2)2  and  Et2C204 
at  the  b.p.  give  5-nitro-  (60%),  m.p.  295°  (decomp.;  sealed  tube), 
and  thence  (aq.  Na2S)  b-amino-2  :  2-dihydroxyquinoxaline  (44%). 
m.p.  344°  (uncorr.;  sealed  tube).  4  :  1  :  2-N02-C8H3(NH2)2  and 
H2C204  at  150°,  later  180 — 200°,  give  6 -nitro-  (73%),  m.p.  343 — 
344°  (decomp.  ;  sealed  tube),  and  thence  d-amino-2  :  3-dihydroxy- 
quinoxaline  (75%),  decomp.  ~330°,  m.p.  >350°.  Unless  otherwise 
stated,  m.p.  are  corr.  (block).  •  '  R.  S.  C. 


Bacteriochlorophyll.  HI.  H.  Mittenzwei  ( Z .  physiol.  Chem., 
1942,  275,  93—121  ;  cf.  Fischer  et  al.,  A.,  1938,  II,  297).— Further 
confirmation  of  the  fine  structure  of  dehydrobacteriophatophorbide 
and  chlorophyll  a  is  found  in  the  identity  of  the  phytol  from  bacterio- 
phaeophytin  with  that  of  stinging  nettles  now  established  by  means 
of  the  Ag  salt  of  the  corresponding  phthalate.  Also  the  oxime  of 
natural  ”  2-acetylchlorin  et  is  identical  with  that  from  the  syn¬ 
thetic  material.  Natural  2-acetylmethylphaeophorbide  is  smoothly 
converted  by  methanolysis  into  2-acetylchlorin  e6  Me3  ester.  Ring- 
closure  of  bacteriochlorin  es  Me3  ester  (I)  to  bacteriomethylphaeo- 
phorbide  (II),  m.p.  260°,  is  effected  with  some  difficulty  by  KOMe- 
MeOH  in  boiling  C5H5N  or  by  NaOMe-MeOH  in  COMe2.  Optical 
activity  of  the  bacterio-substances  can  be  observed  by  use  of  white 
light  but  the  vals.  are  influenced  to  an  unusual  extent  by  the  pres¬ 
ence  of  small  amounts  of  impurity.  (II)  is  not  satisfactorily  hydro¬ 
genated  directly,  with  Pd-tetrahydronaphthalene  or  Pd-HC02H, 
but  is  transformed  byAl(OPr£)-3  into  bacterio-2-deacetyl-2-a-hydroxy- 
mesomethylphceophorbide ,  which  could  not  be  caused  to  crystallise 
but  passes  in  a  high  vac.  into  bacterio-2-deacetyl-2-vinylmethyl- 
phesophorbide.  Similar  reduction  of  (I)  to  non-cryst.  bacterio-2-de- 
acetyl-2-a-hydroxymesochlorin  e,  Me,  ester,  softens  at  128°,  proceeds 
more  readily  and  does  not  cause  loss  of  the  “  bacterio  "  type  of 
spectrum.  It  loses  HaO  at  —200°.  A  cryst.  Ac  derivative  could 
not  be  prepared  but  the  structure  of  the  compound  is  established  by 
its  re-oxidation  by  KMn04  in  C5H5N  to  (I).  In  a  high  vac.  it  passes 
into  bacterio-2-deacetyl-2-vmylchlorin  e6  Me3  ester  (III),  m.p.  240 — 
241°,  with  only  small  amounts  of  chlorin  et  and  2-a-hydroxychlorin 
(Ill)  can  be  catalytically  hydrogenated  to  the  2-Et  compound 
(IV),  which  adds  CHN2-C02Et,  but  the  change  is  not  quant,  and 
the  ultimate  evidence  of  the  presence  of  CH2!CH-  is  afforded  by 
dehydrogenation  with  ^-OIC6H4IO.  Oxidation  of  (I)  or  (II)  by 
Cr03— H2S04  gives  no  methylethylmaleimide  (V)  but  only  small 
amounts  of  a  colourless  liquid.  The  same  result  is  obtained  by  the 
oxidation  of  (III),  whereas  2-acetylchlorin  ee  Me3  ester  affords  (V). 
These  observations  can  only  be  explained  by  the  assumption  that 
the  “  superfluous  ”  H  atoms  of  the  bacterio-series  are  attached  to 
nucleus  II  particularly  since  (IV)  gives  (V)  which  can  only  proceed 


from  nucleus  I.  Products  of  the  oxidative  fission  of  nucleus  III 
have  never  been  unquestionably  isolated.  The  most  important 
evidence  in  favour  of  the  position  of  the  “  superfluous  ”  H  atoms 
in  nucleus  II  is  obtained  by  the  optical 
examination  of  the  basic  products  of  fission 
of  the  bacterio-derivatives.  The  oil  is 
strongly  dextrorotatory  and  most  probably 
consists  of  cf -a- methyl- a'-ethylsuccinic  an¬ 
hydride,  so  that  the  H  atoms  in  the  aa 
positions  are  already  present  in  the  initial 
material.  The  acid  fractions  of  the  oxid¬ 
ation  of  the  chlorophyll  a,  2-acetyl-,  and 
bacterio-series  invariably  give  a  colourless, 
laevorotatory  liquid  which  appears  to  be 
a  haemotricarboxylimide ;  nucleus  IV  is 
therefore  similar  in  all  derivatives  of  the 
chlorophyll  and  bacteriochlorophyll  (VI) 
series.  The  annexed  structure  is  proposed  for  (VI).  H.  W. 

Reactions  of  morpholine.  A.  R.  Ingram  and  W.  F.  Ruder  (J. 
Amer.  Chem.  Soc.,  1942,  64,  2506 — 2507). — Morpholine  and  SnCl4 
give  a  2  :  1  additive  compound,  m.p.  215 — 235°  (decomp.).  In  hot 
CC14  or  CHC13  rapidly,  or  slowly  in  the  cold,  it  gives  the  hydrochloride 
and  (?)  1-tri-  or  1-di-chloromethylmorpholine,  respectively. 

R.  S.  C. 

Amino-ketones.  I.  Synthesis  of  amino-alcohols  and  ay-diamino- 
compounds  from  ^-amino-ketones.  N.  H.  Cromwell,  Q.  T.  Wiles, 
and  O.  C.  Schroeder  (J.  Amer.  Chem.  Soc.,  1942,  64,  2432 — 2435). — 
CHPhlCH-COMe  with  morpholine  or  piperidine  in  light,  petroleum 
(b.p.  88 — 100°)  at  the  b.p.  and  then  0°  and  finally  with  HC1  gives 
S-morpholino-  (I),  m.p.  152°,  and  &-piperidino-S-phenylbutan-f}-one- 
hydrochloride  (II),  m.p.  158°,  converted  by  KOH-NH2OH,HCl- 
MeOH-HaO  at  room  temp,  into  a-morpholino- ,  m.p.  107°,  and 
a-piperidino-y-oximino-a-phenylbutane,  m.p.  105°,  respectively,  which 
with  H2-Raney  Ni-EtOH  give  the  base  and  Ph-[CH2]2-C,HMe-NH, 
but  with  Na-EtOH  give  y-amino-a-morpholino-,  b.p.  130°/1  mm. 
(Bz  derivative,  m.p.  158°),  and  -a-piperidino-a-phenylbutane,  b.p. 
112°/1  mm.  ( Bz  derivative,  m.p.  144°),  respectively.  Catalytic 
hydrogenation  of  (I)  or  (II)  causes  fission,  but  3%  Na-Hg  in  H20, 
kept  just  acid  by  HC1,  at  —3°  yields  S-morpholino-  ( hydrochloride , 
m.p.  156°;  benzoate  hydrochloride,  m.p.  236°)  and  S-piperidino-S- 
phenylbutan-flol,  b.p.  137°/1  mm.  (hygroscopic  hydrochloride; 
benzoate  hydrochloride,  m.p.  217°).  Ph  fi-morpholino-,  m.p,  178° 
(unchanged  by  Na-EtOH),  and  fl-anilino-fl-phenylethyl  ketoxime, 
m.p.  131°,  are  also  prepared.  R.  S.  C. 

Benzylideneaminomorpholine  compounds.  L.  Dugan,  jun.,  and 
H.  M.  Haendler  ( J .  Amer.  Chem.  Soc.,  1942,  64,  2502).  -4-0-,  m.p. 
75 — 76-5°,  -m-,  m.p.  145 — 147-5°,  and  -p -hydroxybenzylidene-,  m.p. 
167 — 168°,  4-o-,  m.p.  99 — 101°,  and  4-m-nitrobenzylidene- ,  m.p. 
114 — 114-5°,  4 -vanillylzdene- ,  m.p.  153 — 154-5°,  and  4 -piperonylidene  - 
aminomorpholine ,  m.p.  76 — 77°,  4-p -salicylidene-,  m.p.  161 — 162°, 
-piperonylidene-,  m.p.  167-5 — 169°,  -vanillylidene-,  m.p.  205  —207°, 
-furjurylidene- ,  m.p.  208 — 209°,  and  4-p-a-o ' -hydroxyphenylethyl- 
idene-aminophenylmorpholine ,  m.p.  206 — 207°,  are  described. 

R.  S.  C. 

2-Phenyloxazole.  ^-Substituted  derivatives.  J.  J.  Rosenbaum 
and  W.  E.  Cass  (J.  Amer.  Chem.  Soc.,  1942,  64,  2444 — 2445). — Et2 
p-nitrobenzylideaminoacetal,  m.p.  56 — 57°,  b.p.  165 — 168°/2  mm., 
or  £-N02-CsH4-C0-NH-CH2-CH(0Et)2  with  P205-H2S04  gives  2-p- 
nitrophenyloxazole  (I)  (40%  and  45%,  respectively),  m.p.  163-5 — 
164-5°,  oxidised  by  KMn04  or  aq.  Br  to  />-N02-CsH4-C0-NH2  and 
reduced  by  H2— Raney  Ni-EtOH  or  SnCl2— cone.  HC1  to  2-p -amino- 
phenyloxazole,  m.p.  121 — 123°  [picrate,  m.p.  182-5 — 184°  (decomp.); 
Ac,  m.p.  191-5—192-5°,  Bz,  m.p.  163-5—164-5°,  p -NHAc-C>Hi-S02, 
m.p.  226-5 — 228°,  and  p -IVff2-C6f/4-S02  (II)  derivative,  m.p.  191-5— 
192-5°].  Deamination  yields  2-phenyloxazole,  whence  (I)  is  regen¬ 
erated  by  KN03-H2S04  at  room  temp,  and  later  70°.  M.p.  are  corr. 
(II)  is  less  effective  than  sulphathiazole  in  staphylococcal,  or  than 
sulphanilamide  in  streptococcal,  infections  in  mice.  R.  S.  C. 

Taste  differences  in  compounds  having  !N-C()S)-  linking.  C.  Y. 

Hopkins  (Canad.  J.  Res,,  1942,  20,  B,  268 — 273). — 
OH-CHMe-CHj-NHj  (25  g.)  and  CS2  (38  g.),  refluxed  with  EtOH- 
KOH,  yields  2-thion-b-methyloxazolidine,  m.p.  72 — 73°;  with  50  g. 
of  CS2,  the  corresponding  thiazolidine,  m.p.  93 — 94°,  is  obtained  in 
poor  yield  (cf.  Gabriel  and  Ohle,  A.,  1917,  i,  563).  COMe-CHMeCl 
with  KCNS  in  aq.  NaHCOs  at  room  temp,  affords  2-keto-4  :  5- 
dimethylthiazoline ,  m.p.  149 — 150°,  and  with  NH2-CS2NH4  in  EtOH 
at  room  temp.  2-thion-4  :  5-dimethylthiazoline,  m.p.  166 — 168°. 
Tcherniac’s  method  (J.C.S.,  1919,  115,  1071)  applied  to  COMe-CH2Cl 
gives  2-keto-4-methylthiazoline,  m.p.  193°.  5-Bromo-2-keto-4- 
methylthiazoline,  m.p.  150°,  was  prepared  by  the  method  of  Ochiai 
and  Nagasawa  (A.,  1939,  II,  455).  OH-CMe2-CH2-NH2  with  CS2, 
refluxed  in  KOH— EtOH,  yields  2-thion-4  :  4 -dimethyloxazolidine,  m.p 
123 — 125°.  All  m.p.  corr.  For  taste  differencs  in  above  and  other 
compounds,  see  A.,  1943,  III,  236.  F.  O.  H. 

Reactions  of  retene-  and  phenanthra-quinoneimine  with  aldehydes 
New  example  of  an  aldol-type  condensation.  C.  W.  C.  Stein  and  A.  r’ 
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II.— VI.  HETEROCYCLIC. 


Day  (/.  Amer.  Chem.  Soc.,  1942,  64,  2567— 2569).— Retenequinone- 
imine  (I)  with  Pr“CHO  in  presence  of  NH2Bu“  or  NEt3  in  boiling  abs. 
EtOH  gives  84 — 92%  of  2-n-propvlreteneoxazole,  m.p.  100-5 — 101-3°. 
Similarly,  (I)  and  PhCHO  in  EtOH  +  NH2Bu“  (68%),  NEt3  (84%), 
or  piperidine  (92%)  gives  2 -phenylreteneoxazole  (II),  m.p.  174-5 — 
176°  (occasionally  178 — 180°),  but  use  of  NHzPh  gives  only  9-7% 
and  of  C5H5N  or  NaOEt  gives  none;  use  of  KOH-EtOH  gives 
~25%  of  (il),  much  side-reaction  occurring.  o-OH-C,H,-CHO- 
(I)-NH2Bu“  in  EtOH  give  2-o -hydroxyphenylreteneoxazole  (51%),  m.p. 
245-5 — 247°.  Phenanthraquinoneimine  with  PhCHO  and  piperidine 
(97%),  NEt3  (77%),  or  NH2Ph  (17-5%)  in  EtOH  gives  2 -phenyl- 
phenanthroxazole.  m.p.  205 — 206°,  or  with  Pr“CHO-NEt3-EtOH 
gives  2-n -propylphenanthroxazole  (50%),  m.p.  84 — 86°,  neither  con¬ 
densation  occurring  in  absence  of  base.  The  primary  reaction  is 
an  aldol-type  condensation  thus  (B  =  base)  :  -C(9)O-C(l0)(lNH)- 
B^BH+  +  [-CO-CIN]-  ^  (+  RCHO)  [-CO-CIN-CHR-O-]-  ^ 

(+  RCHO)  -CO-CIN-CHR-OH  ^  -C(OH):C-N:CR-OH  ->  (II)  etc. 
M.p.  are  corr.  R.  S.  C. 

Reactions  of  retene-  and  phenanthra-quinoneimine  with  Schiff 
bases.  New  example  of  an  aldol-type  condensation.  C.  W.  C. 

Stein  and  A.  R.  Day  (J .  Amer.  Chem.  Soc.,  1942,  64,  2569 — 2573). — 
Retenequinoneimine  (I)  with  benzylidene-n-butylamine  (II),  b.p. 
112 — 113°/4  mm.,  in  boiling,  dry  EtOH  gives  78%  [93-5%  if  2 
mols.  of  (II)  are  used]  of  2-phenylreteneoxazole  (III).  The  reaction 
occurs  also  in  PhMe  and  1  mol.  of  NH2Bua  is  evolved;  (II)  is  not 
hydrolysed  to  PhCHO ;  a  reaction  mechanism  is  discussed  similar 
to  that  for  the  reaction  with  RCHO-base  (preceding  abstract)  with 
NR  replacing  the  second  O,  but  it  is  uncertain  whether  loss  of  NH2R 
occurs  at  or  after  ring-closure.  The  basicity  of  the  Schiff’s  base 
or  presence  of  a  stronger  base  affects  the  yield  :  e.g.,  CHPhlNPh  and 
(I)  give  21%,  but  in  presence  of  piperidine  (IV)  (1  equiv.)  give  90% 
of  (III) ;  withCHPr“:NBu“,  (I)  gives  7%  of  2-rc-propylreteneoxazole, 
but  if  (IV)  is  also  added  gives  23%;  CHPralNPh  with  or  without 
(IVl  gives  no  oxazole.  CHPr“lNBu“  is  dimeric  (Rast),  CHPhlNPh 
and  CHPhiNBu'1  are  mainly  monomeric,  but  CHPr“lNBu“  is  tri- 
meric;  probably  only  the  monomeric  compound  reacts  Phen¬ 
anthraquinoneimine  with  (II)  (79%),  CHPhlNPh  alone  (21-7%)  or 
with  (IV)  (85%)  gives  2-phenylphenanthroxazole  and  with 
CHPr°:NBu“  alone  (0-8%)  or  with  (IV)  (30%)  gives  2-K-propyl- 
phenanthroxazole  but  does  not  react  with  CHPr“lNPh.  R.  S.  C. 

Riboflavin  monoborate,  m.p.  290  -292°,  and  tetrabenzoylnboflavin, 
m.p.  131— 136°.— See  A.,  1943,  III,  189. 

Phenylthiolthiazolines.  J.  B.  Niederl  and  W.  F.  Hart  (/.  Amer. 
Chem.  Soc.,  1942,  64,  2487-  2488). — Contrary  to  expectation  (A., 
1941,  II,  206),  CH2:CH-CH2-NCS  with  PhSH,  o-  and  m-C^Me-SH 
(I),  etc.  gives  2 -phenyl-,  m.p.  171°,  2-o -tolyl-,  m.p.  164°,  and  2-m- 
tolyl-  (II),  m.p.  139°,  -thiol-5-methylthiazoline,  which  are  stable  to 
acid  and  yield  the  corresponding  picrates,  m.p.  141°,  133°,  and  118°, 
respectively.  With  aq.  NaHCOs,  (II)  gives  (I)  and  5-methylthiazolid- 
2 -one,  keto  ,  m.p.  39°,  and  enol  ( hydrochloride ,  m.p.  204°)  form. 

R.  S.  C. 

Properties  of  the  nitrogen -carbon  nitrogen  system  in  /V1 -hetero¬ 
cyclic  sulphanilamides.  R.  G.  Shepherd,  A.  C.  BFatton,  and  K.  C. 
Blanchard  ( J .  Amer.  Chem.  Soc.,  1942,  64.  2532 — 2537). — Contrary 
to  statements  in  the  literature,  notably  Ewins  et  al.  (B.P.  512,145, 
517,272;  B.,  1940,  94,  326),  sulphapyridine  (I)  and  CH2N2-Et20 
give  50 — 80%  of  a  7:3  mixture  of  2-sulphanilyl-N-methylamino- 
pyridine,  2-X-S02-NMe-C5II1N  (II),  m.p.  86-5 — 87°, -and  2 -sulph- 
anilylimido-l-methyl-1  :  2 -dihydropyridine,  2-X-S02-N!C5H1XMe 
(III),  m.p.  232 — 233°.  W4-Acetylsulphapyridine  and  CH2N2-Et20 
give  more  slowly  a  6  :  4  mixture  of  2-Ni-acetylsulphanilyl-N-methyl- 
aminopyridine  I IV),  m.p.  119-5 — 120°,  and  2-N4-acetylsulphanityl- 
imido-l-methyl-l  :  2-dihydropyridine  (V),  m.p.  239 — 240°.  The  Na 
salt  of  (I)  with  Me2S04  or  CH2PhCl  gives,  as  main  products,  (III) 
and  2-sulphanilylimido-l-benzyl-l  :  2-dihydropyridine  (VI),  m.p.  235°, 
respectively.  The  appropriate  Na  salt  and  halogen  derivative  yield 
similarly  (V),  2-Ni-acetylsulphanilamido-I-carbethoxymethyl-,  m.p. 
212 — 213°,  and  -l-benzyl-l  :  2-dihydropyridine  (VII),  m.p.  213 — 
214°,  2-sulphanilylimido-l-carbethoxymethyl-,  m.p.  200-5 — 201°  [and 
thence,  by  KOH— MeOH,  the  1  -C02H-CH2  derivative  (VIII),  —  H20, 
m.p.  97  98°],  and  -l-carbamylmethyl-l  :  2-dihydropyridine  (IX),  m.p. 

230°  (decomp.)  [with  alkali  gives  (VIII)],  2 -sulphanilylimido-  (X), 
m.p.  250 — 251°,  arid  2-Nl-acetylsulphanilylimido-Z-methyl-2  :  Z-di- 
hydrothiazole  (XI),  m.p.  272  273°.  OH-[CH2]2-Cl  and  the  appro¬ 

priate  Na  salt  at  130°  give  2-Ni-acetylsulphanilylimido-l-fl-hydroxy- 
ethyl-l  :  2 -dihydropyridme,  m.p.  217 — 218°,  and  -Z- ft- hydroxy  ethyl - 
2  :  3 -dihydrothiazole ,  m.p.  231 — 232°  (decomp.),  hydrolysed  by 
NaOH-EtOH  to  2-sulphanilylimido-\-fi-hydroxyethyl-\  :  2-dihydro¬ 
pyridine  (XII),  m.p.  184 — 185°,  and  -Z-fi-hydroxyethyl-2  :  3 -dihydro¬ 
thiazole  (XIII),  m.p.  159 — 160°,  respectively.  Structures  are  proved 
by  (i)  alkaline  hydrolysis  of  (IV)  to  (II),  of  (V)  to  (III),  of  (VII)  to 
(VI),  and  of  (XI)  to  (X),  (ii)  hydrolysis  of  (II)-^(XIII)  by  12n-HC1 
at  100°  to  ^-NH2-C6H1-S03H  and  the  appropriate  base,  (iii)  synthesis 
of  (IV)  from  £-NHAc-CBH4-S02-NHMe  and  2-bromopyridine  and  of 
(V),  (VII),  and  (XI)  from  p  XHAc-C6H4*S02C1  and  the  appropriate 
N -substituted  1  :  2-dihydro-base,  (iv)  by  conversion  of  the 


C02Me-CH2  compound  by  CH2N2  into  an  alkali-labile  substance, 
and  (v)  spectroscopic  evidence.  In  abs.  EtOH  2-imino-l  :  2-di- 
hydropyridines  and  -2*.  3-dihydrothiazoles  show  absorption  max.  at 
3215  and  2600  a.,  respectively.  Absorption  spectra  show  that  (I), 
its  Ac  derivative  and  sulphathiazole  contain  large  amounts  of  the 
imino-form  in  EtOH.  2-Aminothiazole  and  CH2I-C02Et  at  130 — 
180°  give  2-imino-Z-acetoxyethyl- ,  m.p.  153-5 — 154-5°,  and  thence 
2-imino-3-hydroxyethyl-2  :  3-dihydrothiazole  ( picrate ,  m.p.  159-5 — 
161°).  The  ring-Me  and  -OH-[CH2]2  compounds  are  approx,  as 
active  biologically  as  the  parent  compounds  in  vivo  (less  in  vitro), 
but  the  2-XSOj-NMe-compounds  are  almost  inactive.  M.p.  are 
corr.  R-  S.  C. 

Sulphanilamides  of  thiazoles  etc. — See  B.,  1943,  III,  63. 

Chemotherapy  of  bacterial  infections.  VIII.  Synthesis  of  carb¬ 
oxylic  acid  derivatives  of  2-sulphanilamidothiazole.  K.  Ganapathi, 
C.  V.  Deliwala,  and  M.  V.  Shirsat  ( Proc .  Indian  Acad.  Sci.,  1942, 
A,  16,  126— 128).— Addition  of  CH2Cl-C02Et  and  HCOjEt  to  Na 
in  dry  Et»0  and,  after  neutralisation,  treatment  of  the  product 
with  CS(NH2)2,  yields  Et  2-aminothiazole-5-carboxylate,  m.p.  160 — 
161°.  2-Sulphanilamidothiazole  derivatives  are  obtained  by  con¬ 
densing  the  appropriate  aminothiazole  with  £-NHAc-C6H1-S02Cl 
in  presence  of  C5H5N,  hydrolysing  the  product  with  5N-HCl-EtOH 
(1:1)  which  may  remove  only  Ac,  and  removal  of  the  ester  group 
by  alkali.  Protracted  hydrolysis  may  cause  decarboxylation.  The 
following  are  described  :  Et  2-sulphanilamidothiazole-5-carboxylate, 
m.p.  227—228°  (Ac  derivative,  m.p.  228—229°) ;  2-sulphanilamido- 

4- methylthiazole-5-carboxylic  acid,  m.p.  195°;  Et  2-acetsulphanil- 
amido-4-methylthiazole-5-carboxylate,  m.p.  154°  and  248°  after 
resolidification;  2-sulphanilamidothiazole-4-acetic  acid,  m.p.  182° 
(Et  ester,  m.p.  170 — 171°);  Et  2-sulphanilamidoA-methylthiazole- 

5 - acetate,  m.p.  183 — 184°  (Ac  derivative,  m.p.  203 — 204°) ;  a-2- 
sulphanilamido-i-thiazolyl-hexoic  acid,  m.p.  157 — 158°,  and  "  -tert.-  ” 
butyric  acid,  m.p.  174°  (Et  ester,  m.p.  169 — 170°) ;  2-sulphanilamido- 
4-methyl-,  m.p.  236 — 237°,  and  -4  :  5-dimethyl- ,  m.p.  ?43 — 244°, 
-thiazole.  H.  W. 

Thiazoles.  XXVI.  Acyl  derivatives  of  2-aminothiazoles.  E.  J. 

Masters  and  M.  T.  Bogert  (J.  Amer.  Chem.  Soc.,  1942,  64,  2712 — 2713  ; 
see  below). — 2-Aminothiazole  (I)  with  CH2(C02Et)2  and  NaOEt- 
EtOH  gives  approx,  equal  amounts  of  Et  N-2-thiazolylmalonamate 
(II),  m.p.  149 — 149-5°,  and  malondi-2-thiazolylamide,  darkens  at 
~258°,  decomp.  271°  [also  obtained  from  (II)  at  >  the  m.p.  or  in 
boiling  NaOEt-EtOH],  C02K-CH2-C02Et  gives  similarly  N-2- 
thiazolylmalonamic  acid  (54%),  which  at  the  m.p.,  185-8 — 186-6°, 
gives  C02  and  2-acetamidothiazolc,  m.p.  206-5 — 207°  (lit,,.  203°), 
also  obtained  from  (I)  by  AcaO.  CHEt(C02Et)2  gives  only  (46%) 
Et  N-2-thiazolylethylmalonamate  [ a-carbethoxy -vt-butyr -2-lhiazolyl - 
amide],  m.p.  117-8 — 118-8°.  Cyclisation  does  not  occur  (cf.  loc.  cit.) 
as  (I)  cannot  react  as  a  2-NH1  Compound.  M.p.  are  corr. 

R.  S.  C. 

Reactions  and  derivatives  of  2-aminobenzthiazole.  T.  Wagner- 
Jauregg  and  E.  Helmert  (Ber.,  1942,  75,  [-B],  935 — 949).— o- 
NOj'CjHj-NHj  is  converted  by  diazotisation  and  treatment  with 
with  CoC12-KCNS  at  0 — 10°  into  o -nitrothiocyanobenzene ,  m.p.  136° 
(corr.),  transformed  by  aq.  FeS04— NH3  at  100°  into  2 -aminobenz- 
thiazole  (I),  m.p.  130 — 131°  [ hydrochloride ,  m.p.  238 — 240°;  Et  H 
sulphate,  m.p.  130 — 132°,  obtained  from  (I)  and  Et2S04-H20  at 
room  temp,  and  reconverted  into  (I)  by  dil.  alkali  hydroxide ;  Ac 
derivative  (II),  m.p.  189 — 192°].  2  -Hydnocarpamidobenzthiazole, 

m.p.  87 — 89°,  obtained  by  use  of  the  acid  chloride  in  C„H6-C6H5N, 
is  physiologically  inactive.  EtI  and  (I)  give  2-amino-3-ethylbenz- 
thiazoline,  m.p.  83 — 87°.  (II),  EtI,  ^nd  NaOEt  in  abs,  EtOH  at 

100°  followed  by  alkaline  hydrolysis  yield  2 -ethyliminobenzthiazoline , 
b.p.  142°/0-14  mm.,  m.p.  88 — 89°.  2-Ethylimino-Z-ethylbenzthiazol- 
ine  has  b.p.  125°/0-15  mm.  (I)  and  NEt2-[CH2]2-Cl,HCl  under  N2 
at  130 — 140°  afford  2-imino-Z-^-diethylaminoethylbenzthiazoline,  b.p. 
165  — 175°/0-2  mm.  [ dihydrochloride ,  m.p.  263 — 265°  (decomp.)]. 
Similarly,  2-amino-6-ethoxybenzthiazole  (II)  gives  2-imino-6-ethoxy- 
Z-fi-diethylaminoethylbenzthiazoline,  b.p.  190 — 205°/0-4  mm.  [di¬ 
hydrochloride,  m.p.  241 — 242°  (decomp.)].  When  heated  with 
NEt2-[CH2]2-OH,  quartz  sand,  and  P2Os  at  200°  (I)  yields  a  fraction, 
b.p.  160 — 180°/0-2  mm.,  and  a  compound,  C20H22N4S2,  possibly 

S<cf:NE^>N-[CH2]2-NEt-C<!>C«H‘,  m-p-  88— 89°  ( sulphate , 
m.p.  230 — 233°,  softens  at  205°  and  shrinks  together  at  210°  when 
slowly  heated ;  ethiodide,  m.p.  224°).  Freshly  distilled  MeCHO  and 
(I)  in  C6Hs  yield  2-imino-Z-a-hydroxyethylbenzthiazoline,  m.p.  120 — 
122°  when  rapidly  heated,  which  with  P206  and  (I)  in  C6H6  at  room 
temp,  gives  di-aa-2-imino-Z-benzthiazolinylethane,  m.p.  165 — 167°. 

(I)  when  heated  at  230°  under  N2,  preferably  in  presence  of  Pd-C 
or  with  quartz-P205-H20  at  200°,  affords  2-imino-Z-benzthiazolyl- 
2' -benzthiazoline ,  m.p.  257 — 258°  (Ag  and  Na,  m.p.  >360°,  salts). 

(II)  is  transformed  by  NH4C1  at  230 — 250°  into  2-imino-G-ethoxy- 
Z-6'-ethoxy-2-benzthiazolylbenzthiazoline,  m.p.  217 — 219°.  2-Acet- 
amidobenzthiazole  is  oxidised  by  H202  in  AcOH  at  100°  to  1  -keto- 
2-acetamidobenzthiazole,  m.p.  196°,  hydrolysed  by  HC1  (d  1-19)— 
aq.  Pr“OH  at  100°  to  l-keto-2-aminobenzthiazole  hydrochloride,  de¬ 
comp.  225°,  darkens  at  220°.  \-Keto-2-imino-Z-ethylbenzthiazoline, 
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m-P-  -’H— 213°.  is  obtained  similarly.  Diazotised  arsanilic  acid 
fr'Ar®  *,'r  compound,  C13H1103N(1SAs,  m.p.  176—178° 

(C5H6N  salt).  «  H.  W. 

Benzthiazoles. — See  B.,  1943,  II,  75. 

Thiazoles.  XXV.  Thiazolidinopyrimidines  of  barbituric  acid 
type.  E.  J.  Masters  and  M.  T.  Bogert  (/.  Amer.  Chem.  Soc  1942 
61  2709— 2712,  cf.  V,  1942,  II,  153).— Adding  (CH2)2NH  to  48% 
HBr  at  0 — 5  (not  the  reverse  addition)  gives  Br-[CH2]2-NH2  HBr 
(80%),  new  m.p.  172-3— 174-3°,  and  thence  (KCNO) 

Br-[CH2]2-NH-CS-NH2  (60%),  new  m.p.  173-6 — 174-2°,  and  (aq 
NaOH)  2-ammothiazoline  (86%),  m.p.  84—85°,  which,  reacting 
as  the  2-NH:  compound,  with  CH2(C02Et)2  in  boiling  NaOEt- 
EtOH  (not  alone  at  195°)  gives  4  :  Q-diketo  1  :  4  :  5  :  G-tetyahydyo- 
thiazolidino-3'  :  2'- 1:2-  pyyimidine  [”5:7-  dioxo  -  2  :  3  :  6  :  7  -  tetra- 
hydro-5-thiazolo[Z  :  2a]pyyimidine  ”1  [(I),  R  =  H]  (88%)  mp 

244-5— 245-5 '.  Use  of  CHR(C02Et)2  gives 
4  :  G-diketo-5-methyl -  (72%),  m.p.  272 — 276°, 
-ethyl-  (70%),  m.p.  224-4 — 224-7°,  -iso pvopyl- 
(76%),  m.p.  262-3—262-8°,  -phenyl-  (45%), 
m.p.  247-2 — 247-7°,  and  -benzyl-1  :  4  :  5  :  6- 
tetyahydyothiazolidino  -  3'  :  2'  -  1  :  2  -  pyyimidine 
[(I),  R  =  Aik  etc.]  (82%),  m.p.  241-9 — 242-3°. 
NaOEt-Alkl-EtOH  converts  the  substituted  (I)  into  4  :  6 -diketo- 
5  :  5-diethyl-  (29%),  m.p.  138-2—138-7°,  -5-ethyl-5-isopyopyl-  (33%), 
m.p.  92-6 — 93-1°,  -5-ethyl-5-n-butyl-  (31%),  m.p.  89-7 — 90-3°,  -5- 
phenyl  5-ethyl-  (36%),  m.p.  120-3—121-3°,  and  -5-benzyl-5-ethyl- 
1:4:5:  G-tetyahydyothiazolidino-3'  :  2'-l  :  2 -pyyimidine  (30%),  m.p. 
136 — 136-4°.  With  ?ro-C5H1I*0*NO  in  30%  EtOH  at  room  temp. 

-  50°,  [(I),  R  =  H]  gives  the  6-N-OH-compound  (61%),  m.p.  175 — 
178°,  converted  by  Na2S204-NH3— H20  into  the  6-iV//2-compound 
(54%).  +H20,  red  at  174°,  decomp.  194°.  KCNO  in  hot  HzO  then 
gives  the  6-caybamido-deiwa.tive  (80%),  m.p.  261 — 263°,  which  with 
H2C204  at  185°  gives  thiazolidino- 2'  :  3'-2  :  3-  or  -3'  :  2'-l  :  2-uyic 
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acid  (36%),  m.p.  >300°.  M.p.  are  corr 


R.  S.  C. 


Structure  of  biotin  :  dethiobiotin.  V.  du  Vigneaud  and  D.  B. 
Melville  (with  K.  Folkers,  D.  E.  Wolf,  R.  Mozingo,  J.  C.  Keresztesy, 
and  S.  A.  Harris)  (J.  Biol.  Chem.,  1943,  146,  475—485  ;  cf.  A.,  1942, 
II,  387). — Biotin  (I)  is  converted  into  its  Me  ester,  which  with  Raney 
qq  Ni  in  boiling  90%  EtOH  gives  dethio- 

/  v  ,  biotin  Me  estey  [Me  e  :  5-(4 -methyl- 

Nh  ''  glyoxazolid-2-one)hexoate]  (II),  m.p.  69 — 

CH_-CH  70°.  MB’  +2'6°  in  CHC1a.  converted  by 

CH*rCH  1  *CO  H  Hi  1  at  200°  in  a  sealed  tube  into  the  de - 

2  / 7  -  1  2  thiodiaminocayboxylic  acid  dihydyochloyide 

V  ( 1,-q-diaminononoic  acid  dihydyochloyide), 

°  m.p,  180—182°,  [a] +4-04°  in  MeOH. 

The  corresponding  sulphate  (III),  m.p.  242 — 243°,  [a]i?  +7-75°  in 
H20,  is  obtained  from  (II)  and  aq.  Ba(OH)2  at  140°,  followed  by 
H2S04.  (Ill)  and  HI04-aq.  NaOH  at  room  temp.  (12  hr.),  then  at 
40°  (3  hr.)  and  75°  (2-5  hr.),  give  a  product,  which  after  sublimation 
in  high  vac.  yields  pimelic  acid  and  a  trace  of  adipic  acid.  Et 
E-bromohexoate  and  CHAcNa-C02Et  give,  after  hydrolysis  of  the 
Et  ester,  b.p.  144 — 148°/0-9  mm.,  rj-ketononoic  acid,  m.p.  39 — 40°, 
b.p.  135°/0-9  mm. ;  its  Et  ester,  b.p.  91 — 96°/0-4  mm.,  with  EtO-NO- 
HC1— EtOH  at  50°,  followed  by  NH2OH,HCl-NaOAc,  affords  Et 
lij-dioximinononoate,  m.p.  107 — 108°,  hydrogenated  (Raney  Ni  at 
50 — 55°/140  atm.;  liquid  NH3-MeOH)  to  Et  rj-diaminononoate 
[sulphate,  m.p.  274°  (decomp.)].  Phenanthrenequinone  (IV)  in 
EtOH  converts  the  latter  into  Et  2-methyldibenzoquinoxaline-3- 
hexoate,  m.p.  78 — 79°;  the  free  acid,  m.p.  186 — 187°,  obtained  by 
alkaline  hydrolysis  of  the  ester,  is  also  obtained  when  (III)  is  con 
verted  into  the  free  acid  with  Ba(OH)2,  followed  by  reaction  with 
(IV).  A.  T.  P. 

Structure  of  biotin  :  formation  of  thiophenvaleric  acid  from  biotin. 

D.  B.  Melville,  A.  W.  Moyer,  K.  Hofmann,  and  V.  du  Vigneaud  (J. 
Biol.  Chem.,  1943,  146,  487 — 492). — The  structure  of  biotin  as  2'- 
keto-3  :  4-glyoxalido-2-tetrahydrothiophenvaleric  acid  is  confirmed. 
The  diaminocarboxylic  acid  sulphate  from  biotin  and  Me2S04- 
aq.  KOH,  followed  by  refluxing  the  acidified  (HC1)  mixture,  give 
8-2-thienylvaleric  acid,  m.p.  40—41°,  identical  with  that  obtained 
by  reducing  y-2-thienoylbutyric  acid  (I),  m.p.  92 — 94°,  with  Zn- 
HC1.  (I)  is  prepared  from  glutaric  anhydride  and  thiophen  (Friedel- 
Crafts)  and  is  oxidised  by  alkaline  KMn04  to  thiophen-2-carboxylic 
acid.  A-  T.  P. 

Cocarboxylase  and  related  esters.  J.  Weijlard  (/.  Amey.  Chem. 
Soc.,  1942,  64,  2279 — 2282). — Aneurin  hydrochloride  with  H4P207- 
Na4P207  at  150 — 155°  gives  the  oythophosphate  ester,  RH2P04, 
+  2H20,  m.p.  200—202°,  with  cone.  H2S04  at  150°  give  the  H 
sulphate  ester,  RHS04,  +HzO,  m.p.  258 — 259°  (decomp.),  and  with 
HPOa  or  H4P207-P205-Na4P207-NaP02  at  ~150°  gives  the  pyro¬ 
phosphate  (cocarboxylase)  (I),  (~10%),  +0-75 — 1H,0,  m.p.  238 — 
240°.  4-Methyl-5-hydroxyethylthiazole  with  H4P207  at  150 — 160° 
gives  the  oythophosphate  ester,  +H20,  m.p.  162°,  but  with  HPOz 
at  150 — 155°  gives  the  pyrophosphate  ester  (Ag  salt,  RAg3P207, 
+0-6HNO2,  +3H20),  which  with  4-amino-2-methyT5-bromo- 


methylpyrimidme  hydrobromide  (II)  in  liquid  paraffin  at  110°  gives 
(I)  (10%),  which  is  also  obtained  (10%)  from  4-methyl-5-)3-chloro- 
ethylthiazole,  (II),  and  Ag4P207  in  liquid  paraffin  at  110°. 

R.  S.  C. 

VII.— ALKALOIDS. 

Formation  of  nicotine  in  plants  grafted  on  tobacco. — See  A.,  1943, 
III,  292. 

Alstonia  alkaloids.  I.  Degradation  of  alstonine  to  /J-carboline 
bases  and  the  reduction  of  tetrahydroalstonine  with  sodium  and  butyl 
alcohol.  N.  J.  Leonard  and  R.  C.  Elderfield  (J.  Oyg.  Chem.,  1942, 
7,  556—572;  .cf.  Sharp,  A.,  1934,  538,  1117;  1938,  II,  463).— The 
composition,  C21H20O2N2,  is  confirmed  for  alstonine  (I)  from  A. 
constyicta,  F.  Muell,  by  analyses  of  the  sulphate  dihydyate,  m.p. 
195 — 196°,  decomp.  208°,  [ajff  +127°fl=2°  in  H20,  sulphate  tetya- 
hydyate,  m.p.  203 — 204°,  [a]f?  +120°±2°  in  H20,  H  sulphate,  m.p. 
243 — 244°  (decomp.),  [a]ff  -|-120°fl=2°  in  HsO,  platinichloyide ,  m.p. 
220 — 221"  (decomp.),  hydrochloride,  m.p.  278 — 279°  (decomp.),  [a]^,5 
-fl41°T;2°in  H20,  nitrate,  m.p.  252 — 254°  (decomp.),  hydriodide, 
m.p.  270°  (decomp.),  and  peychlovate,  m.p.  239 — 240°.  (I)  is  hydro¬ 

genated  (PtOs  but  not  Pd  in  abs.  MeOH)  to  tetrahydroalstonine  (II), 
m.p.  230—231°,  [a]f>®  -110°±2°  in  CHC18,  [a]f,7  -88°±2°  in  CSH5N, 
which  is  not  formed  by  attempted  reduction  of  salts  of  (I)  or  (I) 
in  AcOH  in  presence  of  Pt02.  (II)  gives  a  colour  similar  to  that  of 
yohimbine  in  the  Adamkiewicz  test.  Fusion  of  (I)  with  KOH  gives 
harman  .(HI),  prisms  or  needles,  m.p.  239 — 241°  [further  identified 
as  the  picrate,  m.p.  257 — 258°  (decomp.),  aurichloride,  m.p.  229-5 — 
230°  (decomp.),  and  CHPhl  derivative,  m.p.  204 — 205°],  but  no 
volatile  amine ;  a  pure  compound  has  not  been  isolated  from  the 
considerable  basic  fraction.  Similar  treatment  of  (II)  affords  (III), 
norharman,  base  A,  C17H16N2,  m.p.  171-5 — 172-5°  [picyate,  m.p. 
>267°  (decomp.)],  which  in  HCl-EtOH  shows  a  marked  blue  fluor¬ 
escence  and  is  probably  a  ^-substituted  carboline,  base  B,  con¬ 
sidered  tentatively  to  be  C16H15N2  or  C16H48N2  on  the  basis  of 
analysis  of  its  picyate,  m.p.  261°  (decomp.),  which  also  gives  a  strong 
blue  fluorescence,  and  base  C,  considered  tentatively  to  be  C17H18N. 
on  the  basis  of  analysis  of  the  picyate,  m.p.  203-5 — 205-5°  (decomp.). 
Indole-2-carboxylic  acid  is  isolated  from  the  acidic  products  of  the 
fusion  but  a  pure  individual  could  not  be  isolated  from  the  neutral 
fraction,  which  appears  to  contain  indole  derivatives.  Thermal 
decomp,  of  (I)  yields  a  series  of  bases  all  apparently  derived  from 
/J-carboline  although  none  has  been  definitely  identified.  These  are 
base  D,  C17H18N2,  readily  isolated  by  taking  advantage  of  the  very 
sparing  solubility  of  its  picyate,  m.p.  254 — 256°,  in  EtOH,  which 
appears  to  be  isomeric  with  base  C ;  base  E,  C18H20N2  or  C12H22N2 
( picyate ,  m.p.  193-5 — 195°),  not  identical  with  Sharp’s  alstyrine,  and 
base  F,  C13H12N2,  m.p.  79 — 81°  \J>icyate,  m.p.  261 — 262-5°  (decomp.) ; 
hydyochloyide,  m.p.  ~275°  (decomp.),  becomes  brown  at  227° ; 
methiodide,  m.p.  283 — 284°  (decomp.)].  The  ultra-violet  absorption 
spectrum  of  F  closely  resembles  that  of  2-ethyl-/3-carboline  (IV). 
y-Aminobutaldehyde  Et2  acetal,  NPhEt-NH2,  and  fused  ZnCl2  afford 
1  -ethyltyyptamine ,  b.p.  170 — 171°/2  mm.  (phthalimide ,  m.p.  149 — 
150°;  picyate,  m.p.  178-5 — 180-5°),  converted  by  dil.  H2S04  and 
40%  CH20  at  70°  and  subsequently  by  boiling  dil.  H2S04  into 
1 -ethyl-2  :  3  :  4  :  5-tetrahydro-^-carboline,  isolated  as  the  picyate, 
m.p.  224 — 225°,  and  p -NO^C^H^CO  derivative,  m.p.  146 — 148°  ; 
the  base  is  dehydrogenated  by  Pd-black  at  160 — 170°  to  (IV),  m.p. 
41 — 42°  ( picyate ,  m.p.  227 — 228° ;  methiodide,  m.p.  293 — 295°),  not 
identical  with  F.  Norharman  ethiodide,  m.p.  198 — 199°,  is  treated 
with  an  excess  of  NaOH  and  the  ppt.  is  dried  over  P2Os  at  room 
temp,  and  then  at  100°,  after  which  it  is  repeatedly  treated  with 
evaporating  PhMe,  thus  giving  3-ethyl-fl-isocayboline,  m.p.  176-5 — 
178-5°  [ ethiodide ,  m.p.  213-5 — 215°,  also  prepared  from  (IV)],  which 
is  not  identical  with  F.  2-Ethyl-j9-carboline,  m.p.  193 — 195°,  is 
obtained  by  treating  tryptophan  with  EtCHO  in  dil.  H2S04  and 
oxidising  the  product  with  K2Cr207.  The  product  obtained  by  the 
distillation  of  (I)  with  Zn  dust  appears  identical  with  F.  (II)  is 
reduced  by  Na  in  boiling  BuOH  to  hexahydyoalstanol,  m.p.  282 — 
284°  (decomp.),  [a]27  -78°±3°  in  C6H6N  [ picyate ,  m.p.  237—238° 
(decomp.) ;  acetate,  m.p.  95 — 96°,  and  its  picyate,  m.p.  223 — 224-5° 
(decomp.)].  C02Me  of  (II)  is  reduced 
'iT~  ['  )  rr>  Me  to  CHj-OH  and  2  H  are  added  but 

i  2  the  exact  relationship  of  initial  and 

NH  if  C  |c  h  o  final  substances  is  not  clear.  The 
)  q  I  o  io  ultra-violet  absorption  suggests  that 

the  compound  is  an  a/i-disubstituted 
indole.  The  formula  for  (I)  may  be  partly  resolved  as  in  (A).  (I) 

is  inactive  in  doses  of  35  mg.  per  day  in  birds  infected  with  avian 
malaria.  M.p.  are  corr.  H.  W. 

Alstonia  alkaloids.  II.  New  alkaloid,  alstoniline,  from  A.  con- 
stricta.  W.,  L.  Hawkins  and  R.  C.  Elderfield  ( J.,Oyg .  Chem.,  1942, 
7.  573 — 580). — The  isolation  is  described  of  alstoniline  (I),  decomp. 
372°,  a  minor  alkaloid  of  A.  constyicta  in  which  it  occurs  to  the 
extent  of  0-02 — 0-05%  of  the  bark.  It  exists  also  as  the  cryst. 
monohydyate  (II),  C22H1803N2,H20,  decomp.  356°.  Derivatives  of 
(I)  fall  into  two  groups  depending  on  whether  or  not  this  HzO  is 
present.  (II)  is  obtained  by  neutralising  the  hydyochloyide  (III) 
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which  contains  1  H2G  and  decomposes  over  a  wide  range  when 
heated  without  melting,  whereas  (I)  is  derived  by  neutralising  the 
anhvd.  sulphate  (IV),  m.p.  260 — 264°  (decomp.).  All  derivatives 
ol  (II)  (e.g  .  the  picrate,  decomp.  294°)  retain  1  HaO  whereas  com¬ 
pounds  derived  from  (I)  may  or  may  not  be  anhyd.  (e.j.,  anhyd. 
picrate,  explosive  decomp.  >350°;  anhyd.  methiodide,  decomp, 
without  melting  over  a  wide  temp,  range).  (I)  is  transformed  into 
(II)  by  crystallisation  from  95%  EtOH.  The  similarity  between 
the  ultra-violet  absorption  curves  of  (I)  and  (II)  indicates  that 
hydration  does  not  involve  a  basic  change  in  the  arrangement  of 
the  double  linking  of  the  two  substances.  Aeration  of  a  solution 
of  (II)  in  EtOH  for  several  hr.  gives  a  cryst.  product, 
C22H1801N2,H20,  m.p.  212 — 213°,  provisionally  named  alstoniline 
oxide  (V).  Reduction  (Pt02)  of  (II)  leads  to  the  absorption  of 
2  H2,  the  colour  of  the  solution  changing  from  dark  orange-red  to 
a  strongly  fluorescent  yellow.  On  exposure  to  air  in  the  working 
up  of  the  product,  the  absorbed  2  H2  is  removed  and  1  O  is  absorbed 
with  production  of  (V).  Attempts  to  isolate  the  reduced  base  by 
crystallisation  under  N2  were  fruitless.  Similar  reduction  of  (III) 
gives  a  H4-saIt,  m.p.  231 — 232°  (decomp.),  and  of  (IV)  gives  a  Hs- 
compound  (VI),  m.p.  233 — 234°  (decomp.).  These  salts  are  stable 
to  air.  In  one  instance  an  attempt  to  form  a  methiodide  of  (II) 
by  heating  (II)  with  a  large  excess  of  Mel  in  C6He  at  70°  for  several 
hr.  led  to  a  second  form  of  (II).  m.p.  189 — 190°.  This  is  unstable, 
being  oxidised  when  solid  or  in  solution,  by  air  to  (V).  All  deriv¬ 
atives  of  (I)  are  optically  inactive.  (II)  gives  a  negative  result  with 
Ehrlich's  reagent.  The  colour  changes  of  (VI)  in  the  Adamkiewicz 
reaction  as  modified  by  Harvey  et  al.  are  simdar  to  those  observed 
with  tetrahydroalstonine  and  indicate  the  probable  presence  of  a 
tetrahydro-/3-carboline  ring  system.  (II)  gives  an  entirely  different 
colour  series  with  this  reagent.  The  presence  of  2  OMe  in  (V)  is 
indicated  by  analysis.  A.  constricta  and  several  of  its  alkaloid 
fractions  have  been  found  to  be  inactive  in  avian  malaria.  M.p. 
are  corr.  H.  W. 

Structure  of  monocrotaline.  VII.  Structure  of  retronecine  and 
related  bases.  R.  Adams,  M.  Carmack,  and  J.  E.  Mahan.  VIII. 
Proof  of  primary  and  sec.  hydroxyl  groups  in  retronecine.  R.  Adams 
and  K.  E.  Hamlin,  jun.  (J.  Amer.  Chem.  Soc.,  1942,  64,  2593 — 2597, 
2597 — 2599;  cf.  A.,  1941,  II,  154). — VII.  Relative  basic  strengths 
of  retronecine  (I)  and  its  derivatives  and  chemical  reactions  indicate 
the  annexed  structure.  Retronecanol  (II)  and  CNBr  in  Et20  give 
an  oily  additive  compound,  which,  when  kept  at  2°  or  better  (28%) 


OH-HQ - CH — C-CHo-OH 

H2C  N  CH  '  H2Q - QH  QH, 

«•)  \/  \/  h2c  CH  ch;  (in.) 

ch2  ch2  \/  \/ 

CN-N  CHMe 

boiled  in  CcHsN,  give  the  1 '-CAT-derivative  (III),  m.p.  94-5 — 95° 
(corr.),  hydrolysed  by  hot  15%  H2S04  to  4-methyl-2  ;  3  :  5  :  6-tetra- 
hydropyrrolidino-3'  :  2'-2  :  3-pyran,  an  oil  [picrate,  m.p.  121-5 — 
122-5°  (corr.)],  which  with  CNBr  regenerates  (III)  and  with  Mel- 
COMe2  gives  4  :  1' -dimethyl-2  :  3  :  5  :  6-tetrahydropyrrolidino-3'  :  2'- 
2  :  3 pyran  hydrobromide,  m.p.  195 — 196°  (corr.).  The  following 
pRH  are  recorded  (cf.  A.,  1943,  II,  102)  ;  (I)  8-94,  platynecine  (IV) 
10-22,  deoxyretronecine  (V)  9-55,  retronecanol  (VI)  10-91,  anhydro- 
platynecine  (VII)  9-42,  heliotridane  (VIII)  11-48,  heliotridene  (IX) 
10  60,  and  iso  retronecanol  (X)  (see  below)  10-88.  In  accordance  with 
(I)  etc.,  Kuhn— Roth  determinations  show  noCMe  in  (I),  (IV),  (VII), 
or  (X)  and  0-40—0-69  CMe  in  (V),  (VI),  (VIII),  and  (IX). 

VIII.  The  presence  of  primary  and  sec.  OH  in  (I)  is  proved. 
Platynecine  benzoate,  new  m.p.  118 — 119°,  [a]!?  —88-6°,  gives  the 
Cl-compound,  m.p.  72—73°,  [a]g>  -14-5°  (cf.  A.,  1936,  1277),  which 
with  It,  Raney  Ni  in  EtOH  at  2 — 3  atm.  gives  iso  retronecanol 
benzoate'  (86%),  m.p.  56—57°,  b.p.  161-5— 162-5°/l-2  mm.,  [a]^ 
-60-8°  ( hydrochloride ,  m.p.  181 — 182°,  [a]j>  —48-6°),  and  thence 
(aq.  NaOH)  (X)  [=  1  -hydroxymethyl- 
H2tp  CH  CH-CH2-OH  pyrrolizidine]  (74%),  m.p.  39 — 40°, 

H2C  N  CH2  b.p.  115— 116°/1— 2  mm.,  [a]% 

\/  \/  —78-2°  [ methiodide ,  m.p.  281 — 282° 

CH2  CH2  (X.)  (decomp.) ;  picrate,  m.p.  194 — 195° 

(decomp.)].  With  CrOa-AcOH, 
added  gradually,  this  gives  1  -carboxypyrrolizidine,  m.p.  228 — 229° 
(decomp,),  [a]^  —65-8°  [picrate,  m.p.  220 — 221°  (decomp.)],  which 
with  CH2N2  gives  the  Me  betaine  [ chloroaurate ,  m.p.  224 — 225° 
(decomp.) ;  picrate,  m.p.  194 — 195°  (decomp.)].  Al(OBu r)3-cyclo- 
hexanone-PhMe  at  the  b.p.  oxidises  (II)  to  retronecanone  (30%), 
unstable,  b.p.  95 — 96°/15  mm.,  [a]j)0  —96-7°  [picrate,  m.p.  195° 
(decomp.) ;  semicarbazone,  m.p.  209 — 210°  (decomp.) ;  oxime,  m.p. 
167 — 168°,  [a]f?  —76-0°].  M.p.  are  corr.  [a]  are  in  EtOH. 

R.  S.  C. 

Argentine  plants.  V.  Identification  and  characterisation  of 
alkaloids  in  Fagara  coco  (Gill),  Engl.  V.  Deulofeu,  R.  Labriola,  and 
F.  De  Langhe  (J.  Amer.  Chem.  Soc.,  1942,  64,  2326 — 2328;  cf.  A., 
1942,  II,  275) — Leaves  and  twigs  (10  kg.)  of  this  plant  yield 
skimmianine  (previously  called  j}-fagarine)  (13  g.),  a-  (I), 

(OMe) 2C 15H uOj!NMe  (7  g.),  dimorphic,  m.p.  163°  and  169°,  [a]  0,’ 


H,g - CH— CH-CH2-OH 

H2C  N  ch2 

Y\/ 

ch2  Ch2  (x.) 


and  y-fagarine  (II),  C^H^N  (6  g.),  m.p.  142°  ( picrate ,  m.p. 
177°;  picrolonate,  m.p.  174 — 175°).  The  structure  of  (II)  is  as 
shown,  for  with  Mel  at  100 — 105°  it  gives  iso -y-fagarine  (III),  m.p. 


179°,  and  with  KMn04  in  hot  COMe2  gives'  y-j agar aldehyde  [2- 
hydroxy- 4  :  x.-dimethoxyq,uinoline-3-aldehyde ],  m.p.  185°  ( phenyl - 

hydrazone ,  m.p.  207°) ,  and  thence  (KMn04-C0Me2)  y-f agaric  acid, 
m.p.  215°  [also  obtained  similarly  from  (II)],  which  in  boiling  dil. 
HC1  yields  2  :  4 -dihydroxy-'x.-methoxyquinoline,  m.p.  250°  [NO-deriv- 
ative,  m.p.  216 — 217°  (decomp.)].  (I)  differs  in  behaviour  and 
structure.  R-  S.  C. 

VIII.— ORGANO-METALLIC  COMPOUNDS. 

Composition  of  magnesium  alkyl  chloride  solutions  in  ethyl  ether. 

C.  R.  Noller  and  A.  J.  Castro  (J.  Amer.  Chem.  Soc.,  1942,  64,  2509- — 
2510). — Previous  views  (A.,  1940,  II,  300)  are  incorrect,  since  dis¬ 
tribution  of  the  Cl  in  MgBu“Cl-Et20  depends  on  access  of  traces  of 
h2o.  R-  S.  C. 

Condensations  by  sodium.  XXI.  Sodium  n-octyl  and  n-decyl. 

A.  A.  Morton,  J.  B.  Davidson,  and  R.  J.  Best.  XXII.  General 
theory  of  the  Wurtz  reaction.  The  initial  step.  A.  A.  Morton,  J.  B. 
Davidson,  and  H.  A.  Newey.  XXIII.  General  theory  of  the  Wurtz 
reaction.  II.  Second  phase.  A.  A.  Morton,  J.  B.  Davidson,  and 

B.  L.  Hakan.  XXIV.  Pyrolysis  of  sodium  amyl.  A.  A.  Morton 
and  H.  A.  Newey.  XXV.  Reactions  of  sodium  amyl  with  naphthal¬ 
ene,  acenaphthene,  and  decahydronaphthalene.  A.  A.  Morton,  J.  B. 
Davidson,  T.  R.  P.  Gibb,  jun.,  E.  L.  Little,  E.  F.  Clarke,  and  A.  G. 
Green  (J.  Amer.  Chem .  Soc.,  1942,  64,  2239 — 2240,  2240 — 2242, 
2242—2247,  2247—2250,  2250—2253;  cf.  A.,  1941,  II,  123).— 
XXL  NaCaH17-K  and  NaC10H21-m  resemble  NaC6Hlr  Bubbling 
C02  into  »-C8II17Cl  (I)  and  Na  in  light  petroleum  at  -10°  gives 
«-C8H17-C02H  (49%),  «-C,H]5-CH(C02H)2  (15%),  and  «-ClsH81 
(7%) ;  yields  are  23,  26,  and  6%,  respectively,  if  C02  is  passed  over 
the  surface;  the  supernatant  solution  alone  gives  no  acid.  With 
PhMe  and  Na  at  72°,  (I)  gives  51%  of  «-C9H19Ph,  but  with  C6H„ 
gives  only  C8H18  (68%),  BzOH  (33%),  and  traces  of  CPh8-OH  and 
(?)  «-C8H17Ph,  and  with  PhOMe  gives  a  little  PhOH  and  acid. 
«-C10H21Cl  with  Na  and  C02  or  PhMe  gives  similarly  «- 
C10H21-CO2H  (28-4%)  +  «-C9H19-CH(C02H)2  (2-3%)  or  rc-undecyl- 
benzene  (74%),  b.p.  296°;tl0  (p-sulphonamide,  m.p.  95-7 — 96-2°), 
respectively. 

XXII.  It  is  not  necessary  to  assume  existence  of  free  radicals 
for  formation  of  NaAlk  compounds.  The  yield  of  NaC  ..I  l12-w  from 
Na  (1  atom)  and  m-CsHjjCI  (1  mol.)  in  w-CaHia  is  raised  to  72% 
by  very  rapid  stirring.  Primary  AlkCl  and  Na  produce  insol.,  jelly- 
like  coatings,  readily  penetrated  by  AlkCl  and  removed  or  burst  by 
newly  formed  NaAlk;  sec. -AlkCl  give  solid,  impenetrable  coatings 
which  prevent  further  reaction.  AlkCl  give  good  yields  of  NaAlk 
as  the  halide  can  penetrate  the  coating  of  NaAlk  without  reacting 
with  it ;  such  reaction  deposits  NaCl  which  stops  further  formation 
of  NaAlk.  Thus,  high  yields  of  NaAlk  depend  on  presence  of  an 
excess  of  finely  divided  Na,  absence  of  a  protective  coating  on  it, 
and  an  unreactive  C— halogen  linking.  The  assumption  that  the 
Na  acts  as  a  trap  for  alkyl  radicals  is  negatived  by  the  relatively 
large  size  of  the  Na  particles  and  by  the  fact  that  the  yield  of 
NaCjHjj-w  is  the  same  whether  CjH^CI  is  added  to  Na  or  vice 
versa.  Interaction  of  activated  Na  with  Bu“Cl  in  light  petroleum 
at  18 — 20°  and  pouring  the  mixture  on  to  C02  gives  42-2%  of 
Bu“C02H  and  3-3%  of  CHPr«(C02H)2. 

XXIII.  Free  radicals  have  no  part  in  the  second  phase  (NaAlk  + 
AlkHal  ->  Alk2)  of  the  Wurtz  reaction.  When  the  alkyl  chains  of 
NaCH2R  and  R'-[CH2i2-Hal  are  sterically  adjacent  during  inter¬ 
action,  prototropic  change  leads  to  RMe  and  CHRXH2 ;  this  dis¬ 
tribution  of  paraffin  and  olefine  predominates  in  the  products  from 
NaCaH,,-EtHal  and  -PrHal,  NaCEH11-AlkHal  (12  examples), 
NaC6H13-C6HjjCl  and  -CaH17Cl.  The  relative  amounts  are,  how¬ 
ever,  somewhat  obscured  by  the  change,  NaAlk  I  Alk'Hal  — >- 
NaAlk'  +  AlkHal,  which  occurs  most  readily  with  iodides  and  least 
readily  with  chlorides.  When  this  change  occurs  readily,  the  yield 
of  symmetrical  Alk2  should  be  high;  this  is  so  for  interaction  of 
NaC5Hjj  with  AlkHal.  Free  radicals,  if  formed,  should  give  the 
same  relative  amounts  of  products  independently  of  their  source ; 
this  is  not  the  case  for  NaCaH17  with  MeCl,  MeBr,  or  Mel.  Reputed 
analogies  requiring  free  radical  mechanisms  are  false  analogies. 

XXIV.  Heating  NaC6Hjj  at  110 — 120°  before  interaction  with 
C02  reduces  the  amount  of  k-C5Hu-C02H  formed,  a  large  fall  in 
yield  occurring  at  80 — 90°;  heating  at  80 — 120°  leads  to  some  tarry 
acids;  H20-sol.  acids  are  also  formed  (max.  at  90 — 100°),  contain¬ 
ing  >1  COaH  per  C5-unit,  the  COaH  being  attached  to  a  remote  C. 

XXV.  C10Ha  with  NaCjHjj-w  or  NaC8H17-w  and  then  COa  in 
light  petroleum  at  72°  (N2)  gives  a-  +  j3-C10H7-CO2H  (14,  17), 
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3:  +  1  :  8-  +  2  :  6-c10h6(c°2h)2  (10,  J5),  and  C10H6(CO2H)3 
(A  5%.  respectively).  Acenaphthene  and  NaCjHn-CO,  give  the 
1  :  5-dicarboxylic  acid  (—50%),  m.p.  292 — 294°  (Eta  ester),  converted 
by  CaO-Cu-bronze  at  280°  into  the  5-C02H-compound  and  by 
KMnO,  at  50—60°  into  1:4:  8-C10H6(CO2H)3.  Decahydro- 
naphthalene  and  NaC6H21-C02  very  readily  give  the  ( ?  1  :  4  :  5  :  8-) 
(C02H)4-compound,  m.p.  61 — 62°  {dianhydride,  mlp.  — 300°) ;  im¬ 
pure  (?)  amyl  derivatives  -were  obtained  by  alkylation.  R.  S.  C. 


IX. — PROTEINS. 

Electrophoretic  study  of  the  proteins  in  rubber  latex  serum.  C.  P. 

Roe  and  R.  H.  Ewart  (/.  Amer.  Chem.  Soc.,  1942,  64,  2628 — 2632). — 
Serum  from  unpreserved  rubber  latex  (from  Florida  or  Sumatra) 
contains  seven  electrophoretically  distinct  proteins,  for  five  of  which 
the  relation  between  electrophoretic  mobility  and  pH  is  determined. 
Preservation  by  NHj  rapidly  alters  the  proteins,  reducing  the  separ¬ 
able  components  to  two.  Dry  protein  is  obtained  from  rubber-free 
latex  serum  by  sublimation  in  vac.  without  much  alteration  in 
electrophoretic  properties.  Modifications  in  procedure  necessary 
for  study  of  rubber  latex  are  recorded.  R.  S.  C. 

Catalysed  hydrolysis  of  amide  and  peptide  bonds  in  proteins.  J. 

Steinhardt  and  C.  H.  Fugitt  (/.  Res.  Nat.  Bur.  Stand.,  1942,  29, 

315 — 327) The  rate  of  hydrolysis  of  amide  and  peptide  linkings 

in  wool  and  ovalbumin  by  strong  acids  of  high  mol.  wt.  is  >  t>y 
HCl,  and  the  relative  efficiencies  of  various  acids  as  hydrolysing 
agents  are  in  the  same  order  as  the  affinities  of  their  anions  for  the 
protein  (cf.  B.,  1941,  II,  338).  Among  compounds  ROS03H  where 
R  -  alkyl,  those  containing  14  C  atoms  show  max.  hydrolytic 
action.  Addition  of  «-C12H26'OS03Na  (I)  increases  the  hydrolytic 
breakdown  produced  by  HCl,  small  amounts  of  the  salt  favouring 
decomp,  of  amide  rather  £han  peptide  linkings.  The  effect  of 
temp,  on  the  rate  of  hydrolysis  is  decreased  by  addition  of  (I) 
to  HCl.  The  mechanism  of  the  catalysis  and  practical  applications 
are  discussed.  C.  S.  W. 


X.— MISCELLANEOUS  UNCLASSIFIABLE 
SUBSTANCES. 

New  crystalline  compounds  of  heparin.  D.  A.  Scott,  A.  F.  Charles, 
and  A.  M.  Fisher  (Trans.  Roy.  Soc.  Canada,  1942,  [iii],  36,  V,  49 — 
51). — Ba-heparin  in  HaO  with  excess  of  piperidine,  rso-C5H11<NH2, 
and  ra-C5H41-NH2  yields  cryst.  compounds  which  after  drying  over 
NaOH  retain  all  the  activity  of  the  heparin  (cat  blood),  and  contain 
respectively  8-3,  61,  and  6-8%  of  N.  They  undergo  no  apparent 
change  when  heated  at  110°  for  1  hr.  Na-  and  NH4-heparin  yield 
similar  compounds.  No  analyses  are  given.  A.  Li. 

Barbaloin.  L.  N.  Owen  and  J.  L.  Simonsen  (J.  Amer.  Chem.  Soc., 

1942,  64,  2516 — 2517). — Hydrolysis  of  barbaloin  (I)  by  borax  does 

not  give  MeOH  (Rosenthaler,  Pharm.  Acta  Helv.,  1934,  9,  9;  Cahn 
et  al.,  A.,  1932,  1252).  The  mol.  wt.  (521)  of  barbaloin  Me  ether,  > 
determined  by  A-ray  analysis,  establishes  the  formula, 
C21H1702(0Me)7.  (I)  is  thus  the  corresponding  (OH),-compound. 

R.  S.  C. 

Penillic  acid,  an  optically  active  acid  from  penicillin.  W.  M. 

Duffin  and  S.  Smith  ( Nature ,  1943,  151,  251). — In  aq.  solution  at  pH 
2,  penicillin  affords  penillic  acid,  decomp.  175°,  extracted  with  BuOH 
but  not  Et20,  and  recryst.  from  H20.  It  shows  a  pale  blue  fluor¬ 
escence  in  ultra-violet  light,  gives  a  deep  bluish-purple  colour  with 
ninhydrin,  possesses  some  of  the  properties  of  an  NH2-acid,  but  does 
not  react  to  FeCl3  like  penicillamine.  A.  A.  E. 

Penicillamine,  a  characteristic  degradation  product  of  penicillin. 

E.  P.  Abraham,  E.  Chain,  W.  Baker,  and  (Sir)  R.  Robinson  (Nature, 

1943,  151,  107). — Penicillamine,  C6H1101N,HC1  (but  conceivably 
C6H903N,HC1,H20),  is  obtained  by  hydrolysing  Ba  penicillin  at 
100°  for  1  hr.  with  0Tn-H2SO4  and  separating  by  means  of  HgCl2. 
It  is  optically  inactive.  Three  proton-binding  centres  at  pH  2-0, 
7-9,  and  10-5,  respectively,  may  be  an  acidic  OH,  the  basic  group, 
and  a  weakly  acidic  OH ;  N  is  present  as  NH2  and  the  substance 
gives  an  intense  bluish-purple  ninhydrin  reaction.  A  typical  a- 
NH2-acid  structure  is  improbable.  Unusual  behaviour  (detailed) 
suggests  relationship  to  an  NH2-sugar  and  ascorbic  acid.  A.  A.  E. 


XI.— ANALYSIS. 

Review  of  organic  microchemistry.  L.  T.  Hallett  (Ind.  Eng. 
Chem.  J4nal.],  1942,  14,  956 — 993). — The  applications  of  micro- 
metfeods  to  the  following  are  reviewed  and  discussed  in  detail  : 
syntSeSis  and  purification  of  org.  substances,  including  recrystallis¬ 
ation,  sublimation,  chromatographic  separation,  extractions;  physi¬ 


cal  methods,  including  weighing  and  determination  of  consts. ;  the 
use  of  the  microscope,  and  analysis  for  elements  and  sp.  groups. 
I  hroughout  stress  is  laid  on  special  micro-apparatus,  and  m.tiiy 
designs  are  given  in  detail.  An  entensive  bibliography  is  appended. 

J.  D.  R. 

1  identification  ol  very  small  amounts  of  liquids. — See  A.,  1943,  I, 

Preparation  of  “  N/10-bromine.”— See  A.,  1943,  I,  98. 

Semimicro-determination  of  chlorine,  bromine,  and  iodine  in 
organic  compounds.  E.  W.  Peel,  R.  H:  Clark,  and  E.  C.  Wagner 
(Ind.  Eng.  Chem.  [Anal.],  1943,  15,  149 — 151). — The  sample  is  fused 
in  the  Parr  bomb  with  Na202,  KN03,  and  sucrose,  lactose,  or  BzOH, 
and  Cl  determined  gravimetrically  as  AgCl.  If  Br  or  I  is  to  be 
determined  Br03'  or  IO,'  is  reduced  with  NSH4  and  determined 
as  AgBr  or  Agl.  Liquids  are  weighed  into  gelatin  capsules  for 
analysis.  J.  D.  R. 

Micro-determination  of  sulphur  and  halogens  by  melting  with 
potassium. — See  A.,  1943,  I,  98. 

Iodoform  reaction  by  methods  of  microscopy.  H.  F.  Schaeffer  (J. 
Chem.  Educ.,  1942,  19,  15 — 16). — The  technique  of  carrying  out  the 
reaction  on  hanging  drop  and  ordinary  slides  is  described. 

L.  S.  T. 

Analytical  data  for  the  systems  carbon  tetrachloride-acetic  acid- 
benzene  and  carbon  tetrachloride-tetrachloroethylene.  W.  R. 

McMillan  and  H.  J.  McDonald  (Ind.  Eng.  Chem.  [Anal.],  1943,  15, 
114 — 116). — The  ternary  system  C6H„-CC14-AcOH  is  analysed  by 
titration  of  the  AcOH  with  standard  NaOH;  during  the  titration 
the  CeH6-CCl4  phase  separates  and  is  centrifuged  and  analysed  by 
n  determination.  Alternatively  the  sample  may  be  analysed  by 
measurement  of  d  and  n.  The  binary  system  CC14-C2H2C14  is 
analysed  by  n  determinations.  J.  D.  R. 

P  Acraldehyde  determination  in  presence  of  formaldehyde  and 
acetaldehyde  by  the  polarographic  method.  R.  W.  Moshier  [Ind. 
Eng.  Chem.  [Anal.],  1943,  15,  107— 109).—  CH2:CH-CHO  is  deter¬ 
mined  polarographically  in  presence  of  CHaO  and  MeCHO  in  LiCl 
solution  buffered  to  pH  7-0 — 8'0  with  Li3P04.  During  the  deter¬ 
mination  the  temp,  must  be  held  const,  to  ±0-05°.  J.  D.  R. 

Quantitative  drop  analysis.  XVTI.  Gasometric  determination  of 
amino-nitrogen.  J.  Sandkuhle,  P.  L.  Kirk,  and  B.  Cunningham 
(J.  Biol.  Chem.,  1943,  146,  427—432;  cf.  A.,  1941,  II,  276).— A 
modification  of  the  Van  Slyke  gasometric  method  for  determination 
of  fig.  quantities  of  amino-N  is  described;  0-5  fig.  of  N  can  be 
estimated,  and  2  fig.  or  greater  amounts  with  accuracy.  The 
method  is  applicable  to  protein  hydrolysates.  A.  T.  P. 

Colorimetric  determination  of  serine.  M.  J.  Boyd  and  M.  A.  Logan 
(J.  Biol.  Chem.,  1942,  146,  279 — 287). — The  CH20  formed  by  distil¬ 
lation  of  1 — 5  mg.  of  serine  (or  of  an  acid  hydrolysate  of  protein 
adjusted  to  the  alkaline  side  of  Me-red)  with  I04'  is  condensed 
with  1:3:  6-(OH)2C10H4(SO3H)2  and  measured  colorimetrically 
with  an  error  of  1 — 2%.  Serine  is  slowly  destroyed  by  acid  hydro¬ 
lysis  and  the  determination  is  affected  by  the  presence  of  carbo¬ 
hydrates  unless  completely  converted  into  furfuraldehyde  derivatives 
by  hydrolysis.  The  following  vals.  for  serine-N  were  obtained  : 
horse  haemoglobin  4  42,  dog  haemoglobin  4-22,  collagen  3-22,  oval¬ 
bumin  6-27,  salmine  3-23,  casein  4-75%  of  the  total  N.  H.  G.  R. 

Possibility  of  differentiating  between  small  amounts  of  cerebro- 
glucosides  and  -galactosides.  J.  Bruckner  (Z.  physiol.  Chem.,  1942, 
275,  73 — 79). — 1  c.c.  of  0-01%  sugar  is  mixed  with  1  c.c.  of  orcinol 
reagent  (2%  in  20%  H2S04)  and  floated  on  3  c.c.  of  92%  H2S04. 
The  layers  are  mixed  and  the  colour  is  observed  immediately  and 
after  8,  15,  and  30  sec.,  stabilisation  being  sufficiently  achieved  by 
cooling  in  ice.  Glucose  and  galactose  (I)  can  thus  be  identified 
separately  and  their  relative  proportions  can  be  determined  in  their 
mixtures.  In  the  investigation  of  cerebro-galactosides  and  -glucos- 
ides  impure  preps,  and  organ  extracts  can  be  used  provided  that 
the  carbohydrates  are  carefully  removed.  The  lipoid  extract  of 
human  blood  corpuscles  shows  the  reactions  of  (I)  and  hence  con¬ 
tains  a  cerebrogalactoside.  H.  W. 

mt 

•  Cryoscopic  analysis  of  styrene,  indene,  and  dicyc/opentadiene. 

E.  H.  Smoker  and  P.  E.  Burchfield  (Ind.  Eng.  Chem.  [Anal.],  1943, 
15,  128 — 129). — Cryoscopy  offers  a  precise  analytical  method  for 
the  determination  of  small  quantities  of  impurities  in  styrene, 
indene,  and  dicycfopentadiene.  Depressions  of  f.p.  of  these  on 
addition  of  0 — 4%  of  p-x ylene  ate  recorded,  and  molal  dispersions 
are  given.  J.  D.  R. 

Determination  of  concentration  of  chlorophyll.  D.  I.  Saposhnikov 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1941,  32,  369 — 371). — Chloro¬ 
phyll  (I)  is  determined  from  the  width  of  the  band  I  in  the  absorp¬ 
tion  spectrum,  measured  by  a  drum  spectrometer,  and  the  thickness 
of  the  solution  layer.  The  widths  of  the  bands  are  to  each  other  as 
the  square  root  of  the  respective  amounts  of  (I).  A.  T.  P. 
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I.— ALIPHATIC. 


Double  linking  isomerisation  in  the  preparation  oi  straight-chained 
aliphatic  olefines  of  higher  mol.  wt.  F.  Asinger  ( Ber .,  1942,  75, 
[B],  1247 — 1259). — Al2Os  is  obtained  by  pptn.  of  A1C1  .with  aq. 
NHj,  washing  the  ppt.  until  Cl-free,  peptisation  with  HN03,  heating 
at  450°,  grinding  for  5  hr.  with  20%  HNOa,  and  drying  for  4  hr.  at 
450°.  For  dechlorinations  this  catalyst  is  heated  in  a  Jena  glass 
tube  at  250°  and  the  chloride,  mixed  with  N2,  is  passed  over  it. 
ct-Chloro-K-dodecane  gives  a  dodecene  mixture  with  ~5%  of  a  dark 
green  polymerisate.  The  mixture  is  ozonised  and  then  quan¬ 
titatively  oxidised  to  acids  by  Ag20  in  alkaline  suspension.  The 
acids  are  separated  by  very  slow  fractional  distillation.  The  hydro¬ 
carbon  mixture  contains  Aa-  3-9,  A3-  17-3,  Ay-  19-4,  A8-  20-3,  Ae- 
19-4,  and  A?-  19-6  mol.-%  -dodecene.  Dechlorination  of  cetyl 
chloride  in  like  manner  gives  25%  of  polymerides,  cyclic  compounds, 
olefines  with  the  group  •CH2-C(1CH2)-CH2-  or  ■CH2-CMe!CH-CH2>, 
and  a  mixture  of  hexadecenes :  Aa-  0-8,  A3-  4-8,  Ay-  12-6,  A5-  15-5, 
A'-  17-4,  A?-  16-4,  An-  16-9,  A0-  16-4  mol.-%.  i-Chloroheptadecane 
yields  25%  of  polymerisate  and  the  following  mol.-%  of  the  hepta- 
decenes:  A-  1-0,  A3-  1-25,  Ay-  4-2,  A8-  9-15,  A£-  10-8,  A?-  13-7, 
An.  15-7,  A0-  22-4,  A‘-  23-4.  Dehydration  of  fi-dodecanol  by  pure 
AljO,  at  380°  gives  96%  of  a  dodecene  mixture  containing  A"-  40-0, 
A3-  40-0,  Ay-  7-9,  A8-  2-0,  Ae-  0-75,  A?-  0-35  mol.-%.  With  A1203 
activated  by  HC1  the  dodecene  mixture  contains  A“-  10-7,  A3-  19-7, 
A3-  16-8,  A8-  17-6,  A£-  17-3,  A^-  19-3  mol.-%.  If  the  catalyst  is 
activated  by  Si02the  dodecene  mixture  contains  Aa-  10-7,  A3-  1 8-3, 
Ay-  24-5,  A8-  21-2,  Ae-  13-6,  A?-  11-8  mol.-%.  With  a  very  active, 
pure  A120„  dehydration  occurs  at  250°,  giving  a  dodecene  mixture 
with  Aa-  40-0,  A3-  29-0,  Ay-  11-7,  A8-  815,  Ae-  6-10,  and  A?-  5-10 
mol.-%.  n-Dodecanol  (3  mols.)  and  cone,  syrupy  H3P04  (3-5  mols.) 
are  slowly  heated  to  190°  and  then  at  210 — 220°/600  mm.,  when  the 
greater  part  of  the  olefine  mixture  distils.  It  contains  Aa-  8-0, 
A3-  25-2,  Ay-  25-2,  A8-  17-9,  As-  13-0,  and  A8-  10-6  mol.-%  -dodecene. 
Technical  samples  of  hexa-  and  octa-decene  are  shown  to  be  mix¬ 
tures  of  isomerides.  A  nearly  homogeneous  Aa-dodecene  is  obtained 
by  dehydrogenating  K-dodecanol  by  stearic  acid  at  250°  and  finally 
at  330 — 350° /600  mm.  The  absence  of  isomerisation  is  not  due 
to  low  temp,  but  to  the  absence  of  a  catalyst.  H.  W. 


Isomerising  action  of  anhydrous  magnesium  bromide  on  complex 
olefines  with  terminal  double  linking.  [Cetene  =  A“-hexadecene.j 

F.  Asinger  (Ber.,  1942,  75,  [B],  1260 — 1263). — A  mixture  of  Aa-  and 
A3-dodecene  (mol.  ratio,  97-64  :  2-36)  is  converted  by  boiling  for  6 
hr.  with  MgBr2  in  C,H5  into  a  mixture  of  Aa-  83-41,  A3-  10-0,  Ay- 
4-20,  A8-  2-24,  A6-  0-42  mol.-%  -dodecene.  The  author  does  not 
therefore  share  the  view  of  Suida  et  al.  (A.,  1943,  II,  78)  that  "  it 
is  very  unlikely  that  isomerisations  occur  during  the  Grignard 
synthesis  since  high  temp,  are  avoided  "  and  does  not  consider  the 
proof  of  the  homogeneity  of  cetene  to  be  valid.  H.  W. 


Role  of  neighbouring  groups  in  replacement  reactions.  I.  Reten¬ 
tion  of  configuration  in  the  reaction  of  dihalides  and  acetoxyhalides 
with  silver  acetate.  II.  Effects  of  small  amounts  of  water  on  the 
reaction  of  silver  acetate  in  acetic  acid  with  butene  and  cyclo- 
hexene  derivatives.  S.  Winstein  and  R.  E.  Buckles.  III.  Retention 
of  configuration  in  the  reaction  of  y-bromobutan-^-oIs  with  phos¬ 
phorus  tribromide.  IV.  Identity  of  various  preparations  of  1:2- 
dibromocyc/ohexane.  3.  Winstein.  V.  Effect  of  the  neighbouring 
acetoxy  group  on  the  course  of  the  replacement  of  the  p-toluene- 
sulpbonate  group  of  rranv-2-acetoxycyc/ohexyl  p-toluenesulphonate. 
S.  Winstein,  H.  V.  Hess,  and  R.  E.  Buckles  (/.  Amer.  Chem.  Soc., 
1942,  64,  2780—2786,  2787—2790,  2791—2792,  2792—2795,  2796— 
2801). — I.  Interaction  of  erythro-  or  fAreo-CHMeBr-CHMe-OAc, 
meso-  or  d/-(CHMeBr)2,  dl-trans-2-bromo- 1  -acetoxycyc/ohexane,  or 
dl-trans- 1  :  2-dibromocycfohexane  (I)  with  AgOAc  gives  (CHMe-OAc)2 
or  1  :  2-diacetoxycyc/ohexane  (II),  respectively,  with  almost  com¬ 
plete  (>87 — 98%)  retention  of  configuration.  Optically  active 
(CHMeBr)2  and  fra«s-2-bromo-l-acetoxycyclohexane  give  completely 
inactive  products.  The  reactions,  considered  to  be  of  S^l  type, 
probably  involve  a  double  inversion.  The  steric  results  are  ascribed 

to  production  of  intermediates,  >C^ - ^>C<  (A)  and  ( B ).  The 

scope  and  results  of  reactions  involving  such  intermediates  are 
discussed. 
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II.  Addition  of  HaO  (up  to  1 — 2  mols.)  in  the  above-mentioned 
reactions  leads  to  increasing  amounts  of  OH-[CHMe]2-OAc  and 
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1- hydroxy-2-acetoxycycfohexane  (III)  (up  to  64 — 72%)  and  inver¬ 
sion  (up  to  95 — 98%).  Under  the  conditions  of  these  reactions  the 
monoacetates  are  converted  to  a  considerable  extent  into  diacetates 
but  the  diacetates  are  hardly  affected.  The  bromohydrins  which 
might  be  intermediates  do  not  react  similarly  and  configuration  is 
mainly  retained.  Thus,  the  OH  is  introduced  only  after  the  first 
OAc.  The  formation  of  the  monoacetate  involves  ( B )  and  thence 
the  orthoacetate  (C),  which  then  loses  a  proton  and  undergoes 
ring-fission  without  inversion ;  the  single  inversion  thus  occurs  in 
formation  of  (B).  Similar  reactions  are  discussed. 

III.  erythro-  and  iAreo-CHMcBr-CHMe-OH  with  PBr3  give 
(CHMeBr)2  with  95%  and  • — '90%,  respectively,  of  retention  of 
configuration.  Reaction  thus  proceeds  by  way  of  (A). 

IV.  (I)  obtained  from  cyc/ohexene  (IV)  is  also  obtained  from 
(i)  eyc/ohexene  oxide  (V),  2-bromocyc/ohexanol  [prep,  from  (IV)  or 

2- bromocyc/ohexanone],  2-bromocyc/ohexyl  ^-toluenesulphonate,  or 
cis-(II)  by  fuming  HBr,  (ii)  from  2-bromocyc/ohexanol  [prep,  from 
(V)]  by  PBr3,  or  (iii)  cis-  or  trans-( II)  by  HBr-AcOH.  (I)  is  con¬ 
sidered  to  be  the  frans-compound.  Formation  of  (B)  favours  form¬ 
ation  of  frans-dihalide  in  nucleophilic  replacement  reactions. 

V.  frattS-2-Acetoxycycfohexyl  ^-toluenesulphonate  (VI)  with 
CMeR  |,;(:iA<  -\i.-.(.:iH  gives  93%-pure  trans-(ll),  but  addition 

of  H20  gives  increasing  amounts  of  inversion  and  cis- 

/  (HI).  In  EtOH  containing  CaC03  and  a  trace  of  H20, 

I _ V  (VI)  gives  a  product  hydrolysed  to  cis-glycol,  and  in 

EtOH-KOAc  gives  cis- (III).  In  AcOH  (no  KOAc), 
(D-'  cis-  (II)  is  formed.  Reactions  proceed  by  way  of  (B). 
Formation  of  the  cis-compounds  involves  ( D )  (R  =  OEt  or  OAc) . 

R.  S.  C. 

Dehydration  of  alcohols.  XIX.  ten  Amyl  alcohol  and  the  related 
dimethylneopentylcarbinol.  F.  C.  Whitmore,  C.  S.  Rowland,  S.  N. 
Wrenii,  and  G.  W.  Kilmer  (/.  Amer.  Chem.  Soc.,  1942,  64,  2970 — 
2972;  cf.  A.,  1941,  II,  347). — Distillation  of  CMe2Et*OH  from  15% 
H2S04  gives  a  7  :  1  mixture  of  CHMelCMe,  -f-  CH2:CMeEt,  but  that 
of  CH2Buy’CMe2’OH  gives  a  I  :  4-5  mixture  of  CHBuyICMe2  + 
CH2;CMe’CH2Buy.  The  large  effect  of  the  Buy  is  noted.  Passage 
of  CHMeBuy-OH  over  activated  A1203  gives  good  yields  of 
CH2!CHBuy,  but  none  if  the  A1203  is  made  even  slightly  alkaline. 

R.  S.  C. 

Autoxidation  of  oxygen-active  acids.  VI.  Total  analyses  of  the 
process  of  autoxidation  of  the  methyl  esters  of  linoleic  and  linolenic 
acid  and  the  hexaenoic  acid  of  cod-liver  oil  by  means  of  magnesium 
alkyl  halides  and  the  nature  of  mol.  multiplication.  W.  Treibs  (Ber., 
1942,  75,  [B],  1164— 1180;  cf.  A.,  1943,  II,  80).— OH,  CO,  and 
a-oxido-groups  react  immediately  and  quantitatively  with  1  mol. 
of  MgMel  in  each  case.  C02Me  of  the  higher  fatty  acids  reacts 
somewhat  more  slowly  but  the  change  is  invariably  complete  after 
10  min.  at  20 — 25°  or  1  min.  at  80°  and  requires  2  MgMel.  Tetra- 
hydronaphthalene,  cyclohexene  (I),  and  A3-menthene  H  peroxide 
behave  like  OH-ketones,  requiring  2  mols.  of  MgMel  and  evolving 
1  mol.  of  CH4.  The  second  mol.  of  MgMel  essentially  oxidises  (I) 
to  cyclohexenol.  With  MgPhBr  the  main  secondary  product  is 
Ph2.  With  ascaridole  the  total  requirement  of  MgMel  is  invariably 
— 2  mols.  and  with  rising  temp,  there  is  an  evolution  of  CH4  approach¬ 
ing  a  limiting  val.  of  1  mol.  In  the  analysis  of  the  oils  the  sample 
is  treated  with  a  known  excess  of  MgMel.  CH4  evolved  immediately 
is  'measured  and  after  a  suitable  interval  the  unchanged  reagent  is 
decomposed  by  a  suitable  alcohol  and  the  CH4  evolved  is  again 
measured.  It  is  thus  shown  that  the  immediately  occurring  mol. 
enlargement  of  elaeostearic  ester  (II)  is  a  dimerisation  caused  by 
the  formation  of  a  perdioxan  ring  which  speedily  isomerises  to  a 


dihydroxydioxan  ring : 


^>0.  The 


V't  H  !<•(  1 1  ■<:>  r,^\  ■  K (OH)'CH- 

OLHK-rH-O  LK''CHRIC  (OH)- 

Me  esters  of  linoleic,  linolenic,  and  the  hexaenoic  acid  of  cod-liver 
oil  are  first  converted  into  a  labile,  monomeric  monoperoxide  the 
02H  group  of  which  does  not  directly  participate  in  the  following 
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mol.  enlargement  of  which  it  is  essentially  a  preliminary.  The 
actual  enlargement  occurs  in  precisely  the  same  manner  as  with 
(II),  a  labile  perdioxan  ring  being  formed  which  passes  spontaneously 
into  a  dihydroxydioxan  ring.  The  most  important  phase  of  aut- 
oxidation,  the  multiplication  of  the  mol.,  occurs  in  the  same  manner 
with  all  O-active  acids.  The  most  characteristic  difference  is  that 
in  (II)  the  intermol.  directive  forces  required  for  the  formation  of 
the  dimeric  peroxide  bridge  are  already  present  in  virtue  of  the 
conjugated  system  whereas  in  the  other  esters  they  must  be  created 
by  the  monomeric  monoperoxide  stage.  H.  W. 

Lower  hydrates  of  soap,  M.  J.  Buerger,  L.  B.  Smith,  A.  de 
Bretteville,  jun.,  and  F.  V.  Ryer  (Proc.  Nat.  Acad.  Sci.,  1942,  28, 
526 — 529). — Evidence,  which  includes  AT-ray  powder  photographs, 
is  presented  which  shows  that  soap  forms  previously  considered  to 
be  anhyd.  are  hydrates  of  Na  stearate  with  £  and  4  mol.  H20  per 
mol.  (See  also  A.,  1943,  I,  117.)  J.  L,  E. 

Alkylation  of  linseed  oil.  J.  G.  Smull  and  J.  S.  Saylor  (J.  Amer. 
Chem.  Soc.,  1942,  64,  3054). — When  the  Me  esters  obtained  from 
linseed  oil  by  MeOH  are  treated  with  NaOEt— EtOH  at  60°  and  then 
with  EtI,  first  at  room  temp,  and  then  at  90°,  the  product,  b.p. 
205°/14  mm.,  is  considered  to  be  alkylated  (ICH-CHEt-CHi)  because 
of  its  reduced  I  val.  (average  177-4)  and  failure  to  give  the  fulvene 
reaction.  R.  S.  C. 

Macroeyclic  ring  systems.  I.  Preparation  and  eyclisation  of  <o- 
halogenoacylacetic  esters.  II.  Hunsdiecker  (Ber  .  1942,75.  [B],  1 190 — 
1197).-  The  action  of  NaOAlk  on  RHal-CO-CHAc-COjEt  (I)  may 
follow  the  courses  :  (I)  ->  RHal-C0'CH2-C02Me  and  thence  -> 

[■R-COCH-C02Me]n  or  ^Q^CH-COjMe  or  0Me-R-C0-CH2-C02Me ; 

(I)  ->■  0Me-R-C0-CHAc-C02Et.  The  relative  probabilities  are  estim¬ 
ated  by  measurement  of  the  rates  of  fission  of  Et  hexoylacetoacetate, 
of  condensation  of  w-C,,H  13Br  with  CHAcNa-C02Et,  and  of  ether 
formation  from  NaOMe  and  Bu“Br.  The  first  change  is  certainly 
complete  within  90  min.  whilst  in  the  same  time  the  second  and 
third  changes  have  proceeded  to  the  extent  of  ~1%  and  ~3%, 
respectively.  In  harmony,  the  fission  of  halogenoacylacetoacetates 
proceeds  very  smoothly  without  disturbing  side  or  consequent 
changes.  An  exception  is  furnished  by  Et  8-bromovalerylaceto- 
acetate,  which  gives  a  mixture  of  — 40%  of  Et  S-bromovalerate  and 
— 60%  of  Me  qyc/ohexan-2-one-l-carboxylate.  /a-Bromotridecoic 
acid  is  converted  (SOCl2)  into  its  chloride,  which  is  condensed  with 
CHAcNa-C02Et  in  EtzO  to  a  product  transformed  by  NaOMe-MeOH 
at  room  temp,  into  Me  ft  keto-y-bromopentadecoate,  m.p.  47°  (yield 
67%);  the  corresponding  /-compound  (II)  has  m.p.  56-5°.  Me 
P-keto-K-bromoundecoate,  b.p.  158°/ 1  mm.  (Cu  compound,  m.p.  126°), 
and  Me  p-heto-v-bromotridecoate,  b.p.  185°/4  mm.,  m.p.  34-5°  (corre¬ 
sponding  /-compound,  m.p.  46°),  are  obtained  similarly.  Very 
gradual  addition  of  (II)  to  a  boiling  suspension  of  anhyd.  K2COs 
in  boiling  COMeEt  affords  Me  cyAotetradecan  2  one- 1  -carboxylate, 
b.p.  145°/l-5  mm.  (semicarbazone,  m.p.  186 — 188°),  converted  by 
80%  H2S04  at  room  temp,  into  cyclotetradecanone ,  m.p.  52°  (semi¬ 
carbazone,  m.p.  198°).  H.  W. 

Mechanism  of  the  Diels  Alder  reaction.  R.  B.  Woodward  (/. 
Amer.  Chem.  Soc.,  1942,  64,  3054 — 3059). — This  reaction  occurs  by 
ionisation  of  the  two  components  (cf.  Weiss,  A.,  1942,  II,  229), 
reversible  formation  of  an  intermol.  semipolar  linking,  [A+]-[B_], 
and  finally  irreversible  formation  of  the  product.  Donor  or  acceptor 
mols.  [NPhMe2,  s-C,H,(NOj),]  may  be  catalytic.  R.  S.  C. 

Use  of  formaldehyde  and  2 :  6-dichlorophenol-indophenol  in 
determination  of  ascorbic  and  dehydroascortic  acid. — See  A. ,  1943,  III, 
258. 

Determination  of  ascorbic  acid  based  on  use  of  standardised  2  ;  6- 
dichlorophenol-indophenol  in  xylene. — See  A.,  1943,  III,  257. 

Mercaptals  and  mercaptols  of  (i-thiolpropionic  acid.  B.  Holmberg 
(Arkiv  Kemi,  Min.,  Geol.,  1942,  15,  A,  No.  8,  15  pp.). — Mercaptals 
from  SH-rCH2]2-C02H  (I)  and  the  following  aldehydes  are  described  : 
CH-O  m  p.  142 — 143°,  MeCHO,  m.p.  62 — 63°  (decomp.),  EtCHO, 
m  p  93—94-5°,  CHO-C02H,  m.p.  131—132°,  PhCHO,  m.p.  88— 
89-5°,  4  :  3  :  l-OH-C„H3(OMe)-CHO,  m.p.  123—124°,  3:4:1- 

(OMe) 2CeH3-CHO,  m.p.  85—88°,  3:4:  1-CH202:C,HS-CH0,  m.p. 
104—105°,  CH2Ph-CHO,  m.p.  109—110°,  Ph-[CH2]2-CHO.  m.p.  72— 
73°,  CHPh!CH-CHO,  m.p.  93 — 95°,  and  furfuraldehyde,  m.p.  87 — 
88°  Mercaptols  from  (I)  and  the  following  ketones  are  prepared  : 
COMe2,  m.p.  88—89°,  COMeEt,  m.p.  53—54°,  COEt2,  m.p.  97—98°, 
AcC02H,  m.p.  147 — 148°  ( semi-mercaptol ,  m.p.  91-5—92°,  first  formed), 
CH2Ac-C02H,  m.p.  129 — 130°  (decomp.)  (from  CH2Ac-C02Et), 
AcTCH2l,-C02HJ  m.p.  142 — 143°,  cyclohexanone,  m.p.  96 — 97°, 
COPhMe,  m.p.  111—112°,  CH2Ph-COMe,  m.p.  117—118°,  COPh2, 
m.p.  147-5 — 148-5°,  BzC02H,  m.p.  161 — 162°  (decomp.).  Arabinose 
did  not  react.  M.  H.  M.  A. 

Direct  introduction  of  the  chloroformyl  (-C0C1)  group  into  acid 
chlorides. — See  A.,  1943,  II,  134. 

Condensations.  XVIH.  Acylation  of  the  anions  of  certain  esters 
with  ethyl  carbonate.  C.  R.  Hauser,  B.  Abramovitch,  and  J.  T. 
Adams  (/.  Amer.  Chem.  Soc.,  1942,  64,  2714 — 2715;  cf.  A.,  1943, 


II,  81).— Adding  Bu^OAc  and  then  Et2C03  to  NaCPh3-EttO-N2 
gives  Et  Buv  malonate  (54%),  b.p.  93 — 95°/17  mm.  Buy  propionate 
(prep,  from  BuvOH  and  EtCOCl  in  NPhMe2 ;  63%  yield),  b.p.  118 — 
118-5°,  gives  similarly  Et  Buv  methylmalonate  (72%),  b.p.  94- — 95°, 
and  CH2Buv,CO,Et  gives  Et2  tert. -butylmalonate  [Et  a-carbethoxy- 
pp-dimethyl-n-butyrate ]  (47%),  b.p.  102 — 104°/11  mm.  R.  S.  C. 

Preparation  of  ethyl  ethylmalonate  and  A'-cyc/ohexenylmalonate 
from  the  corresponding  oxaloacetates. — See  A.,  1943,  II,  133. 

Dipole  moments  of  diethyl  esters  of  substituted  malonic  acids,  and 
of  glyptals. — See  A.,  1943,  I,  116. 

Alkylsuceinic  aeids.  n.  n-Amyl-  and  n-decyl-succinic  acids. 

S.  U.  Mehta  and  K.  S.  Nargund  (J.  Univ.  Bombay,  1942,  11,  A, 
Part  3,  134 — 135  ;  cf.  A.,  1942,  II,  278). — n-Heptane-a.afS-lricarboxylic 
acid,  m.p.  134 — 135°,  at  190°  yields  n-amylsuccinic  acid,  m.p.  81 — 
82°  ( anhydride ,  b.p,  140°/13  mm.;  monoanilide,  m.p.  112 — 115°; 
mono-p-toluidide,  m.p.  122 — 124°).  n-Dodecane-aap-tricarboxylic  acid, 
m.p.  135°,  yields  n-decylsuccinic  acid,  m.p.  94 — 95°  (anhydride,  m.p. 
70 — 71°;  monoanilide,  m.p.  103 — 104°;  Et2  ester,  b.p.  175 — 180°/ 

13  mm.).  A.  Li. 

Mechanism  of  photolysis  of  propaldehyde. — See  A.,  1943,  I,  133. 

Keto-ethers.  X.  a-Methoxyethyl  alkyl  ketones.  W.  P.  Wallace 
and  H.  R.  Henze  (J.  Amer.  Chem.  Soc.,  1942,  64,  2882  ;  cf.  A.,  1942, 
II,  300). — MeOH  (1),  paraldehyde  (1  equiv.),  and  dry  HC1  give 
CHMeCl-OMe  (95%),  b.p.  70 — 72°/746  mm.,  converted  in  dry  EtaO 
into  OMe-CHMe-CN  (36%),  b.p.  117— 119°/740  mm.,  which  with 
MgRBr  in  Et20  gives  13—63%  of  Me,  b.p.  115— 116°/739  mm. 
(141°),  and  Et  a  methoxyethyl  ketone,  b.p.  135 — 136°/750  mm. 
(120-5°),  OMe-CHMe  Pra,  b.p.  154— 155°/746  mm.  (169°),  Prf,  b.p. 
57— 58°/31  mm.  (146°),  Bua,  b.p.  81— 82°/36  mm.  (154°),  BuH,  b.p. 
51— 52°/9  mm.  (145°),  sec .-Bu,  b.p.  76— 77°/36  mm.  (127°),  Buy, 
b.p.  54 — 64°/34  'mm.  (121°),  n-,  b.p.  60 — 61°/3  mm.  (144°),  and 
iso-amyl  ketone,  b.p.  64 — 65°/6  mm.  (154-5°),  figures  in  parentheses 
being  m.p.  of  the  scmicarbazones .  M.p.  are  corr.  R.  S.  C. 

Catalytic  interchange  of  groups  in  aliphatic  amines. — See  A., 

1943,  I,  132 

Preparation  of  mixed  sec.  aliphatic  amines,  NHRR'.  H.  R.  Henze 
and  D.  D.  Humphreys  (J.  Amer.  Chem.  Soc.,  1942,  64,  2878 — 
2880). — Condensation  of  NH2Bua  with  the  appropriate  ketone  or 
aldehyde  and  hydrogenation  (Raney  Ni;  75°/3000  lb.;  cf.  A., 
1940.  II,  222)  of  the  crude  product  gives  31 — 52%  of  NHEtBu“, 
b.p.  Ill— 112°/747  mm.,  NHPr°Bu“,  b.p.  138— 139° /745  mm.,  iso- 
propyl-n-bulylamine,  b.p.  124 — 125°/748  mm.,  n- butyl-isobutyl-,  b.p. 
150— 151°/738mm.,  -s ec.-butyl-,  b.p.  149— 149-5°/751  mm„  -w-amyl-, 
b.p.  180 — 182°/743  mm.,  and  -isoamyl-amine,  b.p.  175 — 177°/745 
mm.  NH,Me  and  Pr“CHO  lead  to*NHMeBu“  (26%),  b.p.  89—91°/ 
750  mm.),  and  NMeBu“2.  CH2Br-COMe  (I)  and  NHBu“R  (2  mols.) 
in  Et20  give  41 — 74%  of  N -methyl-,  b.p.  76°/19  mm.  (104 — 
104-5°),  -ethyl-,  b.p.  87— 88°/17  mm.  (126-5—127-5°),  -n-,  b.p.  90— 
91°/12  mm.  (130-5—131°),  and  -iso -propyl-,  b.p.  92— 94-5°/13  mm. 
(151 — 152°),  -N -butylaminoacetone ,  N-n-6«iy/-N-iso-,  b.p.  106 — 107°/ 

14  mm.  (139 — 139-5°),  and  -sec .-butyl-,  b.p.  105 — 106°/12  mm.  (172 — 

172-5°),  -n-,  b.p.  110 — 111 °/6  mm.  (107-5 — 108-5°),  and  -iso -amyl-, 
b.p.  80 — 82°/3  mm.  (116 — 117°),  -aminoacetone,  figures  in  paren¬ 
theses  being  m.p.  of  the  semicarbazones.  Picrates  and  hydro¬ 
chlorides  were  oils.  Other  physical  data  of  the  products  are  recorded. 
M.p.  and  b.p.  are  corr.  R.  S.  C. 

Azides  of  organic  bases.  A.  Cirulis  and  M.  Straumanis  (J.  pr. 
Chem.,  1942,  [ii],  161,  65— 76).— NH2Me,HCl,  NaN3,  and  H20 
containing  a  little  NH2Me  at  100 — 150°,  or  33%  aq.  NH2Me  and 
HN,  (from  NaN3-H2S04),  give  methylamine  azide,  m.p.  140°.  Simi¬ 
larly  prepared  are  ethyl-,  m.p.  65°,  n -propyl-,  m.p.  85°,  n-,  m.p.  85°, 
and  iso-butyl-,  m.p.  115°,  allyl-,  dimethyl-,  m.p.  74°,  diethyl-,  m.p. 
48°,  di-n-propyl-,  m.p.  101°,  di- n-,  m.p.  143°,  and  -isobutyl-, 
m.p.  135°,  and  di-isoamyl-amine  azide,  m.p.  176°;  ethylene- 
[(CH2-NH3)2](Ns)2,  m.p.  172°  (decomp.),  and  propylene-diamine  azide, 
m.p.  166°  (decomp.) ;  ay-diamiHopropan-fi-ol  azide,  m.p.  115°;  guan¬ 
idine,  m.p.  46°,  and  amidoguanidine  azide,  m.p.  123° ;  benzylamine, 
m.p.  157° ,  piperidine,  m.p.  ~60°  (decomp.),  aminocyclohexane,  m.p. 
112 — 113°,  piperazine,  m.p.  180 — 181°,  and  "nitron"  azide,  de¬ 
comp.  160°.  A.  T.  P. 

Muscarine.  II.  F.  Kogl  and  H.  Veldstra  [and,  in  part,  P.  J. 
van  der  Laan]  (Annalen,  1942,  552,  1 — 36;  cf.  A.,  1931,  1279). — 
Unsuccessful  attempts  are  described  to  discriminate  between 
the  formulae  OH-CHEfCH(NMes-OH)-CHO  and 
OH-NMe3-CHEt-CH(OH)-CHO  for  muscarine  (I).  Passage  of  Br 
vapour  through  CHMelCH-CHQ  in  75%  aq.  MeOH  at  <0°  gives 
a-bromo-p-methoxybutaldehyde  (II),  b.p.  56-5°/l-8  mm.,  oxidised  by 
K2Cr207  and  dil.  H2S04  to  a-bromo-p-methoxybulyric  acid,  m.p.  60°, 
which  is  transformed  by  KOH-EtOH  into  OMe-CMelCH-C02H, 
m.p.  128-5°,  hydrolysed  by  dil.  H2S04  at  100°  to  COMe2.  NHMe2 
in  cold  EtzO  converts  (I)  into  a-dimethylamino-p-methoxybutaldehyde, 
b.p.  34 — 35°/0-6  mm.,  which  in  MeOH  gives  the  methiodide,  m.p. 
160 — 161°,  which  reduces  Fehling’s  solution  but  colours  magenta- 
H2SOj  slowly  if  at  all.  It  is  transformed  into  the  corresponding 
hygroscopic  chloride,  m.p.  130°,  softens  at  125°  ( aurichloride ,  m.p. 
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rHFtTw  reineckate,  and  aurichloride,  m.p.  116°  (decomp.). 

^l|  similarly  affords  a-bromo-p-methoxy-n-valeraldehyde, 

— P*  _t'1  0-85  mm.,  and  thence  a-dimethylamino-fi-methoxy-n- 

valer aldehyde,  b.p.  40 — 42°/0*4  mm.  [ methiodide ,  m.p.  186 — 187° 
(decomp.) ;  reineckate ;  aurichloride,  m.p.  148°  (decomp.)].  Pharm¬ 
acologically  these  compounds  are  inactive  on  the  isolated  frog  heart 
in  comparison  with  (I).  Gradual  addition  of  HOCl  to 
CHEt.CH-C02H  in  H20  at  0°  leads  to  a-chloro-p-hydrozy-n-valeric 
add  (id,  b.p.  139° /3  mm.,  m.p.  66°  ( Et  ester,  b.p.  92°/2  mm.;  Ac 
derivative,  m.p.  990) ;  these  substances  do  not  give  homogeneous 
products  with  NMe3.  (I)  is  converted  by  NaOH  in  aq.  EtOH  into 
\'a  afi-epoxy-n-valerate,  transformed  by  33%  NHMe2  at  100°  into 
S-dimethylamino-a-hydroxy-n-valeric  acid  (III),  m.p.  200°  (decomp.), 
also  obtained  from  (II)  and  33%  NHMe2-C6H8  at  100°.  (Ill)  is 
oxidised  by  Pb(OAc)4  in  AcOH  to  a-dimelhylamino-n-butaldehyde, 
b.p.  44 — 46°/18  mm.,  which  strongly  reduces  Fehling’s  solution; 
the  corresponding  methiodide,  m.p.  185 — 186°,  reduces  warm  Fehl¬ 
ing’s  solution  but  does  not  give  a  colour  with  magenta-H2S03. 
Crotonaldehyde  Ms,  acetal,  b.p.  116 — 119°,  and  HOCl  in  H20  at  0° 
afford  a-chloro-fi-hydroxy-n-butaldehyde  Me2  acetal,  b.p.  78°/0-6  mm., 
which  with  Nal  and  33%  N 1 1 Mc2-\I e( ) 1 1  at  100°  yields  fi-dimethyl- 
amino-a-hydroxy-n-butaldehyde  Me2  acetal,  b.p.  80°/0-5  mm.,  m.p. 
~30°;  this  gives  a  non-cryst.  methiodide  and  methochloride  (IV) 
(corresponding  aurichloride,  m.p.  90°).  (IV)  is  hydrolysed  by  cone. 
HC1  at  room  temp,  to  the  non-cryst.  aldehyde  methochloride  (corre¬ 
sponding  aurichloride,  m.p.  195 — 196°).  a-Bromo-n-valeraldehyde 
Me2  acetal,  b.p.  94°/30  mm.  (corresponding  Et2  acetal,  b.p.  97°/23 
ram.),  is  converted  into  A a-pentenal  Me2  acetal,  b.p.  68°/45  mm. 
(Et,  acetal,  b.p.  62°/16  mm.),  which  gives  a-chloro-fl-hydroxy-n-valer- 
aldehyde  Me2  acetal,  b.p.  71°/0-3  mm.  ( Et2  acetal,  b.p.  88°/0-3  mm.), 
and  thence  fl-dimetkylamino-a-hydroxy-n-valeraldehyde  Me,  acetal 
(V),  b.p.  7770-3  mm.  [Et2  acetal  (VI),  b.p.  86°/0-3  mm.].  (V)  gives 

a  non-cryst.  methiodide  and  methochloride  (corresponding  auri¬ 
chloride,  ip.p.  — -90°)  whilst  (VI)  yields  a  methiodide ,  m.p.  125°,  con¬ 
verted  into  the  methochloride  (aurichloride,  m.p.  ~90°).  /5-Di- 

methylamino-a-hydroxy-K-valeraldehyde  methochloride  reduces 
Fehling’s  solution  and  fairly  readily  gives  a  violet  colour  with 
magenta-H2S03 ;  the  corresponding  reineckate  is  cryst.  but  the 
m.p.  of  the  aurichloride,  ~175°,  varies  with  different  specimens. 
Dipropenyl  glycol  is  oxidised  by  Bz02H  in  light  petroleum  (b.p. 
40 — 60°)  to  ^y-^-diepoxyoctane-Sc-diol  (VII),  m.p.  138 — 140°,  with 
some  j3 y-epoxyoctane-be^-tetraol,  m.p.  178°.  (VII)  is  oxidised  by 
Pb(0Ac)j  in  warm  k-CsHI2  to  fiy-epoxybutanol,  b.p.  87 — 88°/400 
mm.,  which  liberates  I  from  KI  in  AcOH.  It  is  slowly  transformed 
by  15%  NHMe2-H20  into  /3-dirnethylamino-a-hydroxy-n-butalde- 
hyde,  converted  through  the  non-cryst.  methiodide  into  the  rein¬ 
eckate  and  thence  into  a  non-homogeneous  aurichloride. 

The  isolation  of  (I)  from  toadstool  has  been  improved.  In  AcOH 
muscarine  chloride  has  the  simple  mol.  wt.  Muscarine  aurichloride 
has  m.p.  115 — 117°.  H.  W. 

Glucosamine,  a-  and  /3-Glucosamine  and  penta-acetylglucosamine. 

0.  Westphal  and  H.  Holzmann  [with  E.  Reiche]  ( Ber .,  1942,  75,  [B], 
1274 — 1282). — The  action  of  NEt3  and  EtOH  on  a  suspension  of 
powdered  glucosamine  hydrochloride  (I)  from  lobster  shells  (a-form) 
for  2  days  at  as  low  a  temp,  as  possible  followed  by  3  or  4  similar 
treatments  with  decreasing  amounts  of  NEt3  gives  a  glucosamine 
(II),  m.p.  88°  (corr.),  [a]f,0  +100°  to  +47-5°  (equilibrium  val.)  in 
H,0  in  30  min.  The  mutarotation  is  ~50  times  as  rapid  as  that  of 
glucose.  Similar  treatment  of  (I)  with  NHEt2  leads  to  /3  glucos¬ 
amine  (III),  m.p.  110—111°  (corr.),  [a]??  +28°  to  +47-5°  (equi¬ 
librium  val.)  in  H20  in  30  min.  Thus  obtained  (HI).  is  not  quite 
homogeneous.  In  EtOH  containing  piperidine  at  40°  and  at  60° 
there  is  a  gradual  conversion  of  (II)  into  (III),  which  itself  undergoes 
chemical  alteration.  In  contact  with  abs.  EtOH  at  40°  there  is  a 
complete  conversion  of  (II)  into  pure  (III)  and  by  this  method 
(HI)  as  obtained  above  is  converted  into  the  homogeneous  material, 
m.p.  120°  (corr.),  [a]j,°  +14°  to  +47-5°  (equilibrium  val.)  in  H20  in 
30  min.  (II)  is  transformed  by  prolonged  contact  with  Ac20-C5H5N 
at ^ room  temp,  into  a-penta-acetylglucosamine  (IV),  m.p.  139°, 
Wd  +92  0°  in  CHC13,  whilst  under  similar  conditions  (III)  gives 
^-penta-acetylglucosamine  (V),  m.p.  186°.  (Ill)  is  converted  by 
AcjO  and  C.H.N  containing  a  little  NEt3  into  a  mixture  of  (IV) 
and  (V).  H.  W. 

MV-Di-n-butylhydroxylamine  and  its  oxalate.  V.  H.  Dermer  and 
0.  C.  Dermer  (/.  Amer.  Chem.  Soc.,  1942,  64,  3057). — Adding 
N02  in  Et20  to  well-stirred  MgBu“Br  in  EtaO  gives  NN -di-n-buiyl- 
hydroxylamme,  m.p.  52-5 — 53°  (reduces  Ag,  Cu11,  and  AuIU), 
isolated  as  oxalate,  m.p.  144 — 144-5°,  which  can  be  titrated  as  free 
acid.  R.  S.  C. 

Oxidation  of  geometrically  isomeric  platinoglycines.  A.  A. 

Grunberg  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1941,  32,  57 — 58). — 
KjPtCl,  and  ci.s-(NH2-CH2-C02)2Pt  give  yellow  crystals  of  cis- 
Pt(NH2,CH2-C02H)2Cl2;  the  trans- form  is  similarly  obtained  :  the 
configurations  are  proved  by  reduction  with  K2C204.  F.  R.  S. 

Benzoylation  and  resolution  of  alanine.  M.  Levy  and  A.  H. 
Palmer  (/.  Biol.  Chem.,  1942,  146,  493 — 495). — A  modification  in 
the  prep,  of  benzoyl-di-alanine  by  BzCl  and  NaOH  and  its  resolution 


by  brucine  and  strychnine  are  described.  The  equation  [a]D  = 
35-2°  +  l-0c  (c  =  concn.  in  g.  per  10  ml.)  expresses  the  optical 
activity  of  benzoylalanine  in  one  equiv.  of  alkali.  Alanine  in  excess 
of  HC1  has  [a]j>  14-5°,  the  sign  of  the  rotation  being  opposite  in 
sense  to  the  configuration.  The  equations  of  Pacsu  and  Mullen 
(A.,  1941,  II,  36)  should  be  discarded.  W.  McC. 

Interaction  of  formaldehyde  with/(  — )-asparagine.  D.  C.  Carpenter 
and  F.  E.  Lovelace  ( J .  Amer.  Chem.  Soc.,  1942,  64,  2899 — 2902). — 
Interaction  of  Z-asparagine  (I)  +  NaOH  (1  mol.)  with  varying 
amounts  of  CH20  is  followed  by  determination  of  pH,  a,  and  un¬ 
changed  CH20.  (I)  reacts  first  with  1  mol.  of  CH ,/J  to  give  the 

CH2:  compound  and  then  with  a  second  mol.  to  give  a  compound 
of  unknown  structure  which  readily  loses  CHaO.  R.  S.  C. 

Oxidation  of  amino-acids  by  hydrogen  peroxide  in  formic  acid. 

G.  Toennies  and  R.  P.  Homiller  [J .  Amer.  Chem.  Soc.,  1942,  64. 
3054 — 3056). — H202  in  88%  HC02H  forms  the  max.  amount  of 
HCOsH  in  1  hr.  at  room  temp.  This  reagent  rapidly  oxidises 
(//-methionine  (2-05  O  consumed;  sulphone  formed),  (2I-cystine 
(5-25  O  consumed;  cysteic  acid  formed),  and  /-tryptophan  (3-05  O 
consumed ;  ?  product),  but  only  very  slowly  affects  16  other 

NH2-acids.  R.  S.  C. 

Synthesis  of  peptides  of  /-serine.  J.  S.  Fruton  (J.  Biol.  Chem., 
1943,  146,  463 — 470). — /-Serine,  [a]fj  +14-8°  in  2n-HC1,  or  its  Me 
ester,  and  CH2Ph-OCOCl,  give  carbobenzyloxy-l-serine,  m.p.  121°, 
Md  +5-6°  in  AcOH,  or  its  Me  ester,  and  thence  carbobenzyloxy- 1- 
serinhydrazide  (I),  m.p.  181°,  and  -\-serinamide  (II),  m.p.  132 — 133°, 
[“Id  +14-4°  in  EtOH.  (I)  is  converted  into  the  azide  (III),  which 
in  dry  EtOAc  with  NH2-CH2-C02CH2Ph  in  Et20  at  room  temp, 
affords  carbobenzyloxy-l-serylglycine  CH2Ph  ester,  m.p.  102°,  hydro¬ 
genated  (Pd-C;  MeOH)  to  1  -serylglycine,  [a]Jf  +30-2°  in  n-HC1. 
The  latter  is  also  obtained  by  hydrogenating  carbobenzyloxy -l-seryl- 
glycine,  m.p.  131°,  prepared  from  its  Et  ester,  m.p.  105 — 107°,  and 
N-NaOH-MeOH  at  room  temp.  (Ill)  and  /-alanine  Me  ester  give, 
through  its  Me  ester,  m.p.  113 — 114°,  carbobenzyloxy-\-seryl-\-alanine 
(  +  0-5H2O),  m.p.  161 — 162°  after  3  hr.  at  100°  in  vac.;  hydrogen¬ 
ation  yields  \-seryl-\-alanine ,  [a]Jf  -30-4°  in  n-HCI.  Also  prepared 
from  (HI)  are  carbobenzyloxy-\-seryl-\-serine,  m.p.  169 — 171°  (Me 
ester,  m.p.  143 — 145°),  Z-seryl-Z-serine,  [a]ff  +14-2°  in  n-HCI,  carbo- 
benzyloxy-\-seryl-\-glutamic  acid,  m.p.  152 — 153°  (£/2  ester,  m.p. 
85 — 86°),  and  l-seryl-l-glutamic  acid,  [a]^‘  —9-4°  in  n-HCI.  Partial 
hydrolysis  of  dipeptides  containing  /-serine  occurs  by  aq.  extract  of 
swine  intestinal  mucosa  at  40°.  (II)  is  hydrolysed  by  cysteine- 
papain  or  by  cysteine-ox  spleen  cathepsin ;  the  hydrolysis  follows 
the  kinetics  of  a  first  order  reaction.  (Ill)  in  EtOAc  at  40°  gives 
4-carbobenzyloxy amino-ox azolid-2-one ,  m.p.  171°,  converted  by  10% 
HC1  into  CH,Ph-OCONH2.  A.  T.  P. 

Tetranucleotide  of  yeast-  and  thymo-nucleic  acid. — See  A.,  1943, 
II,  143. 

Acrylonitrile.  II.  Reactions  with  ketones.  H.  A.  Bruson  and 
T.  W.  Riener  (J.  Amer.  Chem.  Soc.,  1942,  64,  2850 — 2858;  cf.  A., 
1943,  II,  62). — In  presence  of  a  little  CH2Ph-NMea-OH  (I)  or 
KOH  etc.,  CH2:CH-CN  (II)  condenses  with  COArMe  to  give 
COAr-C([CH2]2-CN)3  and  thence  the  tricarboxylic  acid,  with  numerous 
cyclic  ketones,  all  the  H  adjacent  to  the  CO  being  substituted,  and 
with  COMe-CH2R  to  give  COMe-CR([CH2]2-CN)2  and  then  some 
substitution  in  the  Me.  Dropping  (II)  into  COArMe  and  a  little 
(I)  in  dioxan  or  BuYOH  at  25 — 40°  gives  y-benzoyl-,  m.p.  128 — 129°, 
y-2-naphthoyl-,  m.p.  122°,  y-p -phenylbenzoyl- ,  m.p.  178°,  y-p-anisoyl- , 
m.p.  133°,  y-p -toluoyl-,  m.p.  161 — 162°,  y-mesitoyl-,  m.p.  126°, 
y--p-chlorobenzoyl-,  m.p.  141 — 142°,  and  y-p -bromobenzoyl-,  m.p.  151 — 
152°,  -y-ft'-cyanoethylpimelodinitrile  and  thence  (boiling  aq.  KOH) 
the  corresponding  tricarboxylic  acids,  m.p.  143 — 145°,  173 — 174°, 
236—238°,  219°,  226°,  — ,  225—227°,  and  241—243°,  respectively. 
COPhEt  and  COPh-CH2Ph  give  similarly  y-benzoyl-y-methyl- ,  m.p. 
66°,  and  -y-phenyl-pimelodinitrile ,  m.p.  149 — 150°,  hydrolysed  to 
the  pimelic  acids,  m.p.  166 — 167°  and  172 — 173°,  respectively.  The 
appropriate  cyclic  ketone  in  (I)-dioxan  or  -C8H8  or  40%  aq.  KOH- 
BuyOH  gives  l-keto-2  :  2-di-ji-cyanoethyl-l  :  2  :  3  :  4-tetrahydronaphth- 
alene,  m.p.  80°,  2:2:  6-tri-f}-cyanoethyl-6-methylcyclohexanone,  m.p. 
69 — 70°,  2:2:5:  b-tetra-fl-cyanoethylcyclopentanone,  .  m.p.  175°, 

2:2:6:  6-tetra-fi-cyanoethyl-cyclohexanone,  m.p.  165°,  -4-methyl-, 
m.p.  138°,  -4-tert. -awry/-,  m.p.  145°,  -4-aayy-tetramethyl-n-butyl-, 
m.p.  155 — 156°,  and  -4-cyclohexyl-cyclohexanone,  m.p.  223 — 224°, 
and  4  :  4-di-$-cyanoethyl-2  :  2  :  5  :  5-tetramethyltetrahydrofuran-3-one, 
m.p.  153°,  alkaline  hydrolysis  then  yielding  2:2:5:  b-tetra-fl-carb- 
oxyethylcycAopentanone,  +H20,  m.p.  173°,  2:2:6:  Q-tetra-fi-carb- 
oxyethylcyclohexanone,  m.p.  179 — 180°,  -4-methyl-,  m.p.  205 — 206°, 
-4-tert ,-amyl-,  m.p.  205°,  -4-aayy-tetramethyl-n-butyl-,  m.p.  185 — 
186°,  and  -cyclohexyl-cyclohexanone ,  m.p.  205 — 206°,  and  4  :  4-(/j-j8- 
carboxyethyl-2  :  2  :  5  :  5-tetramethyltetrahydrofuran-'A-one,  m.p.  170 — 
171°.  With  1 — 2  mols.  of  (II),  cyclohexanone  gives  2-j3 -cyanoethyl-, 
b.p.  138 — 142°/10  mm.,  and  2:2-  (or  2  :  6-)di-j}-cyanoethyl-cyclo- 
hexanone,  m.p.  69°.  CO(CH2Ph)2  gives  only  a  syrup,  yielding,  by 
hydrolysis,  yz-diphenyl-y-fi'-carboxyethyl-n-heptan-h-one-yq-dicarb- 
oxylic  acid,  m.p.  205°;  similarly,  COEt2  gives  only  ai ydicyano-yz- 
dimethyl-y-ji'-cyanoethyl-n-heptan-y-one,  m.p.  90 — 91°.  and  thence 
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the  tricarboxylic  acid,  m.p.  116°.  COMeEt  and  (II)  in  KOH-MeOH- 
BuvOH  give  y-acetyl-y-methylpimelodinitrile  (III),  m.p,  67°,  the 
structure  of  which  is  proved  by  hydrolysis  to  y-acetyl-y-methyl- 
pimelic  acid,  m.p.  125°,  which  with  KOCl-NaOH  at  60 — 70°  gives 
CHC1,  and  y-carboxy-y-methylpimelic  acid,  m.p.  111°.  Further 
reaction  of  (HI)  with  (II)  gives  arj-dicyano-y-methyl-yE-di-fi'-cyano- 
elhyl-n-heptan-h-one ,  m.p.  84 — 85°.  COMePra  and  (II)  give  y-acetyl- 
y-ethylpimelodinitrile  (IV),  m.p.  109°,  and  a-q-dicyano-y-ethyl-y-fi'- 
cyanoelhyl-n-heptan-S-one,  m.p.  90 — 91°.  Hydrolysis  of  (IV)  yields 
y-acetyl-,  m.p.  112 — 1 13°,  and  oxidation  gives  y-carboxy-y-ethylpimelic 
acid,  m.p.  172°.  Similarly  are  obtained  y-acetyl-y-isopropyl-,  m.p. 
101°,  b.p.  200 — 205°/2  mm.,  -y-n-butyl-,  m.p.  63°,  b.p,  205 — 210°/ 
2  mm.,  and  y-n-amyl-pimelodinitrile,  m.p.  47°,  b.p.  195 — 200°/l  mm., 
y-acetyl-y-isopropyl-,  m.p.  148°,  -y-n-butyl-,  m.p.  60 — 61°,  and 
-y-n-amyl-pimelic  acid,  m.p.  73 — 74°,  y-carboxy-y-isopropyl  ,  m.p. 
160 — 161°,  -y-n -butyl-,  m.p.  125°,  and  -y-n-amyl-pimelic  acid,  m.p. 
114 — 115°.  COMe2  yields  y-acetyl-y-fi'-cyanoethylpimelodinitrile  (V), 
m.D.  154°,  and  then  aij-dicyano-yy-di-^-cyanoethyl-n-heptan-S-one,  m.p. 
121 — 122°,  and  a  resin  containing  perhaps  (CN-[CH2]2)6_a  compounds. 
(V)  yields  as  above  y-acetyl-,  m.p.  149 — 150°,  and  y-carboxy-y-fl'- 
carboxyelhylpimelic  acid,  softens  182°,  m.p.  192°.  COMe-CH2Ph 
gives  y-acetyl-y-phenylpimelodinitrile ,  m.p.  109 — 110°,  y-acetyl-, 
m.p.  171 — 172°,  and  y-carboxy-y-phenylpimelic  acid,  m.p.  154°. 
CH2Ac-C02R  gives  y-acetyl-y-carbomethoxy-,  m.p.  154°,  and  -y-carb- 
ethoxy-pimelodinitrile,  m.p.  82°.  Camphor,  fsophorone,  and  COBu02 
do  not  react  with  (II).  CHalCMe,CN  or  CHMelCH'CN  cannot 
replace  (II).  R.  S.  C. 

II.— SUGARS  AND  GLUCOSIDES. 

Phosphorylations  and  reactions  with  triphenylmethyl  chloride. 

K.  Zeile  and  W.  Kruckenberg  (Ber.,  1942,  75,  [R],  1127 — 1140). — 
NHPh'POCl2  and  glucose  1:2:3:  4-tetra-acetate  in  C6HeN  at 
room  temp,  with  subsequent  addition  of  EtOII  afford  Et  tetra-acetyl- 
glucosidoanilino-N-phosphonate,  m.p.  116 — 117°,  Mb  +25°  in  CaH6, 
In  C5H6N  (NHPh)2POCl  (I)  and  (NHPh)2PO-OH  give  pyrop hosphor- 
teira-anilide,  m.p.  222°,  also  obtained  when  a  solution  of  (I)  in 
C5HtN  is  pptd.  by  H,0.  Cholesterol  and  NPh2-POCl2  (1  :  1)  in 
C6H6N  at  100°  yield  cholesleryl  diphenylamine-PS-phosphonate,  m.p. 
173°,  whereas  the"' reactants  (2:  1)  afford  tetracholesteryl  pyro¬ 
phosphate,  C10aHJ84O8P2,2H2O,  m.p.  208°.  NPh2-POCl2  and  a- 
methylglucoside  in  C8H8N  at  room  temp,  give  3  :  6-diphenylamine- 
Pl-phosphoryl-a-methylglucoside,  m.p.  251°,  Mi?  —18°  in  C6HeN, 
which  is  converted  by  Ac20  in  abs.  C6H(N  at  room  temp,  into  the 
2  :  4 -diacetate,  m.p.  138°,  [a]!,1  —80°  in  C,H„  but  does  not  react 
with  CPh3Cl-C5H6N  at  100°.  Treatment  of  xylose  with  CPh3Cl 
and  C6H6N  at  100°  gives  a  product  which  cannot  be  worked  up 
successfully  by  crystallisation  but  is  separated  chromatographically 
(A1203)  into  mono-,  m.p.  98°,  softens  at  80°,  and  di-{triphenylmethyl)- 
xylose,  m.p.  100°,  softens  at  88°,  Md  +4T6°  in  CSH6.  Indef.  m.p., 
indistinct  cryst.  form,  and  a  pronounced  tendency  to  retain  solvent 
make  the  homogeneity  of  these  compounds  very  doubtful.  Treat¬ 
ment  of  the  crude  material  with  BzCl  leads  to  the  isolation  of 
1  :  5-di{triphenylmethyl)xylose  2  :  3 -dibenzoate  (I),  m.p.  235°,  [ojjj 
+31°  in  C6H8.  Under  similar  conditions  arabinose  yields  a  CPh 21 
derivative,  m.p.  93°,  softens  at  86°,  [a]D  +0°  in  C6H8N,  converted 
into  a  diacetate,  m.p.  73°,  softens  at  68°,  and  a  dibenzoate,  m.p.  210°. 
Di{triphenylmethyl)-d-ribose,  m.p.  211°,  and  its  diacetate,  m.p.  285°, 
are  described.  Fructose  affords  tri(triphenylmethyl)-d-fructose,  m.p. 
100—112°,  Mi)  +39-7°  in  CaH„  ( diacetate ,  m.p.  97—99°,  [a]}?  +28° 
in  CHCL).  Tri(tnphenylmethyl) -l-scrbose  diacetate  has  m.p.  100 — 
103°,  [a]}?  +17-2°  in  CHC13.  (I)  is  transformed  by  HC1-C8HK  at 
room  temp,  into  1-iriphenylmethyl-d-xylose  2  :  Z-dibenzoate,  m.p. 
165°,  Mi?  —4-87°  in  C6H8N,  which  with  £-CaH4Me-S02Cl  in  C6H6N 
at  room  temp,  yields  the  5-p-toluenesulphonate,  m.p.  171°  diminish¬ 
ing  to  165°  on  exposure  to  air,  Mi?  +14  4°  in  C6H6N.  Piperidine 
and  arabinose  in  abs.  EtOH  at  40°  yield  piperidine-N-arabinoside, 
m.p.  104°,  Md  —15-4°  in  C6H6N,  which  reverts  to  its  components 
when  exposed  to  air.  The  non-cryst.  piperidine-lV-xyloside  is 
characterised  as  the  very  hygroscopic  hydrochloride,  m.p.  125°,  Mi? 
+  9-6°  in  EtOH.  This  is  converted  by  CPh3Cl  in  abs.  C5H6N  at 
room  temp,  into  l-deoxy-5-triphenylmethyl-l-piperidino-d-xyloketose, 
m  p  68°  Mi?  —4-8°  in  EtOH  [ hydrochloride  (  +  0-5H2O),  m.p.  148°, 
Mi?  -42-1°  in  EtOH],  H.  W. 

Preparation  of  hexose  diphosphate,  hexose  monophosphate,  and 
phosphoglyceric  acid.  K,  P.  DuBois  and  V.  R.  Potter  (/.  Biol. 
Chem.,  1943,  147,  41 — 46). — Hexose  diphosphate  and  monophos¬ 
phate  and  phosphoglyceric  acid  are  prepared  from  a  single  ferment¬ 
ing  mixture,  and  PhMe-treated  fresh  brewers’  yeast  is  used,  instead 
of  the  usual  Lebedev  extract.  The  rate  of  formation,  and  method 
of  isolation,  of  the  P  esters  from  glucose,  Na2HP04,  NaH2P04, 
and  PhMe  at  pH  7-0  at  37°  are  examined  (cf.  Neuberg  et  al.,  A., 
1943,  II,  83).  A.  T.  P. 

Synthesis  of  5-Z)-glucosido-D-arabinose.  N.  S.  MacDonald  and 
W.  L.  Evans  (/.  Amer.  Chem.  Soc.,  1942,  64,  2731 — 2733). — Gentio- 
bioseoxime  (prep,  described),  amorphous,  with  NaOAc— AcaO  at 
105 — 120°  gives  gentiobionitrile  octa-acetate  (35%),  m.p.  108 — 109°, 


Mb  +8-60°  in  CHC13  (with  AgN03-Me0H-H20-NH3  at  room 
temp,  gives  quantitatively  AgCN),  converted  by  NaOMe-MeOH- 
CHC13  at  0°,  removal  of  HCN,  and  acetylation  into  5-D-glucosido-T>- 
arabinose  hepta-acetate,  fl-  (I)  (32%),  m.p.  161 — 162°,  Mi?  —14-4° 
in  CHC13,  and  a-form  (a  little),  m.p.  132 — 133°,  [a]^J  +23-1°  in 
CHC13.  NaOMe-MeOH  at  0°  hydrolyses  (I)  to  the  hygroscopic, 
amorphous  free  sugar,  which  mutarotates  to  Mb’  —31-4°  in  H20, 
reduces  Fehling’s  solution,  gives  a  phenylosazone ,  m.p.  209 — 210°, 
and  with  NaOMe-MeOH  and  then  boiling  dil.  HC1  gives  100%  of 
pentose  (gentiobiose  gives  none ;  D-arabinose  tetra-  and  D  glucose 
penta-acetate  give  100%).  M.p.  are  corr.  R.  S.  C. 

Stability  of  /3-methylmaltoside  towards  hot  alkali.  T.  J.  Schoch, 
E.  J.  Wilson,  jun.,  and  C.  S.  Hudson  (/.  Amer.  Chem.  Soc.,  1942,  64, 
2871 — 2872). — The  1  :  4-a-glucoside  linking  in  (3-methylmaltoside 
and  Ca  maltobionate  and  the  1  :  4-/3-linking  in  /3-methylcellobioside 
are  stable  to  hot  alkali.  Thus,  attack  on  starch  by  alkali  must 
occur  at  the  terminal  CHO  (cf.  Evans  et  al.,  A.,  1930,  326). 

R.  S.  C. 

Constitution  of  arabo-galactan.  IV.  Structure  of  the  repeating 
unit.  E.  V.  White  (J.  Amer.  Chem.  Soc.,  1942,  64,  2838 — 2842; 
cf.  A.,  1942,  II,  397). — Arabogalactan  (I)  and  Me2SO4-30%  NaOH- 
N2  give  a  Me  ether  (OMe  44-4%),  which  by  partial  hydrolysis 
(boiling  OT4N-HCl-MeOH)  yields  products  separated  into  fractions 
by  light  petroleum  and  EtaO.  The  monosaccharides  are  investigated 
by  complete  methylation  and  then  methanolysis.  (I)  yields,  inter 
alia,  2:3:  5-trimethylmethyl-l-arabinoside,  octa-  and  hepta-methyl- 
6-d-galactosidogalactose,  and  a  residue  containing  mainly  2  :  4-di- 
methylgalactose  anhydride  units.  The  dimethylated  units  are 
united  more  through  Cuj-C^j  than  through  C(1)-C(3),  there  being 
also  some  C(])-  C(3)-C(6)  linking.  A  complete  structure  is  tentatively 
•suggested.  R.  S.  C. 

Polysaccharides  of  carragheen  moss  (Chondrus  crispus).  I. 
Linkage  of  tf-galactose  residues  and  ethereal  sulphate.  J.  Buchanan, 
E.  E.  Perciva],  and  E.  G.  V.  Percival  (J.C.S.,  1943,  51 — 54). — The 
products  of  methylation  and  hydrolysis  of  extracts  of  carragheen 
moss  by  cold  and  hot  HaO  have  been  studied.  The  isolation  of 
(3-methylglucoside  tetra-acetate,  tetramethylglucopyranose,  and 
glucosazone  shows  that  small  amounts  of  glucose  are  present. 
Colorimetric  determinations  on  galactose-free  syrups  indicate  ~20% 
of  ketoses.  From  the  isolation  of  galactosazone,  6-methylgalactos- 
azone,  and  tetramethyl-d-galactopyranoseanilide,  it  is  inferred  that 
2-methyl-  and  2  :  6-dimethyl-galactose  are  present,  and  that  galactose 
residues  constitute  31%  of  the  cold,  33%  of  the  hot,  extract.  From 
the  slow  removal  of  S04  by  NaOH  and  the  fact  that  the  OH  groups 
on  C(2)  and  C(6)  are  free,  it  is  concluded  that  the  S04  residue  is 
attached  to  C(4),  while  the  galactose  residues  are  joined  by  positions 
1  and  3.  A.  Li. 

Polysaccharides  of  Iceland  moss  ( Cetraria  islandica ).  I.  Hemi- 
celluloses.  H.  Granichstadten  and  E.  G.  V.  Percival  ( J.C.S. ,  1943, 
54 — 58). — Hydrolysis  of  the  hemicelluloses  extracted  from  Iceland 
moss  by  cold  4%  NaOH,  after  removal  of  lichenin  and  lichen  acids, 
yields  glucose  (89),  galactose  (8),  mannose  (3),  and  a  uronic  ( ?  gluc¬ 
uronic)  acid  (5%).  Methylation,  fractionation,  and  determinations 
of  i]  show  that  the  "  hemicellulose  ”  is  a  mixture  with  mean  mol. 
wt.  similar  to  that  of  lichenin.  Hydrolysis  of  the  fractions  produces 
2:4:6-  ( anilide ,  m.p.  162 — 166°)  and  other  trimethylglucoses,  and 
shows  the  presence  of  galacto-  and  gluco-pyranose  end  groups. 
These  results,  and  investigation  of  positions  2,  6,  and  4  by  oxidation 
and  amide  formation,  production  of  ^>-C6H4Me-S02  derivative,  and 
effect  of  methanolysis  on  [a],  respectively,  show  that  the  hemi¬ 
celluloses  consist  chiefly  of  /3-glucose  units  linked  through  positions 
1  :  2,  1  :  3,  1  :  4,  and  1  :  6.  A.  Li. 

Fractionation  of  starch  by  selective  precipitation  with  butanol. 

T.  J.  Schoch  [J.  Amer.  Chem.  Soc.,  1942,  64,  2957 — 2961). — Defatted 
starch  (150 — 450  g.)  in  H20  (1  1.)  is  added  with  stirring  to  boiling 
HzO-BuOH  (14  :  2  1.),  autoclaved  at  18 — 20  lb.,  centrifuged  to 
remove  0-4%  of  insol.  matter,  and  slowly  cooled.  The  ppt.  (~22% 
for  maize  or  potato  starch)  is  removed  by  centrifuging  (and,  if  desired, 
purified  by  similar  repptn.) ;  the  filtrate  yields  the  sol.  portion. 
The  ppt.  is  spherocryst.  (different  for  maize  and  potato  starches), 
has  a  high  alkali  no.,  and  is  more  sol.  and  more  liable  to  gel  and 
retrograde  than  the  sol.  part.  Other  minor  differences  are  also 
noted.  Part  of  the  sol.  fraction  of  maize  starch  but  all  that  from 
potato  starch  undergoes  electromigration.  The  sol.  part  of  potato 
starch  contains  all  the  P,  all  of  which  electromigrates.  Waxy 
maize  starch  gives  no  insol.  fraction.  R.  S.  C. 

Causes  of  the  diversity  in  acid  hydrolysis  of  starch  substances. 

M.  Samec  and  M,  Dermelj  (Gazzetta,  1942,  72,  145 — 150;  cf.  A., 
1930,  416;  1931,  941). — Amylo-amylose  (I),  the  first  sol  from  potato 
starch  heated  with  HaO  at  120°,  erythro-amylose  (II),  the  sol 
obtained  from  later  fractions  on  repeated  further  heating  of  the 
residual  gels  with  H20,  and  erythro-granulose  (III),  from  Lintner’s 
acid  and  jS-amylase  (IV),  are  hydrolysed  (a)  by  0-5n-  and  (6)  by  50% 
H2S04.  In  [a),  the  reducing  power  to  KMn04  increases,  at  first 
more  rapidly  with  (II)  than  with  (I),  and  then  vice  versa.  In  (h) 
the  velocity  coeff.  of  (unimol.)  hydrolysis  of  (I)  is  approx,  const  up 
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to  65%  decomp.,  then  increases;  of  (id.  increases  up  to  65% 
decornp.  and  then  decreases  sharply;  of  (III),  increases  steadily  - 
This  diversity  is  discussed  with  reference  to  the  structure  of  the 
substances;  in  (I),  fission  of  a-1  :  4  glucosidic  linkages  precedes 
that  of  maltose  (more  rapid) ;  in  (II),  mols.  with  branched  linkings, 
more  slowly  attacked,  accumulate  during  hydrolysis;  in  (in), 
a-l  :  4  glucosiGic  linkings  have  already  been  attacked  by  (IV),  and 
branched  linkings  are  first  hydrolysed.  E.  W.  W. 


III.— HOMOCYCLIC. 

Properties  o£  synthetic  lubricating  oils.  Cyclic  hydrocarbons  with 
22 carbon  atoms  per  molecule.  E.  Neyman-Pilat  and  S.  Pilat  ( Ind. 
Eng.  Chem.,  1941,  33,  1382 — 1390). — 2-Dodecyl-p-cymene,  C22H33, 
b.p.  163 — 164°/1  mm.,  and  -p -menthane,  C22H44,  b.p.  159 — 160°/ 

I  mm.,  a-perhydrocarvacryl-fi-diisoamylethane,  C22H14,  b.p.  150  — 

152°  / 1  mm.,  and  -fi-(\-decahydronaphthyl)ethane,  C22H40,  b.p. 
165 — 166°/1  mm.,  afi-dicarvacryl-,  C22H30,  b.p.  155 — 156°/1  mm., 
and  afl-diperhydrocarvacryl-ethane,  C22H42,  b.p.  153 — 154°/1  mm., 
and  1  -dodecyldecahydronaphthalene,  C22H42,  b.p.  170 — 171°/1  mm., 
are  synthesised,  and  physical  consts.  are  determined.  The  influence 
of  structure  on  b.p.  is  studied.  Reduction  of  the  aromatic  to  the 
corresponding  hydroaromatic  rings  decreases  the  b.p.  for  mono- 
and  di-cyclic  uncondensed  compounds  by  3 — 4°,  and  for  polycyclic 
compounds  by  50°.  Branching  of  the  paraffinic  side-chain  lowers 
the  b  p.  by  7 — 9°.  Splitting  the  side-chain  and  alkylation  of  the 
rings  with  shorter  chains,  and  introduction  of  strongly  alkylated 
rings,  e.g.,  perhydrocarvacryl,  lowers  the  b.p.  Introduction  of 
unalkylated  rings  slightly  increases  the  b.p.  for  condensed  naphthenic 
rings  and  uncondensed  benzene  and  cycfohexane  rings,  and  the  rise 
in  b.p.  is  appreciable  in  the  case  of  condensed  polycyclic  aromatics. 
Data  obtained  by  synthesis  of  pure  hydrocarbons  may  be  applierf 
to  the  determination  of  the  general  character  of  the  chemical 
structure  of  certain  oils.  A.  T.  P. 

Organic  reactions  with  boron  trifluoride.  XXVII.  Boron  tri¬ 
fluoride-catalysed  alkylations  of  halogenobenzenes.  G.  F.  Hennion 
and  V.  R.  Pieronek  (/.  Amer.  Chem.  Soc.,  1942,  64.  2751 — 2752  ;  cf. 
A.,  1942,  II,  84). — Primary  or  sec.  alcohols  (Pr,  Bu,  amyl,  octyl; 
cydohexanol)  with  PhCl,  PhBr,  or  Phi,  BF3,  and  P206  (0-25  mol.) 
at  room  temp.,  raised  slowly  to  75 — 85°,  give  19T — 66-4%  of 
p-halogeno-sec.-alkylbenzenes.  Yields  decrease  as  the  mol.  wt.  of 
ROH  or  halogen  increases.  Absence  of  w-isomerides  is  proved  by 
oxidation  (K3Cr207-H2S04-Ac0H  at  70 — 75°)  to  p-Hal-C8H4-C02H 
only.  The  sec.-alkyl  of  the  product  is  proved  by  conversion 
of  C„H4Cl-CHMeEt  by  Na  in  liquid  NH,  at  —34°  into  p- 
CHMe£t-C„H4-NH2  (10%)  and  CHPhMeEt  (50%).  The  following 
(with  n  and  d)  are  recorded  :  (J-^-chlorophenyl-propane,  b.p.  66 — 
72°/Il  mm.,  -butane,  b.p.  81 — 82°/8  mm.,  -n-pentane,  b.p.  93 — 96°/ 
fl  mm.,  and  -n-octane,  b.p.  106 — 108°/ 3  mm.,  y-£-chlorophenyl-»- 
pentane,  b.p.  95°, /10  mm. ;  p-chlorophenylcycfohexane,  b.p.  145 — 
147°/19  mm. ;  f! -^-bromophenyl-propane,  b.p.  58 — 60°/3  mm., 
-butane,  b.p.  96-— 98°/8  mm.,  and  -n-pentane,  b.p.  68 — 72°/3  mm. ; 
0-p-iodophenyl-butane,  b.p.  92 — 94°/3  mm.,  and  -M-pentane,  b.p. 
94—970/3  mm.  R.  S.  C. 

Chemical  mol.  wt.  determination  of  polystyrenes.  I.  W.  Kern 
and  H.  Kammerer  (/.  pr.  Chem.,  1942,  [ii],  161,  81 — 112). — Mol.  wt. 
and  Br  content  of  many  polystyrenes  prepared  from  styrene  and 
(£-C8H4Br-C0)202  in  absence  or  presence  of  Bz202  are  determined, 
and  constitutions  are  discussed.  A.  T.  P. 

Stereoisomeric  diphenyloctatetraenes.  L.  Zechmeister  and  A.  L. 
LeRosen  (/.  Amer.  Chem.  Soc.,  1942,  64,  2755 — 2759). — 

Ph-[CHXH]4-Ph  (I),  m.p.  235 — 237°  (corr.),  in  boiling  C8H„  (several 
hr.),  boiling  Ph20  (15  min.),  or  Ph2  at  140°  (5  hr.)  or  with  I  in  C9H8 
at  25°  gives  partly  two  isomerides,  separated  by  chromatography 
(A1j03)  ;  irradiation  (ultra-violet)  in  C8H6  gives  unchanged  (I)  83% 
with  12%  and  2%,  respectively,  of  the  above-named  and  traces  of 
two  further  isomerides.  All  the  isomerides  regenerate  (I)  when 
kept  in  C8H8  (proved  by  change  of  absorption  spectra)  or  rapidly 
when  solutions  are  evaporated.  Steric  interference  of  the  o-  and 
y-Il  greatly  decreases  the  stability  of  the  a|9-cts-forms.  Therefore, 

II  (I)  >s  the  all  trans  form,  the  commonest  isomerides  are  trans-cis- 

trans-lrans  and  trans-cis-cis-trans ,  respectively.  R.  S.  C. 

Arylamine  salts  as  derivatives  for  identifying  aromatic  sulphonic 
acids.  0.  C.  Dermer  and  V.  H.  Dermer  (J.  Org.  Chem.,  1942,  7, 
581  -586). — The  alkali  sulphonate,  a  small  excess  of  freshly  distilled 
amine,  HC1,  and  H20  are  heated  until  dissolution  is  complete, 
charcoal  is  added,  and  the  solution  is  filtered  and  cooled.  The 
salts  are  cryst.  from  1%  AcOH  to  minimise  hydrolysis.  NH2Ph, 
0-  and  p-C8H4Me-NH2  salts  of  many  aromatic  sulphonic  acids  with 
their  m.p.  are  listed.  Some  of  the  m.p.  are  inconveniently  high  and 
blurred  by  decomp,  and  the  vals.  for  isomerides  and  for  homologues 
and  other  structurally  related  compounds  often  do  not  vary  suffi¬ 
ciently  to  ensure  differentiation  but  the  compounds  are  exception¬ 
ally  easy  to  prepare  and  crystallise  and  do  not  show  any  tendency 
to  forman  oil.  Almost  none  are  hydrated.  The  following  appear 
new.  NHaPh  salt  of  sulphonic  acid  of  4-fsopropylnaphthalene-l-, 


m.p.  190°  (decomp.);  2-chlorotoluene-5-,  m.p.  229 — 230-5°;  2- 

bromotoluene-5-,  m.p.  234 — 236°;  ^-bromobenzene  .  m.p.  237 — 
238°;  2-iodotoluene-5-,  m.p.  237 — 239°;  2-chloro-3-nitrotoluene-5-, 
m.p.  246 — 248°  (decomp.);  £-feW.-butylbenzene-,  m.p.  249 — 250°; 
^-ethylbenzene-,  m.p.  250 — 251°;  3  :  4-dichlorobenzene-,  m.p.  254 — 
255°;  ^-phenoxybenzene-,  m.p.  256 — 258°;  4-bromo-3-nitro- 
benzene-,  m.p.  256 — 259°;  4-£-nitrophenoxybenzene-,  decomp. 
255 — 260°;  2  :  4-dinitrobenzene-,  m.p.  259 — 262°  (decomp.);  2  :  5- 
dichlorobenzene-,  m.p.  262 — 263°;  diphenyl-4  :  4'-di-,  m.p.  >330° 
(decomp.).  o-Toluidine  salt  of  sulphonic  acid  from:  ^-chloro¬ 
benzene-,  m.p.  162-5 — 164°;  3  :  4-dichlorobenzene-,  m.p.  170 — 

172°;  2-chlorotoluene-5-,  m.p.  173-5 — 175°;  2-bromotoluene-5-, 
m.p.  178 — 180°;  ^-bromobenzene-,  m.p.  182 — 183-5°;  2-iodo- 
toluene-5-,  m.p.  190-5 — 191-5°;  ^-ethylbenzene-,  m.p.  192 — 193°; 
4-bromo-3-nitrobenzene-,  m.p.  199 — 200°;  ^-phenoxybenzene-,  m.p. 
205-5 — 207°;  ^-4-nitrophenoxybenzene-,  m.p.  226 — 228°;  2-chloro- 
3-nitrotoluene-5-,  m.p.  235 — 237°  (decomp.) ;  2  :  4-dinitrobenzene-, 
m ,p.  245 — 246-5°  (decomp.) ;  2  :  5-dichlorobenzene-,  m.p.  250 — 

251°;  p-tert.- butylbenzene-,  m.p.  253 — 254°;  diphenyl-4  :  4'-di-, 
m.p.  >330°  (decomp.).  ^-Toluidine  salt  of  sulphonic  acid  from: 
3  :  4 -dichlorobenzene-,  m.p.  204 — 206° ;  ^-ethylbenzene-,  m.p.  208 — 
209°;  />-broinobenzene-,  m.p.  215—216-5°;  2-chlorotoluene-5-, 
m.p.  218 — 220°;  2-iodotoluene-5-,  m.p.  220 — 222°;  2-bromo- 
toluene-5-,  m.p.  222 — 223°;  4-bromo-3-nitrobenzene-,  m.p.  235 — 
236°  (decomp.) ;  2-chloro-5-nitrotoluene-,  m.p.  238—240°  (de¬ 
comp.)  ;  2  ;  4-dinitrobenzene-,  m.p.  245 — 247°  (decomp.) ;  2  :  5-di- 
chlorobenzene-,  m.p.  247 — 248°;  diphenyl-4  :  4'-di-,  m.p.  >330° 
(decomp.).  H.  VV. 


Chloromethylation  of  naphthalene  and  the  application  of  1:5- 
dichloromethylnaphthalene  to  the  syntheses  of  polycylcic  ring 
systems.  I.  G.  Lock  and  E.  Walter  ( Bcr .,  1942,  75,  [B],  1158 — 
1163). — Treatment  of  C10HS  with  paraformaldehyde,  AcOH,  cone. 
HC1,  and  H3P04  gives  mainly  1-C10H,<CH2C1  (I)  with  smaller 
amounts  of  1  :  5-C10Ha(CH2Cl)2  (II),  m.p.  150°  (corr.),  and 

CH2(C10H,-1)2.  Under  similar  conditions  l-C10H,Me  yields  48%  of 
1  : 4-C10H8Me-CH2Cl  (III),  b.p.  185— 189°/17  mm.,  with  viscous 
material  of  higher  b.p. ;  if  the  duration  is  diminished  the  yield  of  (III) 
falls  and  unchanged  l-C10H,Me  is  left.  By  diminishing  the  relative 
proportion  of  C10H9  the  yield  of  (II)  can  be  raised  to~20%  but  (I) 
is  usually  present  to  the  extent  of  ~^20%.  (Ill),  KOAc,  and  boiling 
AcOH  afford  1  :  5-diaceloxymelhylnaphthalene,  m.p.  78°,  hydrolysed 
by  KOH-aq.  EtOH  to  1  :  5-dihydroxymethyl- 
CH2  naphthalene,  m.p.  127°  ( bisphenylcarbamate ,  m.p. 

/\  184°).  (II)  and  CHNa(COaEt)a  give  Ef2  di-aa'- 

H ,C  ( )  carbelhoxy-flp'-l :  5-naphthylenedipropionate,  m.p. 

66-5°,  hydrolysed  to  the  tetracarboxylic  acid, 
j  1  1  which  is  decarboxylated  to  1  :  5-naphthalenedi- 

’  A  ^-propionic  acid,  m.p.  258°  (corr.),  (Ef2  ester, 

rT1A  [£h2]2-C02H  m.p.  37°).  It  is  converted  by  HF  at  room 
temp,  into  El  perinaphthindan-\-one-l-firprop- 
ionate  (IV),  m.p.  90°  (semicarbazone ,  decomp.  ~228°).  H.  W. 


Dialkylation  of  naphthalene.  1  :  4-Dicyc/ohexyInaphthalene. 

C  C.  Price,  H.  M.  Shafer,  M.  F.  Huber,  and  C.  Bernstein  (J.  Org. 
Chem.,  1942,  7,  517 — 521).— The  action  of  A1C1„  on  a  mixture  of 
Buvd  and  C18HS  in  CS2  gives  a  solid  mixture  of  di-tot. -butylnaphth- 
alenes  from  which  varying  proportions  of  an  isomende  (I),  m.p. 
145—146°,  can  be  separated.  This  is  readily  oxidised  by  Cr03- 
AcOH  to  a  quinone,  m.p.  83 — 83-5°  (diacetate,  m.p.  139 — 140°,  of  the 
corresponding  quinol),  but  it  could  not  be  converted  into  a  picrate. 
The  residue  from  (I)  gives  a  picrate,  m.p.  156  156-5  ,  from  which 

is  obtained  a  hydrocarbon  mixture,  m.p.  80 — 82°,  separated  by 
fractional  crystallisation  from  EtOH  or  AcOH  into  (I)  and  an 
isomeric  compound,  m.p.  103 — 104°.  Oxidation  of  these  compounds 
with  dil.  HNOs  does  not  give  a  naphthalic  acid  whilst  treatment 
with  HgS04-H2S04  gives  only  small  amounts  of  o-C8H4(CO)20 ; 
probably  the  H2S04  catalyses  the  elimination  of  Buy  during  the 
oxidation.  (CH2-C0)20  and  £-C9H4Buy2  in  CS2  containing  A1C13  at 
—  15°  give  almost  entirely  £-tof.-butyIbenzoylpropionic  acid,  m.p. 
126°,  identified  further  by  oxidation  (KMn04)  to  ^-CflH4Buv*C02H. 
A  small  quantity  of  an  ill-defined  acid,  m.p.  176—  177.  ( benzyl - 
thiuronium  salt,  m.p.  142 — 143°),  also  results.  The  acid  is  un¬ 
saturated  towards  Br  and  KMn04  and  is  converted  by  the  latter 
into  compounds,  m.p.  194—196°  and  217—218°,  respectively.  The 
only  product  which  could  be  obtained  under  similar  conditions  from 
£-C8H4Buv2  and  (:CH-CO)20  is  p-tert.-butylbenzoylacrylic  acid, 
plates  m  p  123°,  or  needles,  m.p.  128°,  unsaturated  towards  Br 
and  oxidised  by  KMnO,  to  />-C9H4Buy-C02H.  Passage  of  BF3 
through  a  solution  of  C10H9  in  ryc/ohexanol  at  room  temp,  leads  to 
1  ■  i-dicyc\ohexylnaphthalene  (II),  m.p.  83 — 83-5°,  dehydrogenated 
by  Se  at  350°  to  1  :  4-C10H9Ph2,  m.p.  132—133°.  The  liquid  mixture 
remaining  after  removal  of  (II)  is  similarly  dehydrogenated  to 
C19H8Ph2,  m.p.  231°.  H-  W- 


Aromatic  hydrocarbons  and  their  derivatives.  XXXlli.  New 
synthesis  of  tetracene.  E.  Clar  ( Ber .,  1942,  75,  [B],  1271  -1273). 
Gradual  addition  of  A1C13  to  tetrahydronaphthalene  and  0- 
CeH4(CO)jO  in  C2H2C14  gives  o-5  :  6  :  7  :  8-tetrahydro-j3-naphthoyl- 
benzoic  acid,  which  is  immediately  dissolved  in  NaOH  and  reduced 
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by  Zn  dust  to  o-5  :  6  :  7  :  8 -tetrahydro-{l-naphthylmethylbenzoic  acid, 
m.p.  145—147°.  It  is  cyclised  by  NaCl-ZnCl2  at  300—310°  to 
5  :  12-dihydrotetracene  (I),  which  is  dehydrogenated  by  passage 
over  Cu  at  400°  or  (for  small  quantities)  by  chloranil  in  boiling 
AcOH  to  tetracene  [2  :  3-benzanthracene]  (II),  m.p.  357°  (vac.). 
(I)  is  best  deprived  of  a  yellow  colour,  due  to  (II),  by  heating  with 
a  little  (.CH-CO) 20  in  boiling  xylene.  The  absorption  spectrum 
of  (I)  is  essentially  that  of  a  simple  derivative  of  C10H8.  H.  W. 

Synthesis  of  polynuclear  hydrocarbons  from  benzanthrone.  N.  P. 

Grechkin  and  A.  E.  Arbusov  ( Compt .  rend.  Acad.  Set.  U.R.S.S., 
1941,  32,  50 — 52). — Benzanthrone  and  o  C6H4Me-MgBr  give  6-0 -tolyl- 
benzanthrone,  m.p.  150-5 — 153°,  which  is  pyrolysed  to  3  :  4  :  6  :  7 
dibenzpyrene,  m.p.  238 — 239°,  in  28%  yield.  Similarly  obtained 
are  §-(2' -methyl-V -naphthyl)benzanthrone,  m.p.  182 — 184°,  and  6  :  7- 
benz- 3  :  4 -naphthopyrene,  m.p.  242 — 244°  (8%  yield).  F.  R,  S. 

Alkylation  of  amines.  I.  J  H,  Billman,  A.  Radike,  and  B.  W. 
Mundy  (J.  Amer.  Chem.  Soc.,  1942,  64,  2977 — 2978). — NH2Ph  or 
C10H7-NH2  (3)  heated  with  R3P04  (R  =  Me,  Et,  Pr°,  or  Bu“)  (2 
mols.),  followed  by  boiling  25%  NaOH,  gives  60 — 99%  of  NArAlk2. 
Pr03PO4  gives  80-5%  of  NHPhPrf.  £-NOa-C8H4-NH2  decomposes 
under  the  conditions  of  alkylation.  R.  S.  C. 

cyc/oButane  derivatives.  I.  Degradation  of  cis-  and  trans-cyclo- 
butane-1  :  2-dicarboxylic  acids  to  the  corresponding  diamines.  E.  R. 

Buchman,  A.  O.  Reims,  T.  Skei,  and  M.  J.  Schlatter.  II.  Thermal 
decomposition  of  trans-cyclobut&ne-l  :  2-bistrimethylammonium 
hydroxide.  E.  R.  Buchman,  M.  J.  Schlatter,  and  A.  O.  Reims  (/. 
Amer.  Chem.  Soc.,  1942,  64,  2696 — 2700,  2701 — 2703). — I. 

(CH2-CH2-C02H)2  at  70 — 80°  with  SOCl2  and  then  Br  (later  at  100°) 
and  finally  MeOH  at  0°  gives  meso-  (I)  (70%),  m.p.  73-5 — 74°  and 
<7/-(CH2-CHBr-C02Me)  (II)  ( — 20%),  m.p.  11 — 12°.  With  boiling 
KCN-MeOH,  (I)  and  (II)  give  comparable  yields  (~72%)  of  Me2 
\-cyanocyc\obutane-\  :  2 -dicarboxylates,  m.p.  89-5 — 90°  (II  I)  (~28%), 
and  b.p  119 — 120°/2  mm.  (IV)  ( — 72%) ;  a  compound,  C10H12O5N2 
(?  related  to  Me2  aa'-dicyanoadipate),  m.p.  172-5 — 173-5°  (decomp  ), 
is  also  isolable  from  old  specimens.  Hydrolysis  (Fuson  et  al.,  A  , 
1929,  794;  1934,  1104)  of  (III)  gives  cyclobutane-1  :  1  ;  2 -tricarboxylic 
acid,  m.p.  (-f  *H20)  135°  (decomp.)  or  (anhyd.)  91 — 92°  (loses  C02 
at  ~  130°).  Hydrolysis  of  crude  (IV)  by  boiling  6n-HC1,  decarboxyl¬ 
ation  at  170 — 180°/20  mm.,  boiling  with  AcCl,  and  final  distillation 
gives  81%  of  cis-cyc/obutane-l  ;  2-dicarboxylic  anhydride,  m.p. 
76-5—77°,  b.p.  127 — 130°/2  mm.,  and  thence  (boiling  H20)  the 
cis  acid  (V)  (85%),  m.p.  139-5 — 140°,  which  at  200°  gives  51%  of 
trans-acid  (VI),  m.p.  130-5 — 131°.  With  CH2N2,  (V)  gives  94%  of 
cz.s-Me2  ester  (VII),  b.p.  85°/3  mm.,  and  with  boiling  HCl-EtOH 
gives  71%  of  cis-Et2  ester,  b.p.  99 — 100°/2  mm.  Hydrolysis, 
decarboxylation,  and  esterification  of  crude  (IV)  gives  82%  of  mixed 
Et2  esters.  (VII)  is  largely  isomerised  by  boiling  MeOH-NaOMe ; 
hydrolysis  then  gives  76%  of  (VI).  N2H4,H20  at  130°  converts  the 

esters  into  cis-,  forms,  m.p.  (stable)  140 — 140-5°  and  134-5 — 135°, 
and  trans-cy cloiwiane- 1  :  2-dicarboxydihydrazide,  m.p.  223 — 223-5°, 
the  latter  being  readily  obtained  from  the  mixed  esters  and  both 
yielding  by  hydrolysis  their  respective  acids.  Treating  the  derived 
dihydrochlorides  [trans-,  m.p.  ~200°  (decomp.)],  with  NaN02-H20- 
EtaO  at  13 — 16°,  evaporating  the  EtzO  layer  diluted  with  EtOH, 
and  boiling  the  resultant  EtOH  solution  gives  cis-,  m.p,  101-5 — 
102°  [and  a  little  (?)  4  :  5-dimethylenedihydrouracil,  m.p.  258-5 — 
259°],  and  trans-NOS'-dicarbelhoxy- 1  :  2  -diaminocyclobutane ,  m.p. 
129-5 — 130°,  which,  when  boiled  with  KOH-MeOH  and  distilled 
at  170°  in  steam,  give  respectively  cis-  (VIII)  (77%),  b.p.  147°/760 
mm.,  75°/50  mm.,  and  trans-1  :  2-diaminocyclobutane  (IX)  (63%), 
b.p.  151°/760  mm.,  74° /50  mm.  \cis-,  sublimes  ~150°  (decomp.),  and 
trans- carbonate,  sublimes  -~110°  (decomp.);  cis-,  m.p.  145-5 — 
146-5°,  and  trans-(PAS02)2,  m.p.  153-5 — 154°,  and  cis-,  m.p.  204-5 — 
205°,  and  trans-Bz2  derivative,  m.p.  245-5 — 246° ;  cis-,  m.p.  255° 
(decomp.),  and  trans -dipicrate,  m.p.  254°  (decomp.) ;  trans-6ss- 
phenylcarbamyl  derivative,  m.p.  279 — 280°;  trans-o*a/a?£,  m.p. 
268°  (decomp.)].  (VIII)  and  (IX)  are  also  obtained  from  (V)  and 
(VI)  respectively  by,  successively,  H2S04-CHC13-N3H  at  40°,  aq. 
KOH,  and  steam-distillation  at  ~160°.  Bz2  with  (VIII)  or  (K) 
gives  tetraphenylpyrazine.  With  C0Cl2-Et20  at  0°,  (VIII)  gives 
the  cyclic  carbamide,  m.p.  147 — 147-5°,  but  (IX)  gives  an  amorphous 
substance.  With  CS2-EtOH,  (VIII)  gives  a  dithiocarbamate,  which 
sinters  at  ~152°  giving  H2S  and  2-thiol-i  :  5-dimethylene-i  :  5 -di- 
hydroglyoxaline,  m.p.  168-5 — 169°,  formed  also  by  evaporating  an 
aq.  solution  of  the  salt.  (IX)  gives  a  dithiocarbamate,  C6H10N2S2, 
sinters  at  263°.  MeCS-NH2  and  (VIII)  give  exothermally  (later  at 
80°)  2-methyl-i  :  5-dimethylene-i  :  5 -dihydroglyoxaline,  m.p.  89 — 90° 
(picrate,  m.p.  150 — 150-5°) ;  (IX)  reacts  after  heating  to  give  a  sub¬ 
stance  whence  it  is  readily  regenerated  by  hydrolysis. 

II.  The  crude  dihydrochloride  of  (IX)  with  boiling  90%  HCOaH- 
36%  CHaO  gives  trans-1  :  2-bisdimethylaminocyclobutane  (X),  b.p. 
83°/50  mm.  [ dipicrate ,  m.p.  244°  (decomp.)]  [(VIII)  gives  a  tar], 
but  with  boiling  Mel-KOH-MeOH  gives  2-dimethylaminocyclc- 
butyltrimethylammonium  iodide,  decomp.  218 — 218-5°,  which  with 
Mel-EtOH  at  100°  gives  (XI).  The  dimethiodide  (XI),  m.p.  251° 
(decomp.)  [corresponding  dipicrate,  m.p.  288°  (decomp.)],  of  (X) 
with  Ag20-H20  gives  the  dimethohydroxide,  which  at  ~250°  or 


with  Pt— asbestos  at  350 — 360°  gives  eyc/obutanone,  b.p.  98-5 — 99 
[semicarbazone,  m.p.  212 — 212-5°;  phenylhydrazone,  m.p.  98 — 
98-5°;  2  :  4-dinitrophenylhydrazone,  m.p.  147 — 147-2°  (lit.  132 — 
133°)],  2-1 'hydroxy- 1 '-cyclobutyl-  and  2-cyc/obutylidene-cyclobut- 
anone,  separated  by  chromatography  of  the  2  :  i-dinitrophenyl- 
hydrazones,  orange,  m.p.  186 — 187°  (decomp.),  and  red,  sinters  at 
184°  (decomp.),  respectively,  1  :  5  NHMe2— NMe3,  and  (X).  1-Di- 

methylamino-A1-cyc?obutene  is  postulated  as  an  unstable  inter¬ 
mediate.  M.p.  are  corr.  R.  S.  C. 

Acetoacetarylamides. — See  B.,  1943,  II,  108. 

A'-Polyhydroxyalkylarylamines. — See  B.,  1943,  II,  107. 

Derivatives  of  IV-phenylarylamines. — See  B.,  1943,  II,  107. 

5-Acetamidosaccharin,  a  derivative  of  sulphanilamide.  O.  G. 

Backeberg  and  J.  L.  C.  Marais  ( J.C.S. ,  1943,  78 — 79). — m- 

CjHjMe-NHAc  and  ClSOaH  at  0°  give  3:1:  6-NHAc-C8H3Me-S02Cl 

(I) .  converted  into  acet-m-toluidide-6-sulphonamide  (II),  m.p.  204°, 

and  -6 -sulphonanilide ,  m.p.  155°.  (II)  and  Br— AcOH  or  aq.  NaOH- 
NaOBr  give  the  4(  ?)-Br-derivative,  m.p.  262°,  hydrolysed  (boiling 
10%  aq.  NaOH)  to  i(?)-bromo-m-toluidine-6-sulphonamide,  m.p. 
185°.  (I)  or  (II)  and  boiling  10%  aq.  NaOH  afford  3:1:6- 

NH2-C8H3Me-S03H  (with  Br-H20  gives  1  :  2  :  4 1  6  :  3-C„HMeBr3-NH2) 
or  m-toluidine-f>-sulphonamide  (III),  m.p.  172°  [2  :  4(  ?)-2?ra-deriv- 
ative,  m.p.  198° ;"  Bz2  derivative,  m.p.  265°,  also  prepared  from 
»j-C6H4Me-NHBz  and  C1S03H,  ‘followed  by  NH3],  respectively. 
6:1:  3-NH2-S02-C6H3Me-N2HS04  [from  (III)  and  H2S04-0Me-N0- 
MeOH]  with  boiling  H20  gives  m-cresol-6-sulphonamide ,  m.p.  207°, 
methylated  by  Me2S04— aq.  NaOH  to  3  :  1  :  6-0Me-C8H3Me-S02‘NH2. 

(II)  and  aq  KMnOd  at  85°  give  5-acetamidosaccharin ,  m.p.  299°, 
but  attempted  deacetylation  gives  a  non-cryst.  syrup.  A.  T.  P. 

‘  Sulphanilamide  derivatives.  Vm.  Sulphanilylamidines.  E.  H. 

Northey,  A.  E.  Pierce,  and  D.  J.  Kertesz  (J.  Amer.  Chem.  Soc.,  1942, 
64,  2763—2765;  cf.  A.,  1940,  II,  304).— NH2-CMe:NH,HCl,  p- 
NHAc-C6H4-S02C1,  and  50%  NaOH  in  COMe2  at  10—20°  give 
tA^-acetylsulphanilylacetamidine,  m.p.  244-2 — 244-7°,  hydrolysed  by 
7-5N-HC1  at  60°  to  p-NH2-CsH4-S02-NH2  (I).  Sulphanilyl-acet-  (II), 
m.p.  151-4 — 152°  (lit.  149°),  -iso hexo-,  m.p.  126 — 127-2°,  -a-phenyl- 
acet-,  m.p.  177—179°,  -benz-,  m.p.  210-2—210-7°  (lit.  203°),  and 
-p -tolu-amidine,  m.p.  234-9 — 235-4°,  are  prepared  from 
NH2-CR:NH,HC1  by  Na0H-£-N02-C8H4-S02Cl  (III)-COMe2,  fol¬ 
lowed  by  Fe  dust  in  dil.  HC1  at  95 — 100°,  the  intermediate  N02- 
compounds  having  m.p.  190-7 — 191-3°,  247 — 250°  (decomp.),  194-3— 
195-8°,  180-3 — 181°,  and  149-5 — 160°,  respectively.  Disubstitution 
also  occurs  in  amounts  varying  with  the  amount  of  (III)  used ; 
disulphanilyl-acet-,  m.p.  191-6 — 191-8°,  -benz-,  m.p.  206-4 — 207-6° 
(decomp.),  and  -p -tolu-amidine,  m.p.  166-9 — 167-5°.  and  the  corre¬ 
sponding  [NO  ft  .-compounds,  m.p.  189 — 190-7°,  241-8 — 242-6°,  and 
213-7 — 214-9°,  respectively,  sol.  in  alkali,  are  described.  AP-Nicot- 
inoyl-p-nitrobenzenesulphonamide  and  PC16  in  POCl3  at  80 — 85° 
give  the  imide  chloride,  which  with  aq.  NH3  gives  -^-nitrobenzene- 
sulphonyl-,  m.p.  232-5 — 233-5°,  and  thence  p-sulphanilyl-nicotin- 
amidine,  va.p.  208-1  208-2°.  />-N02,C8H4S02-NlCPhCl  with  aq. 

NH3Me,  NHEt2-  or  2-aminopyridine-COMea  gives  similarly  N-p- 
nitrobenzenesulphonyl-if'-methyl-'  m.p.  181-2°  (decomp.),  and  -N'-2'- 
pyridyl-benzamidine,  m.p.  180-7°  (decomp.),  and  N-p-sulphanilyl- 
N'-methyl-,  m.p.  228-1—229-2°,  -N'N '-diethyl-,  m.p.  193-7—194°, 
and  -N'-2 '-pyridyl-benzamidine,  m.p.  206-8 — 207-5°.  The  sulph¬ 
anilylamidines  are  ArS02-N!CR-NH2  [since  acid  or  alkaline  hydro¬ 
lysis  yields  (I)]  and  probably  ArS02-NlCR-NH-S02Ar  etc.  The 
physiological  activity  of  (II)  is  equal  to  that  of  (I),  but  that  of  the 
other  sulphanilylamidines  is  low.  M.p.  are  corr.  R.  S.  C. 

p-Aminobenzenesulphonylguanylguanidine  and  derivatives. — See 

B.,  1943,  III,  88. 

p-Q-c/o-Hexylaminodiphenylamine. — See  B.,  1943,  II,  107. 

Nitrophenylallylthiosemicarbazides.  Analytical  properties.  A.  W. 

Scott  and  J.  T.  Andrews  (/.  Amer.  Chem.  Soc.,  1942,  64,  2873 — 2874). 
— CH2:CH-CH2-NH-CS-NH-NHPh  (I)  and  its  o-,  m-,  m.p.  120°, 
and  p-A  f?  ,-derivat  ive  (II)-  m.p.  188°  (decomp.),  give  colours  or 
ppts.  with  Ag,  Hg1,  Hg11,  and  Cu11.  The  sensitivity  is  p-^> 
o-  >  m-NO,,  (I).  (II)  gives  a  ppt.  with  solutions  containing  1 
p.p.m.  of  Hgn  and  a  slight  colour  with  1  pt.  in  10’ ;  unsatis¬ 
factory  quant,  results  were  obtained.  R.  S.  C. 

Reversible  photochemical  processes  in  rigid  media.  Dissociation 
of  organic  molecules  into  radicals  and  ions. — -See  A.,  1943,  I,  133. 

Initial  step  in  the  action  of  acids  on  tetra-arylhydrazines.  G.  N. 

Lewis  and  J.  Bigeleisen  (J.  Amer.  Chem.  Soc.,  1942,  64,  2808 — 2810). 
— Addition  of  HC1  to  (NPh2)2  causes  initial  formation,  even  near 
liquid  air  temp.,  of  NPhs+,  spectroscopically  identified.  Both 
NPh2Cl  and  NPh2+  are  too  unstable  to  be  observed  except  at  very 
low  temp.  W.  R.  A. 

5-/erf.-Amyl-o-cresol. — See  B.,  1943,  II,  107. 

Long-chain  acyl-  and  alkyl-phenols.  K.  Paranjpe,  N.  l. 
Phalnikar,  and  K.  S.  Nargund  [J.  XJniv.  Bombay,  1942,  11,  A,  Part  3 
120 — 123). — PhOH,  RCOjH,  and  ZnCl2  yield  >70%  of  o-OH-CtH( 
undecyl,  tridecyl,  pentadecyl,  new  m.p.  58°,  and  heptadecyl  ketone 
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“T  p-  66 — 67=  Me  ethers,  b.p.  110’/50  mm..  180 — 182=  66  mm.. 

mm-  (m-p.  38”).  and  m.p.  42“  (oxidised  by  KMnO,  in 

- •  °-OMe-CiHj-CO,H),  respectively],  reduced  (Clemmensen) 

to  o-nyaroxydodecyl-,  b.p.  175°/30  mm.,  -tetradecyU,  b.p.  170°/60  mm., 
-klxaaecyU,  b.p.  210°/45  mm.,  and  -octadecyUbenzene,  m.p.  58 2 
rfPC^ie  y'  phO.Me.  RCOC1,  and  A1C1,  in  PhXOj  yield  >84% 
l  ot  p -OMe-CtHK  undecyl,  m.p.  57°  (oxime,  m.p.  60°),  iridecyl,  m.p. 
63°  (semicarbazone,  m.p.  71°;  oxime,  m.p.  66°),  pentadecyl.  and 
ieptadecyl  ketone,  m.p.  75°  (oxidised  to  p-0Me-C,Ht"C02H).  These 
II  are  demethylated  to  the  phenols,  and  reduced  (Clemmensen  i  to 
I  p -methoxy-dodecyl-,  b.p.  180°(50  mm.,  -tetradecyU,  b.p.  210°/60  mm., 

1  -hexadecyl-,  m.p.  54°,  and  -octadecyl-benzene,  m.p.  60°,  respectively, 
f  „  A.  Li. 

j  p-Tolnenesulphonates  of  nitro-4-phenylphenols.  S.  E.  Hazlet, 
D.  A.  Stauffer,  and  H.  O.  Van  Orden  (/.  Amer.  Chem.  Soc.,  1942,  64. 
J  3057). — 2  :  6 -Di-,  m.p.  186 — 187°,  and  2:6:  A' -tn-mtro  4  dipheny’-yl 
y-toluenesulphonate,  m.p.  219 — 220°.  are  prepared  from  the  appro¬ 
priate  XOj-phenol  and  p  C.H.Me-SOjCl  in  C;HSX  or  CsHsX-dioxan, 
I  respectively.  R.  s.  C. 

Structure  of  Skita’s  “  9  :  10-dihydroxydecahydrophenanthrene.” 
P,  Levine  :J.  Amer.  Chem.  Soc.,  1942,  64,  3046 — 3047). — Skita’s 
so-called  9  :  10-dihydroxy- 1  :2:3:4:5:6:7:8:9:  10-deca-  (A., 
1926,  173 ;  cf.  A.,  1943,  II.  65)  is  9  :  UUdihydroxy-l  2:3:45:6:7:8- 
octa-hydrophenanthrene  (I),  since  it  consumes  1  equiv.  of  Pb(OAc), 
in  C,H,  to  give  the  qninone,  which  with  Zn  dust  and  a  trace  of 
KEt,  in  Ac.O  gives  the  diacetate  of  (D.  R.  S.  C. 

Phenylethylamines.  IV.  Dimethoxy-  and  dihydroxy-phenyl-n- 
propylamines.  E.  H.  Woodruff  (J.  Amer.  Chem.  Soc.,  1942,  64, 
2*8-59 — 2862;  cf.  A.,  1940,  II,  213). — Hydrolysis  and  methylation  of 
bydroxv-4-methylcoumarins  gives  trans- (OMe) 2C  #H  j-CMelCH-COjH . 
iOMe),C,H,-COMe  gives  by  the  Reformatsky  reaction  and  dehydra¬ 
tion.  at  250 — 300°  etc.  2  :  3-,  m.p.  121 — 122°  (Et  ester,  b.p.  165 — 
175=  (8  mm.),  2  :  6-,  m.p.  143—144°  {form,  m.p.  185 — 185-5°,  obtained 
from  6-hydroxy-4-methylcoumarin)  {Et  ester,  b.p.  136 — 138°/0-03 
mm.),  3:4-,  m.p.  138 — 140°  (Et  ester,  b.p.  200 — 203°/ll  mm), 
and  3  :  5 -dimethoxy-fl-methylcinnamic  acid,  m.p.  123-5 — 124-5°  (Et 
ester,  b.p.  197 — 203°/ll  mm.,.  Electrolytic  reduction  of  cinnamic 
acids  gives  0-2  :  3-,  m.p.  77°,  b.p.  181 — 184°/0-15  mm.,  -2  :  4-,  m.p. 
104 — 105°,  2  :  5-,  m.p.  78 — 79°,  b.p.  175 — 185°/0-l  mm.,  -2  :  6-, 
m.p.  78-5—79°,  b.p.  190 — 197°/3  mm.,  -3  :  4-,  m.p.  84 — 85°,  and 
-3  :  5-dimethoxyphenyl-n-butyric  acid,  b.p.  184 — 185°/0-05  mm.,  and 
thence  the  amides,  m.p.  90 — 91°,  133 — 134°,  122°  (lit.  121°),  153 — 
155’,  131°,  and  92-5 — 93’,  respectively,  which  with  NaOBr  give 
0-2 :  3-,  b.p.  150— 154°  11  mm.  (133-5^-134°).  0-2:4-,  b.p.  158— 
160714  mm.  (146—147°).  0-2  :5-,  b.p.  164— 166°/16  mm.  (149— 
150°),  0-2  :  6-,  b.p.  155— 158°, 5  mm.  (143—145°),  0-3  :  4-,  b.p. 
163 — 166°  15  mm.  (205 — 206°).  and  0-3  :  5-dimethoxyphenyl-n-propyU 
amine,  b.p.  179 — 184°/14  mm.  (105 — 107°),  figures  in  parentheses 
being  m.p.  of  the  hydrochlorides.  Cone.  HC1  at  160°  then  yields 
the  corresponding  fi-dihydroxyphenyUn-propylamine  hydrochlorides , 
m.p.  191—191-5°,  222—223°,  167-5—169-5°,  93—95°,  180—181°, 
and  164 — 166°,  respectively.  5-Hydroxy-4-methylcoumarin  and 
Hj-Raney  Xi  in  EtOH  at  60°/60  lb.  give  5-hydroxy-i-methyl-’.\  :  4- 
dihydrocoumarin,  m.p.  160°,  b.p.  214°/5  mm.  -R.  S.  C. 

3- Alkoxydiphenyls.  See  B.,  1943,  II,  108. 

Bole  of  neighbouring  groups  in  replacement  reactions. — See  A., 
1943,  II,  117. 

4- Nitrodiphenyl  ether-4'-snlphonyl  chloride  and  -4'-snlphonamide. 

V.  H.  Dermer  and  O.  C.  Dermer  {J.  Amer.  Chem.  Soc.,  1942,  64, 
3056 — 3057). — p-XO,-C,H,-OPh  and  warm  cone.  HjSO,  give  4- 
N0,-C,H,-O-C,H1-SOsH  4  (I),  converted  by  PC15  into  4 -nitrodiphenyl 
ether  A’ -sulphonyl  chloride,  m.p.  84 — 85°  (corr.),  which  is  also  obtained 
(m.p.  85-5—86-5°)  from  p-OPh-C6H,-SOjCl  by  HjSO.-HXO.-AcOH 
at  60 — 70°  and  vields  the  amide,  m.p.  130 — 131°.  The  acid  of 
Jones  et  al.  (A.,  1916,  i.  644)  was  (Ii.  R.  S.  C. 

ao0-Tri-p-anisyl-Aa-propene  and  -butene. — See  B.,  1943,  III,  88. 

Attempted  asymmetric  syntheses  involving  the  Grignard  reagent  in 
optically  active  solvents.  D.  S.  Tarbell  and  M.  C.  Paulson  (J.  Amer. 
Chem.  Soc.,  1942,  64,  2842 — 2844). — CHPhMe-OH  is  inactive  when 
prepared  from  MgMel  and  PhCHO  in  d-CHMeEt-OMe  or  bornyl- 
dunethylamine  (I),  but  in  (I)  a  dextrorotatory  by-product  is  formed. 
In  f-menthyl  Me  ether  (II),  b.p.  83°/12  mm.,  [a]|f  — 95-6°,  Mel  or 
EtI  with  Mg  gives  an  insol.  product  preventing  further  reaction; 
MgMel  (EtjO  removed  after  prep.)  and  Pi°CHO  in  (II)  give 
Bn“OH  and  CO  Me  PrA  Heating  Mg  and  PhBr  in  (I)  at  130 — 140° 
and  then  adding  paraldehyde  at  110 — 120°  gives  CHPhMe-OH 
(45 — 60%).  a  usually  0.  R.  S.  C. 

Phenol-formaldehyde  resins.  Acetylation  of  hydroxybenzyl 
alcohols.  R.  Barthel  (J.  pr.  Chem.,  1942,  . ii],  161,  77 — 80). — 
0  OH-CtH,-CH,-OH,  PhOH.  and  Ac:,0  give  PhOAc  and  o -acetoxy- 
benzyl  acetate,  b.p.  103— 104°/I  mm.  1:4:2:  6-OH-C,H2Me(CH.-OH). 
similarly  affords  its  triacetate,  b.p.  157 — 158°  T  mm.  Acetylation 
(Ac.O)  of  the  resin  obtained  when  1:4:  2-OHC  5H,Me-CH.-OH  is 
heated  at  150  for  a  short  time  gives  little  of  the  corresponding 


diacetate,  b.p.  122 — 123°  1  mm.,  and  a  product  hydrolysed  to  di-2- 
hydroxy-5-methylbenzyl  ether,  m.p.  101 — 102°.  A.  T.  P. 

Formation  of  phenol-formaldehyde  resins.  X.  Mechanism  of 
“  hardening  ”  of  resols.  “  Hardening  ”  of  p-hydroxy mesityl 
alcohol.  E.  Adler,  H.  von  Euler,  and  J.  O.  Cedwal!  {Arkio  Kemi, 
Min.,  Geol.,  1942,  15,  A.  No.  7,  17  pp.  ;  cf.  B.,  1942,  II,  25).— 
4:3:5:  l-OH-C,HjMej-CH.-OH  (I)  (from  2:6:  l-C,H.Me,-OH  and 
40%  CH.O  in  5%  NaOH  for  24  hr.)  at  140—155°  for  30—60  min. 
gives  5o — 57%  of  unchanged  (I),  CH.O,  10 — 13%  of  (4  :  3  :  5  :  1- 
OH-C,H,MeJ,CH.,  1 — \b%oidi-(i-hydroxy-Z :  o-dimethylbenzyl )  ether, 
m.p.  not  given,  and  0 — 5%  of  4  :  4' -dihydroxy -3  : 5  :  3' :  o'-tetramethyl- 
afl-diphenylethane  (II,  m.p.  168 — 169°  {diacetate,  m.p.  148 — 149°; 
Me1,  m.p.  88 — 88-5°,  insoL  in  dil.  NaOH,  and  Met  ether,  m.p.  108 — 
109°).  At  170 — 180°  (I)  gives  in  good  yield  (H)  and  4  :  4 '-dihydroxy- 
3:5:3':  o'-tetramethylstUbene  (HI),  m.p.  233—236°  [diacetate,  m.p. 
239 — 240°,  gives  a  red  colour  with  CfXO,),]  separated  via  the 
insol.  (II)-C5H5X  complex.  (IHi  is  reduced  to  (II)  by  H,-PtO.  in 
AcOH,  but  not  in  EtOAc,  and  gives  with  Br-Et20  the  dibromide, 
m.p.  187°  (decomp.),  and  thence  (KOH)  (4:3:5:  l-0!CgH2Me2:CH).. 
It  is  concluded  that  condensation  in  PhOH-CHjO  type  resins  at 
low  temp,  takes  place  by  way  of  •CH,OCH.-  and  •CHJ-  linkings, 
which  are  supplemented  at  high  temp,  by  -CHj-CH,-  and  -CHICH- 
linkings  formed  from  p-quinonemethides.  At  all  temp,  condens¬ 
ation  occurs  primarily  para  to  OH,  followed  by  secondary  cross¬ 
linkings  in  the  o-positions.  M.  H.  M.  A. 

aa00-TetraphenylethanoL  A.  Banchetti  (Gazzetta,  1942,  72, 
74 — 77;  cf.  Wegler,  A.,  1934.  292). — The  best  prep,  of 
CHPhj-CPlij-OH  (I)  is  that  of  Paterno  et  al.  (A.,  1909,  i,  393). 
When  distilled  at  atm.  pressure,  (I)  gives  (CHPh.).  (II).  which 
may  account  for  the  variability  of  m.p.  assigned  to  (Ii.  Using  the 
Kofler  microscope,  m.p.  of  (I)  and  (III  are  244°  and  215°,  respectivelv. 

E.  W.  W 

Reaction  of  magnesinm  n-butyl  bromide  with  aromatic  ketones. 
(Misses)  H.  M.  Crawford,  M.  E.  Saeger,  and  F.  E.  Warneke  {J.  Amer. 
Chem.  Soc.,  1942,  64,  2862— 2864  .— MgBu“Br  III  with  COPhMe 
gives  p-phenyl-a-hexan-p-ol  (72 — 80%),  b.p.  123 — 124°, 9  mm.,  de¬ 
hydrated  by  Lucas  reagent  to  f}-phemyl-\&-n-kexene,  b.p.  223 — 226°. 
COPhj  and  (I)  give  CHPh2-OH  (17—30%)  and  (CHPhA.O  (5-6%). 
Bz,  and  (Ii  give  benzoin  (0 — 13%).  ap-diphenyl-n-hexan-fl-oUa-one 
(II)  (0-5 — 5-6%),  m.p.  124°,  and  £t,-diphenyl-a-decane s^-diol  (0 — 
trace),  m.p.  184°.  Dehydration  (Lucas  reagent)  of  (ID  gives  afl-di- 
phenyl-SP-a-hexen-a-one,  b.p.  288 — 290°.  COPh-CH,Ph  gives  0 — 
7-4%  of  (CHPh:).,  0— traces  of  [CH*Ph-CPh(OH)-]„  and  0— traces 
of  the  ?  pinacolone,  m.p.  133°.  R.  S.  C. 

Action  of  alkaline  reagents  on  a5-dihalogeno-a5-dibenzoylbutanes. 
R.  C.  Fuson,  H.  H.  Hully,  J.  F.  McPherson,  and  F.  W.  Spangler 
(J.  Org.  Chem.,  1942,  7.  462  -465  ;  cf.  A.,  1932,  746  ;  1940,  II,  178). 
— aS-Dibromo-aS-dibenzoylbutane  is  converted  by  alkaline  reagents, 
best  XHEt,,  into  5-bromo-5-benzoyl-l -phenyl- A’-cydopentene  oxide 
(I),  m.p.  138 — 139°,  converted  by  NH2OH  into  an  oxime  (II),  m.p. 
178 — 179°  (decomp.),  and  an  unstable  compound,  m.p.  90 — 93° 
(decomp.),  ill)  and  SOC1,  in  CHC1,  give  the  corresponding  o-carb - 
oxyanilide,  m.p.  172 — 173°  (decomp.).  MgPhBr  and  (D  in  EtsO 
afford  o-bromo-\-phenyl-o-a-hydroxybenzhydryl-!s}-cyc\opentene  oxide, 
m.p.  127 — 129°  (decomp.),  converted  by  Zn  dust  in  boiling  AcOH 
into  (probably)  l-phenyl-o-benzhydrylidene-M-cyclopenlene  oxide, 
m.p.  159 — 160°.  (Bz-[CH,V,j  and  CL,  in  hot  CC1,  give  ah-dichloro-ah- 
dibenzoylbutane ,  m.p.  177 — 178°,  transformed  by  XHEtj  in  boiling 
C,H,  into  5-chloro-o  benzoyl-l  pheny!  M-cyc\opentene  oxide  (III/, 
m.p.  131 — 132°  {oxime,  m.p.  168 — 169°),  which  does  not  give  a  ppt. 
with  boiling  AgXO,-EtOH  and  does  not  decolorise  KMnO,  in 
COMe..  (IH  i  is  reduced  by  Zn  and  AcOH  to  (Bz-fCH,],),.  With 
MgPhBr  in  Et-O  (III  vields  5-chloro-l-phenyl-o-a-hydroxybenzhydryl- 
A^vclo pentene  oxide  (IV  i,  m.p.  169-5 — 170-5°,  which  is  rearranged 
by  HC1  in  Et.O  to  a  compound,  C,,!!, ,0-Cl,  m.p.  70 — 80°.  Reduc¬ 
tion  of  (IVi  by  Zn  dust  and  boiling  AcOH  gives  1  -phenyl-b-a- 
hydroxybenzhydryl-M-cyclopeniene  oxide,  m.p.  112 — 113°.  H.  W. 

Autoxidation  of  hydrocarbons.  VI.  Indane  peroxide.  H.  Hock 
and  S.  Lang  ( Ber .,  1942,  75.  ]B],  1051—1054). — Freshly  distilled 
indane  is  treated  with  dry  O,  while  irradiated  at  60°,  the  product 
is  treated  with  25%  XaOH  at  —5°,  and  the  resulting  Xa  salts  are 
acidified  and  extracted  with  Et,0;  the  EtjO  solution  is  washed 
with  aq.  XaHCO,  (the  acid  removed  contains  a  little  homophthalic 
acid)  dried,  and  distilled,  thus  giving  1  -indanyl  H  peroxide  (I),  b.p. 
64 — 65°/0-01  mm.,'  74 — 75°/0-04  mm.,  violent  decomp.  135 — 140°. 

(I)  is  catalvticallv  decomposed  by  aq.  FeSO,  at  100°  into  indan-l-one 

(II)  (70%),  obtained  also  in  90%  yield  by  the  oxidation  of  (I)  by 

Pb(OAc)4  in  AcOH  at  15—25°.  Reduction  of  (I)  by  Xa,SO,-H.O 
affords  indan-l-ol  (IIIj,  new  m.p.  39°.  Decomp,  of  (I)  with  2.s-NaOH 
at  70°  affords  (II)  and  (III  .  (I)  and  MejSO,  give  1  -indanyl  Me 

peroxide,  b.p.  43 — 44°/0-05  mm.,  vigorous  decomp.  140°.  H.  W. 

Characteristics  of  0-hydroxy-0-2 :  5-dimethoxyphenylisopropyl- 
amine  hydrochloride.  R-  Baltzly  and  J.  S.  Buck  (J.  Amer.  Chem. 
Soc.,  1942,  64,  3040j. — The  substance,  m.p.  176°  (decomp.),  pre¬ 
viously  (A.,  1940,  II,  83)  thus  named  is  a-2  :  o-dimethoxybenzoyl- 
ethylamme  hydrochloride  and  is  hydrogenated  (Pt-black;  H,0)  to 
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6-hyd,oxv-S-2  ;  5-dimethoxyphenylisopropylamine 
m.p.  215°;  Acz  derivative,  m.p.  120°). 


[hydrochloride, 
R.  S.  C. 


Hydrogenated  acids  of  chaulmoogia  oil.  N.  P.  Buu-Hoi  and  P. 
Cagmant  (Ber.,  1943,75,  [B],  1181 — 1189). — Catalytic  hydrogenation 
(  Raney  Ni)  of  Ethydnocarpate,  b.p.  158 — 161°/0-2  mm.,  [a]D~+56° 

and  Et  chaulmoograte,  b.p.  171— 172°/0-2  mm.,  [Q]D - )-51°  gives 

the  H2-esters,  b.p.  198— 200°/13  mm.,  and  216— 218°/12'  mm., 
respectively,  hydrolysed  to  dihydrohydnocarpic  (I),  b.p.  180 — 182°/ 
1-3  mm.,  m.p.  63-5°,  and  dihydrochaulmoogric  acid  (II),  b.p.  199 — 
201  /I-3  mm.,  m.p.  73°,  respectively.  (I)  is  converted  by  Br  and 
red  P  at  room  temp,  and  then  at  100°,  followed  by  aq.  H2SOs  or 
F.tOH  at  0°,  into  a-hromodihydrohydnocarpic  acid  (III),  a  viscous 
liquid,  or  its  Et  ester  (IV),  b.p.  195°/3  mm.,  which  rapidly  blackens 
on  exposure  to  light  and  air,  respectively.  (IV)  and  anhyd.  NPhEt2 
at  215 — 220°  for  72  hr.  give  Et  d'  hydnocarpate  \k  cyclopentyl-EP- 
undecenoate ],  b.p.  168 — 170°/1  mm.,  hydrolysed  to  the  acid,  m.p. 
57°,  which  is  hydrogenated  (Pt02  in  EtOH)  to  (I).  a-Bromodi- 
hydrochaulmoogric  acid  (V),  m.p.  56 — 57°  [Et  ester,  b.p.  204 — 205°/ 
1  mm.),  and  if-chaulmoogric  [jz-cyclopentyl-Ea-tridecenoic]  acid,  m.p. 
12°  (Et  ester,  b.p.  190 — 195°/2-2  mm.),  hydrogenated  to  (II),  are 
similarly  obtained.  a-Iododihydrochaulmoogric  acid,  m.p.  52°,  from 
(V)  and  KI  in  boiling  96%  of  EtOH,  gives  a  non-cryst.  chloride 
and  an  amide,  m.p.  109°.  Aq.  KOH  and  (III)  at  100°  afford 
a-hydroxydihydrohydnocarpic  acid,  m.p.  75°,  in  90%  yield.  a-Hydr- 
oxydihydrochaulmoogric  acid  has  m.p.  86°.  (V)  and  KCN  in  boiling 

aq.  EtOH  afford  a-cyanodihydrochaulmoogric  acid,  m.p.  73°.  a-Anil- 
ino-,  m.p.  128 — 129°,  and  a-2-naphthylamino-,  m.p.  142°,  -dihydro¬ 
hydnocarpic  acid  and  a-anilino-,  m.p.  131 — 132°,  and  a-2 -naphthyl- 
amino-,  m.p.  143 — 144°,  -dihydrochaulmpogric  acid  are  prepared  by 
heating  the  Br-acids  with  NH2Ar.  (V)  and  NaSH  in  boiling  aq. 
EtOH  give  a-thioldihydrochaulmoogric  acid,  m.p.  66°  after  softening, 
oxidised  by  I  to  the  disulphide,  m.p.  70°.  Distillation  of  dihydro- 
hydnocarpamide  with  P2Oe  under  3  mm.  gives  dihydrohydnocarpo- 
nitrile,  b.p.  164 — 165°/0-5  mm.  Dihydrochaulmoogronitrile,  b.p. 
192— 195°/3  mm.,  is  transformed  by  NH2OH  in  boiling  EtOH  into 
dihydrochaulmoogramideoxime,  m.p.  89°.  (V)  and  MgMel  (3  mols.) 

in  Et20  give  a  complex  mixture,  b.p.  195 — 300°/l  mm.,  with  acidic 
and  ketonic  properties.  H.  W. 


Mechanism  of  the  Arndt-Eistert  reaction.  C.  Huggett,  R.  T. 
Arnold,  and  T.  I.  Taylor  (/.  Amer.  Chem.  Soc.,  1942,  64,  3043). — 
Eistert’s  mechanism  (A.,  1935,  332)  for  this  reaction  is  confirmed 
by  conversion  of  Ph13C02H  (giving,  by  decarboxylation  by  Cu 
chromite  in  quinoline,  C02  containing  2-51%  of  13C)  into 
CH2Ph-13C02H  (giving  by  similar  decarboxylation  CO.  containing 
2-53%  of  13C).  R.  S.  C. 

Modification  of  Willgerodt’s  reaction.  E.  Schwenk  and  (Miss)  E. 
Bloch  (J.  Amer.  Chem.  Soc.,  1942,  64,  3051 — 3052). — COArMe  and 
S  in  boiling  morpholine  give  CH2Ar-CS-C4H8ON,  hydrolysed  (crude, 
if  necessary)  by  alkali  in  boiling  HaO  or  EtOH  to  CH2Ar-C02H 
(10 — 75%  yield).  Halogen  or  OMe  may  be  present  in  Ar,  but  not 
N02,  NHj,  OH,  or  OAc.  Phenyl-,  m.p.  79 — 80°,  o-,  an  oil,  and 
m -anisyl-,  m.p.  82 — 84°,  _/>-bromo-  and  2  :  5-dimethoxy-phenyl-, 
oils,  fi-naphthyl-,  m.p.  108—109°,  2-phenanthryl-,  an  oil,  and  o-benzyl- 
oxyphenyl-,  m.p.  118 — 119°,  -thioacetmorpholide  are  thus  pre¬ 
pared  and  hydrolysed,  o -Benzyloxy-acetophenone  (prep,  from  o- 
OH-C6H4-COMe  and  CH2PhCl  in  boiling  15%  NaOH),  b.p.  182 — 
184°/11  mm.  (2  :  i-dinitrophenylhydrazcme,  m.p.  207 — 209;  semi- 
carbazone,  m.p.  175 — 177°),  and  -phenylacetic  acid,  m.p.  97 — 99°, 
are  described.  R.  S.  C. 


Synthesis  of  derivatives  of  r-diphenylethane  related  to  materials 
occurring  naturally.  IV.  Stilbene-2-acetic  acid.  S.  Natelson  and 
S.  P.  Gottfried  (J.  Amer.  Chem.  Soc.,  1942,  64,  2962 — 2963;  cf.  A., 
1941,  II,  133).— o-CHPh:CH-C6H4-CHO  (I)  (improved  prep.)  and 
A1  (OPrff) 3-Pr30H  give  2 -hydroxy-,  m.p.  92 — 93°,  and  thence  (SOCl2) 
2-chloro-methylstilbene,  b.p.  170 — 185°/15  mm.,  and  (NaCN— aq. 
EtOH)  stilbene-2-acetonitrile,  m.p.  81 — 82°,  .which  in  boiling  cone. 
HCl-AcOH  gives  stilbene-2-acetic  acid  (II),  m.p.  105 — 106°,  and  its 
amide,  m.p.  152 — 153°  [in  cone.  HC1— AcOH  yields  (II)].  The 
oxazolone  from  (I)  and  hippuric  acid  with  aq.  Ba(OH)2  at  85° 
gives  a-benzamido-o-styrylcinnamic.  acid,  m.p.  199 — 202°,  whence 
(II)  is  obtained  in  poor  yield  by  NaOH  and  then  H202.  4  :  5  :  1  :  2- 

(0Me)2C6H2(C0)20,  3:4:  l-(0Me)2C„Ha-CH2-C02H,  and  NaOAc  at 
230°  give  4:5:3':  i'-tetramethoxy-a-benzylidenephthalide,  m.p.  179 — 
180°,  reduced  by  Na-Hg  in  aq.  NaOH  to  4  :  5  :  3'  :  4 '-tetramethoxy- 
benzylphthalide,  m.p.  146 — 148°,  which,  when  dissolved  in  KOH— 
EtOH,  evaporated,  and  heated  at  180°  yields  4:5:3':  i'-tetra- 
melhoxystilbene-2-carboxylic  acid,  m.p.  209 — 211°.  (II)  does  not 
yield  a  lactone.  R.  S.  C. 

Synthetic  anthelmintics.  IV.  Synthesis  of  lactones  similar  to 
desmotroposantonin.  K.  Paranjpe,  N.  L.  Phalnikar,  and  K.  S. 
Nargund.  V.  y-p-Alkoxyphenylbutyrolactones.  J.  J.  Trivedi  and 
K.  S.  Nargund  (J.  Univ.  Bombay,  1942,  11,  A,  Part  3,  124 — 126, 
127 — 130). — IV.  l-Keto-7-methoxy-l  :  2  :  3  :  4-tetrahydronaphthal- 
ene,  Zn,  and  CH2Br-C02Et  in  PhMe  yield  Et  1-hydroxy -1-methoxy- 
1:2:3:  4  tetrahydro  \ -naphthylacetate ,  m.p.  50°  (free  acid,  m.p. 
127°),  which  is  dehydrated  (P2Os  in  CaHs)  and  then  hydrolysed 


(cold  alkali)  to  l-methoxy-3  :  i-dihydro-l-naphthylacetic  acid,  m.p. 
141-5°,  converted  by  60%  H2S04  at  room  temp,  into  the  lactone, 
m.p.  60°,  of  2-hydroxy-7-methoxy-l  :  2  :  3  :  4-tetrahydro- 1 -naphthyl- 
acetic  acid,  demethylated  (HBr-AcOH)  to  the  OH-lactone,  b.p. 
240°/10  mm.  l-Keto-5-methoxy-S-methyl-l :  2  :  3  :  i-tetrahydronaphth- 
alene,  b.p.  195°/50  mm.  (from  2:5:  l-0Me-C6H3Me-[CH2]3-C02H 
and  P206  in  CeH6),  similarly  yields  l-hydroxy-5-methoxy-S-methyl- 
1:2:3:  i-tetrahydro-l-naphthylacetic  acid,  m.p.  90°,  5-methoxy-H- 
methyl-3  :  i-dihydro-l-naphthylacetic  acid,  b.p.  192°/50  mm.,  and 
2-hydroxy-b-methoxy-,  b.p.  190°/20  mm.,  and  2  :  5-dihydroxy-8- 
methyl-1  :  2  :  3  :  i-tetrahydro-l-naphthylacetic  acid  lactone,  b.p.  180°/ 
40  mm. 

V.  (CH2-C0)20,  PhOAlk,  and  A1C13  in  PhN02  give  80 — 90%  of 
y-keto-y-p-ethoxy-,  -n -propoxy-,  -n-butoxy-,  -iso butoxy-,  -iso amyloxy-, 
and  -n-hexyloxy-phenylbutyric  acid,  m.p.  (to  clear  liquids)  137 — 138°, 
118 — 119°,  112,  131 — 132°,  120°,  and  109°,  respectively,  turbid 
liquids  being  formed  4 — 5°  below  these  [semicarbazones ,  m.p.  189°, 
178 — 179°,  171 — 172°,  188 — 189°,  185°,  and  181°,  respectively;  Me 
esters,  m.p.  50 — 51,  58°,  43 — 44°,  — ,  — ,  and  — ,  respectively;  Et 
esters,  m.p.  52°,  — ,  (b.p.)  240°/20  mm.,  — ,  — ,  and  — ,  respectively], 
reduced  (Na  +  EtOH)  to  the  y-OH-acids,  m.p.  — ,  101°,  80,  73°, 
83 — 84°,  and  — ,  respectively,  which  yield  the  y-p-alhoxyphenyl- 
butyrolactones ,  m.p.  73 — 74°,  64°,  63 — 64°,  (b.p.)  198°/5  mm.,  74°, 
and  66 — 67°,  respectively.  The  CO-acids  are  also  obtained  from 
^>-0H-C6H4-C0‘[CH2]2-C02Et,  AlkBr,  and  K2C03  in  COMe2. 

A.  Li. 

Mechanism  of  the  reaction  between  hindered  carbonyl  compounds 
and  the  Grignard  reagent,  n.  R.  T.  Arnold  and  R.  W.  Liggett 
(J.  Amer.  Chem.  Soc.,  1942,  64,  2875—2877  ;  cf.  A.,  1942,  II,  142). — 
Cleavage  of  allyl  ethers  by,  or  addition  of,  Grignard  reagents  depends 
on  the  amount  of  steric  hindrance  around  the  CO.  l-Bromo-2  :  3- 
dimethylnaphthalene  (prep,  from  2  :  3-CieH6Me2  by  Br-CHCl3-CCl4 
at  0° — room  temp.),  m.p.  63 — 64°,  with  Mg-MgEtBr  (trace)  in  Et20 
and  then  C02  gives  2  :  3-dimethyl-l-naphthoic  acid  (I),  m.p.  167 — 
168°,  the  allyl  ester  (prep.,  as  the  allyl  esters  below,  from  the  Na 
salt  by  CH2:CH-CH2Br  in  xylene),  m.p.  33—34°,  b.p.  155—160°/ 
2  mm.,  of  which  with  MgPhBr  gives  97%  of  (I)  and  82-4%  of 
CH,:CH-CH„Ph  (II).  Allyl  triphenylacetate,  m.p.  85—85-5°,  and 
MgPhBr  give  93%  of  CPh3-C02H.  CHMeEt-C02Et  with  NaCPh3 
and  then  CH2PhBr  gives  Et  a-benzyl-a-methyl-n-butyrate,  b.p.  127 — 
130°/9 — 10  mm.,  which  affords,  by  way  of  the  acid  (III),  the  allyl 
ester,  b.p.  139 — 140° /8  mm.,  converted  by  MgPhBr  into  (III) 
(87%)  and  (II)  (70%).  Allyl  aa-diphenylpropionate,  b.p.  175 — 
177°/8  mm.,  with  MgPhBr  gives  CPh2Me-C02H  (88%).  Allyl 
p-ethyl-n-hexoate  (prep,  from  the  alcohol  and  acid  chloride  in  CaHsN- 
CHC13),  b.p.  79 — 79-5°/8  mm.,  and  MgPhBr  give  the  acid  (30%), 
(II)  (26%),  and  impure  carbinol  (~49%).  Allyl  a-ethyl-n-butyrate 
(25-3  g.),  b.p.  165 — 167°,  with  MgPhBr  gives  CHEt2-C02H  (4-5), 
(II)  (9-0),  and  a  carbinol  (10-3  g.),  b.p.  170 — 175°/8  mm.,  converted 
by  HCO,H  into  y-benzhydrylidene-n-pentane.  Allyl  hexahydrobenzo- 
ate  (prep,  from  the  acid  chloride),  b.p.  103 — 104°/18  mm.,  and 
MgPhBr  (2  mols.)  give  only  the  carbinol,  dehydrated  by  HCOaH 
to  benzhydrylidenecyclohexane,  m.p.  82 — 83°.  Et  cydohexanone- 
2-carboxylate  with  NaOEt-EtOH-xylene-PhSOaEt  gives  Et  2-ethyl- 
cydohexanone-2-carboxylate,  b.p.  125 — 130°/18  mm.  (semicarbazone , 
m.p.  156-5 — 157°),  which  by  successive  treatment  with  H2-Raney 
Ni  at  175— 200°/2000  lb.,  P206-C6H6,  H,-Raney  Ni  at  150°/1800  lb. 
(gives  an  ester,  b.p.  100 — 110°/10 — 15  mm.),  KOH— MeOH,  SOCl2, 
and  esterification  gives  allyl  l-ethylcyclohexanecarboxylate,  b.p.  97 — 
98° /8  mm.  With  MgPhBr  this  gives  only  the  carbinol.  R.  S.  C. 

Preparation  of  o-hydrazinobenzoic  acids  and  indazolones  by  reduc¬ 
tion  of  diazotised  anthranilic  acids  by  sulphurous  acid.  K.  Pfannstiel 
and  J.  Janecke  (Ber.,  1942,  75,  [£],  1096 — 1107). — o- 
C02H-C6H4-NH-NH2,HC1,  new  m.p.  189 — 190°,  is  obtained  in  84% 
yield  from  o-C02H-C6H4-N2C1  and  aq.  S02  through  which  passage 
of  S02  is  continued ;  the  acid  has  m.p.  247°  (m.p.  of  the  indazolone). 
The  following  -2 -hydrazinobenzoic  acids  are  obtained  analogously  : 
i-nitro-,  m.p.  237°  [ hydrochloride ,  m.p.  208 — 209°  (decomp.) ;  CHPh'. 
derivative,  m.p.  251°  (decomp.)] ;  5 -nitro-,  m.p.  264 — 275°  (decomp.), 
darkens  greatly  at  216°  [ hydrochloride ,  m.p.  as  for  acid;  CHPh'. 
derivative,  m.p.  253°  (decomp.)],  also  obtained  from  5:2:1- 
N02-C3H3C1-C02H  and  N2H4,H20  in  boiling  abs.  EtOH ;  6-chloro-, 
which  could  not  be  reciyst.  [ hydrochloride ,  m.p.  227°  (decomp.) 
(sinters  205°)]  on  account  of  ready  ring  closure,  transformed  by 
boiling  PhCHO  into  5-chloro-i-hydroxy-3-phenylcinnoline,  m.p.  >300°. 
The  indazolones  [except  (I)  and  (II)  (below)]  are  obtained  from  the 
o-hydrazinobenzoic  acids  and  their  hydrochlorides  by  boiling,  very 
dil.  HC1.  Thus  are  obtained  indazolone,  m.p.  247°  (Ac2  derivative, 
m.p.  135°),  i-nitro-  (I),  also  hydrated,  m.p.  245°  (decomp.),  alters 
>200°  [hydrochloride,  m.p.  245°  (decomp.)],  5 -nitro-,  m.p.  275° 
(decomp.),  darkens  at  270,  6 -nitro-,  unstable  orange-red  needles 
or  stable  yellow  prisms  (  +  lMeOH),  orange-red  needles  or  lemon- 
yellow,  compact  crystals  (  +  1AcOH),  orange-red  hydrated  needles, 
m.p.  244°  (for  all  forms),  and  1-nitro-  (II),  m.p.  295 — 305°  (hydro¬ 
chloride),  and  4 -chloro-indazolone  (anhyd.  and  +0-5H2O),  m.p.  263° 
[hydrochloride,  m.p.  231°  (decomp. j,  hydrolysed  by  H,0].  Reduction 
of  the  appropriate  N02-compound  by  SnCl2  and  HC1  gives  i-amino-, 
m.p.  245°  (decomp.),  5-amino-  (+  HsO),  m.p.  290°  (decomp. ) ’ 


m 


A.,  II.— in,  HOMOCYGLIC. 


134 


6-amino-,  m.p.  287°  (decomp.),  and  1 -amino-,  m.p.  260°  (decomp.), 
becomes  discoloured  at  230°,  -indazolone  dihydrochlorides.  H.  W. 

Local  anaesthetics,  n.  Alkoxybenzoates  of  /?-monoalkylamino-(8- 
methylpropan-a-ols  and  p-monoalkylaminobutan-a-ols.  J.  S.  Pierce, 
J.  M.  Salsbury,  W.  W.  Haden,  and  L.  H.  Willis  (/.  Amer.  Chem.  Soc., 
1942,  64,  2884—2885;  cf.  A.,  1942,  II,  404).— NH2-CMe2-CH2-OH 
or  NH2-CHEt-CH2-OH  with  AlkBr  at  100°  gives  /3-ethyl-,  m.p. 
72—73°.  b.p.  167—170°,  /S-K-propyl-,  m.p.  56—57-5°,  b.p.  185— 
188°,  j3-«-amyl-,  m.p.  56—59°,  b.p.  218—221°,  /3-n -hexyl-,  m.p. 
62—62-5°,  b.p.  235—238°,  /3-n -heptyl-,  m.p.  50—52°,  b.p.  253—256°, 
to*,  m.p.  68 — 69°,  b.p.  202 — 204°,  and  /3-iso-butvl-,  m.p.  48 — 49°. 
b.p.  184 — 187°,  p-isoamyl-,  m.p.  73 — 74°,  b.p.  2l4— 217°,  fi-allyl-, 
b.p.  183 — 187°,  and  /3- benzyl -,  m.p.  53 — 57°,  b.p.  277 — 280°,  -amino- 
isoiw tyl  alcohol  (cf.  Kremer  et  al.,  A.,  1942,  II,  283),  fi-ethyl-,  b.p. 
177—179°,  /3-n -propyl-,  b.p.  192—193°,  j3-n-,  b.p.  210—213°,  and 
i-\sa-butyl-,  b.p.  195 — 198°,  /3-n-,  b.p.  227 — 230°,  and  fl-iso-amyl-, 
b.p.  221 — 224°,  fi-n-hexyl-,  b.p.  247 — 252°,  /3-n -heptyl-,  b.p.  263 — 
266°,  /3 -allyl-,  b.p.  194 — 197°,  and  fl-benzyl-,  b.p.  283 — 285°,  -amino- 
n-butyl  alcohol.  The  derived  hydrochlorides  with  RCOC1  at,  suc¬ 
cessively,  100°,  130°,  and  150°  give  p-n-butylaminoisobutyl  p-anisoate 
hydrochloride,  m.p.  154 — 155°,  [3-n-amyl-,  m.p.  128 — 129°,  and  /3-n- 
hexyl-aminoisobutyl  p-ethoxybenzoate  hydrochloride,  m.p.  135 — 136°, 
fi-n-butylaminoisobutyl  o-,  m.p.  118 — 120°,  and  m -ethoxy-,  m.p.  106 — 
108°,  p-n -propoxy-,  m.p.  98 — 100°,  p-,  m.p.  125 — 127°,  and  o-n- 
butoxy-,  m.p.  91 — 94°,  p-n -amyloxy-,  m.p.  125 — 126°,  p-n-hexyloxy-, 
m.p.  125-5 — 127°,  and  p-n -heptyloxy -benzoate  hydrochloride,  m.p. 
117 — 118°,  fi-n-amylaminoisobutyl  m -ethoxy-,  m.p.  73 — 76°,  p-n- 
propoxy-,  m.p.  103 — 106°,  p-n -amyloxy-,  m.p.  103 — 104°,  and  p-n- 
htptyloxy -benzoate  hydrochloride,  m.p.  105 — 106°,  fi-n-hexylamino- 
iso butyl  p-n -propoxy-,  m.p.  118 — 120°,  p-n-butoxy-,  m.p.  122 — 123°, 
and  p-n -heptyloxy-benzoate  hydrochloride,  m.p.  105 — 107°,  fl-n-propyl- 
minoisobutyl  p-n-butoxy-,  m.p.  105 — 107°,  p-n -amyloxy-,  m.p.  112 — 
1 13°,  and  p-n -heptyloxy-benzoate  hydrochloride,  m.p.  108 — 110°, 
P-tthyl-,  m.p.  136 — 138°,  and  fi-benzyl-aminoisobutyl  p-n-butoxy- 
binzoate  hydrochloride,  m.p.  161 — 162°,  f3-benzylaminoisobutyl  p-n- 
myloxybenzoate  hydrochloride,  m.p.  139 — 140°,  fi-ethyl-,  m.p.  184 — 
185°,  fl-n-butyl-,  m.p.  134 — 135°,  fi-n-hexyl-,  m.p.  135 — 136°,  and 
fi-benzyl-amino-n-butyl  p-ethoxybenzoate  hydrochloride,  m.p.  181 — 
184°,  fl-n-butylamino-n-butyl  p-n-,  m.p.  129 — 131°,  and  p-iso -prop¬ 
oxy-,  m.p.  119 — 121°,  and  p-n-butoxy-benzoate  hydrochloride,  m.p. 
114 — 116°,  p-n-hexylaminobulyl  p-n-propoxybenzoate  hydrochloride, 
m.p.  112 — 114°,  and  fi-n-propylamino-n-butyl  p-n-heptyloxybenzoate 
hydrochloride,  m.p.  108 — 109°.  B.p,  (not  m.p.)  are  corr. 

R.  S.  C. 

3-Bromosalicylic  acid. — See  A.,  1943,  II,  146. 

Veratrole  and  methylenedioxybenzene  series.  R.  T.  Arnold  and 
F.  Bordwell  (/.  Amer.  Chem.  Soc.,  1942,  64,  2983 — 2986).  —pK  (in 
50%  EtOH)  recorded  below  show  that  the  structure  of  the  CeH, 
rings  in  the  veratrole  and  CH202IC,H4  series  is  very  similar.  Me 
veratrate,  m.p.  58 — 59°,  b.p.  165°/15  mm.,  and  HN03  (d  1-59)  in 
AcOH  at  0°  give  6:3:4:  l-N02-C6H2(0Me)2-C02Me,  m.p.  144 — 
145°,  hydrogenated  (Raney  Ni;  MeOH;  110°/1000  lb.)  to  the 
NH2-ester,  m.p.  128 — 129°  (lit.  133°),  which  yields  (diazo-reaction ; 
CuS04-H2S04)  the  6-OH-ester,  m.p.  95 — 96°,  and  thence  the  6-OH- 
acid,m.p.204— 205°  (decomp.)  (lit.  201— 202°)  (pK4-60).  6:3:4:  1- 

NH2-C,H2(OMe)2-CHO  yields  6:3:4:  l-OH-C„H2(OMe)2-CHO,  m.p. 
106 — 107°  (p K  9-12),  the  oxime,  m.p.  146 — 147°,  of  which  in  boiling 
Ac20  gives  6 -hydroxyveratronitrile,  sinters  120°,  m.p.  142 — 145° 
(decomp.)  (pK  8-69).  5-Nitro-i-hydroxyveratrole,  m.p.  142 — 143° 
(plf  8-33) ,  is  obtained  from  5:1:2:  4-NOa,C6H2(OMe)2-NHAc  by 
hydrolysis  and  subsequent  diazo-reaction.  36%  of  3  :  4  :  6  :  1- 
CH202:CeHa(OH)-CO2Me,  m;p.  100 — 101°,  is  obtained  from  the 
NH,-ester  by  a  diazo-reaction  as  above.  Similar  reactions  give 
6 -hydroxypiperonal  (I),  m.p.  125 — 126°  (p K  8-90),  and  thence  the 
oxime,  m.p.  142-5 — 143-5°,  and  6-hydroxypiperonitrile,  m.p.  220 — 
225°  (decomp.)  (p K  8-41).  AcaO  and  (I)  in  C5H5N  at  35 — 40° 
give  Q-acetoxypiperonal ,  m.p.  126 — 127°,  oxidised  by  KMn04— 
C0Me2-H2O  to  6-acetoxypiperonylic  acid,  m.p.  149 — 150°,  which  is 
obtained  only  with  difficulty  from  the  OH-acid  (pE  4-58).  2 -Nitro- 

4_:  a-methylenedioxyphenol,  m.p.  82-5 — 84°,  is  obtained  from  the 
NOj-amine  by  a  diazo-reaction.  3:4:  l-CMe202!CaH3-N02  with 
H.-Raney  Ni  in  EtOH  and  then  AcaO-NaOAc  gives  3  :  4-iso- 
P'opylidenedioxyacetanilide ,  m.p.  108-5 — 109-5°.  4  :  5  :  2  :  1- 

CMe20,:c,H2(NO2)-NH2,  m.p.  127—128°,  gives  (diazo-reaction)  a 
little  i-nitro-  l  :  5  \sopropylidenedioxy phenol,  m.p.  148 — 149°  (p A 
8  68  in  67%  EtOH).  Veratric  and  piperonylic  acid  have  pK  6-21 
and  6-19,  respectively  R-  S.  C. 

Identification  of  o-  and  p-sulphobenzoic  acids  as  their  A-benzyl- 
tniuronium  salts.  E.  Campaigne  and  C.  M.  Suter  (J.  Amer.  Chem. 
Soc.,  1942,  64,  3040— 3041).— p-S03H-C,H4-C02H,  prepared  by 
way  of  the  Ba  salt  from  £-C,H4Me-S03H  by  alkaline  KMnO,,  with 
5-benzylthiuronium  chloride  gives  S-benzyltkiuronium  H  p-sulpho- 
benzoate,  m.p.  212-6—214-4°  (corr.).  o-S03H-C,H4-C02H  gives  the 
di-S-benzylthiuronium  salt,  m.p  205-5 — 206-5°  (corr.).  The  m-acid 
gives  a  sol.  salt.  R.  S.  C. 

Preparation  of  ethyl  ethylmalonate  and  A'-cyc/ohexenylmalonate 
from  the  corresponding  oxaloaeetates.  P.  Galimberti  [in  part  with 


S.  Ponzini]  (Gazzetta,  1942,  72,  125— 130).— EtaCa04  (I),  Pr“C02Et, 
and  EtOH-NaOEt  (II)  at  60°,  followed  by  H2S04,  give  Et,  a-oxalo- 
butyrate,  an  oil,  which  at  160°  loses  CO,  giving  CHEt(C02Et)2. 
cycfoHexanone,  CH2Br-C02Et,  and  Zn  in  boiling  C„H,  give  Et 
1  -hydroxyqyrZohexylacetate,  which  with  KHS04  gives  Et  A1  -cyclo- 
hexenylacetate.  This  with  (I)  and  (II),  followed  by  H2S04,  gives 
Et,  A1-cyclo hexenyloxaloacetate,  an  oil,  which  at  135 — 140°  loses 
CO,  giving  Et2  cycl ohexenylmalonate .  CH2Ph-C02Et,  (I),  and  (II), 
followed  by  EtI,  give  Et,  a-oxalo-a-phenylbutyrate,  b.p.  280 — 285°. 

E.  W.  W. 

Carboxylation.  IT.  Direct  introduction  of  the  chloroformyl 
(-COC1)  group  into  alicyclic  and  aliphatic  acid  chlorides.  M.  S. 

Kharasch,  K.  Eberly,  and  M.  Kleiman  (J.  Amer.  Chem.  Soc.,  1942,  64, 
2975—2977;  cf.  A„  1942,  II,  393) .— cycZoHexane  and  C1C02CC13  at 
225°  give  3%  of  cycfohexane-1  :  1-dicarboxyl  dichloride  (I),  identified 
by  hydrolysis  to  the  acid  and  conversion  into  the  diamide,  m.p. 
261°  (lit.  237°);  absence  of  hexahydrobenzoyl  chloride' is  due  to 
the  fact  that  this  chloride  gives  similarly  81%  of  (I).  Similarly 
PrfCOCl  gives  70%  of  CMe2(COCl)2,  CHEt2-COCl  gives  90%  of 
CEt2(COCl)2,  CHEtBua-COCl  gives  30%  of  CEtBu(COCl)2,  EtCOCl 
gives  15%  of  CHMe(COCl)2,  and  CH2Ph-COCl  gives  2%  of 
CHPh(COCl)2,  but  AcCl  gives  no  CH2(COCl)2.  The  ease  of  a-sub- 
stitution  is  thus  CHR2-COCl  >  CH2R-COCl  >  AcCl.  R.  S.  C. 

Characteristic  reaction  of  phenylmethylhydrazones  of  aromatic 
aldehydes.  R.  Ciusa  and  M.  Di  Fonzo  ( Gazzetta ,  1942,  72,  166 — 
169). — The  reaction  (cf  ,  Ciusa  et  al.,  A.,  1922,  i,  474)  whereby 
CHPhlN-NPhMe  with  HCl-Et20  gives 

CHPh:N-NMe-C0H4-CHPh-C,H4-NMe-NH2  (which  with  PhCHO  gives 
its  CHPhl  derivative)  is  carried  out  with  substituted  compounds. 
j7-OMe-CaH4-CH!N-NPhMe  gives  a  similar  dimeride,  m.p.  233° 
(p -nitrobenzylidene  derivative,  m.p.  195°),  and  3:4:1- 
CH202!C,H3-CH!N-NPhMe  yields  a  dimeride,  m.p.  178°,  which  with 
j7-N02-C8H4-CH0  gives,  by  condensation  and  replacement,  bis- p- 
nitrobenzaldehyde  p'p" -piper onylidenebisphenylmethylhydrazone,  m.p. 
200°.  E.  W.  W. 

Catalytic  reduction  of  JV-phenylnitrophenylnitrones.  A.  Gandini 
{Gazzetta,  1942,  72,  28 — 37). — With  Pt-black  in  Et20,  o-  and  p- 
N02'C5H4‘CH;NPhl0  with  4  H2  give  orange-coloured  resinous  pro¬ 
ducts,  but  with  1—3  H2  they  also  give  small  quantities  of  N-phenyl-o- 
(I),  m.p.  133°,  and  -p  amino-,  m.p.  136 — 138°,  and  -o-,  m.p.  132° 
[mixed  m.p.  with  (I),  110 — 118°],  and  -p-hydroxylamino-nitrone,  m.p. 
116—117°.  w-NO2-C0H4-CH:NPh:O  with  1  or  2  Ha  gives  un- 
crystallisable  products,  but  with  3  or,  better,  4  H2  gives  TA-phenyl- 
TS-m-aminobenzylhydroxylamine,  m.p.  122-5 — 123°.  E.  W.  W. 

Bromination  of  ketones.— See  B.,  1943,  II,  108. 

Synthesis  of  ketones  having  a  diethylstilbcestrol  carbon  skeleton. — 
See  B„  1943,  III,  88. 

Acetylphenylcarbinol  and  benzoylmethylcarbinol.  Simultaneous 
formation  starting  from  /3-ehloro-a-phenylpropan-a-one  or  from 
a-chloro-a-phenylpropan-/3-one.  Their  identification.  G.  Richard 
( Compt .  rend.,  1942,  214,  673—675  ;  cf.  Favorski  et  al.,  A.,  1935,  622). 
— With  N-NaOH  in  50%  aq.  EtOH,  CHPhCl-COMe  (I)  (rapidly  at 
room  temp.)  or  CHMeCl-COPh  (slowly  at  60°)  gives  COPh-COMe, 
b.p.  101 — 102°/12  mm.  (semicarbazone,  m.p.  229°),  and  a  mixture 
of  OH-CHPh-COMe  (separated  as  NaHSOs  compound),  b.p.  122 — 
1230/12  mm.  [semicarbazone,  m.p.  181 — 182°;  benzoate,  new  m.p. 
108—109°;  converted  by  SOCl2  in  CC14  into  (I),  which  with  C6H, 
(A1C13)  yields  CHPh2-COMe],  and  OH-CHMe-COPh,  b.p.  128—132°/ 
12  mm.  (semicarbazone,  m.p.  193°).  A.  Li. 

Condensation  of  methylsuccinic  anhydride  with  tolyl  methyl  ethers. 

B.  L.  Bhatt  and  K.  S.  Nargund  (/.  Univ.  Bombay,  1942,  11,  A,  Part 
3,  131 — 133). — With  methylsuccinic  anhydride  and  A1C13  in  PhNOa 
(CS2  or  C2H2C14  gives  the  same  products  in  lower  yields),  0- 

C, H4Me-OMe  yields  y-keto-y-G-methoxy-m-tolyl-a-methylbutyric  acid, 

m.p.  124°  [Ag  salt;  semicarbazone,  m.p.  170°  (decomp.);  Me,  b.p. 
190— 192°/13  mm.,  and  Et  ester,  b.p.  197— 198°/10  mm.],  oxidised 
(NaOBr)  to  4:3:  10Me-CaH3Me-C02H,  m-CaH4Me-OMe  yields 
y-keto-y-5-methoxy-o-tolyl-a-methylbutyric  acid,  m.p.  113°  (semicarb¬ 
azone,  m.p.  172—173°;  Me,  b.p.  187 — 189°/12  mm.,  and  Et  ester, 
b.p.  193°/11  mm.),  oxidised  to  4  :  2  :  l-0Me-CeH3Me-C02H,  and 
^>-CaH1Me*OMe  yields  y-keto-y-4-methoxy-m-tolyl-a  methylbutyric  acid, 
in.p.  129°  (no  semicarbazone;  Me,  b.p.  176 — 180°/9  mm.,  and  Et 
ester,  b.p.  160°/3  mm.),  oxidised  to  2:5:  l-0Me-C6H3Me-C02H. 
The  CO-acids  give  pyrylium  derivatives  with  o-OH-C,H4-CHO  and 
HC1.  A-  Ll- 

Factors  determining  the  course  and  mechanism  of  Grignard  reac¬ 
tions.  T.  Effect  of  metallic  halides  on  the  reaction  of  Grignard 
reagents  with  phenyl  styryl  ketone  and  benzophenone.  M.  S. 
Kharasch  and  D.  C.  Sayles  (J.  Amer.  Chem.  Soc.,  1942,  64,  2972 — 
2975;  cf.  A.,  1942,  II,  48). — Metallic  chlorides  (2 — 5%)  do  not 
affect  the  ratio  of  1  :  2  to  1  :  4  addition  of  MgMeBr  (1-4  mols.)  to 
CHPhICH-COPh  (I),  but  change  the  nature  of  the  products.  In 
absence  of  a  chloride  at  0 — 5°,  CHPhMe-CHj-COPh  (II)  (59%)  and 
Z-benzoyl-ays-triphenyl-CxaY-n-hexadiene  (III)  (41%),  m.p.  176°,  are 
formed;  1  mol.-%  of  FeCl3  leads  to  (II)  (66%),  (III)  (9%), 
(•CHPh-CH2-COPh)2,  forms  (IV)  (21%),  m.p.  197°,  and  (V)  (4%), 
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m.p^  276  ;  CuCl  leads  to  (II)  (69%),  (III)  (24%),  and  (IV)  (7%); 
MnCl?  leads  to  (II)  (73%)  and  (III)  (27%);  CoCI2  yields  only  (IV) 
(82%)  and  (V)  (18%).  (Ill)  is  formed  by  addition  of  (I)  to  (II) 
under  the  influence  of  MgMeBr,  and  also  of  C5H5N.  NMe3,  or  NaOEt ; 
its  formation  is  entirely  suppressed  only  if  3  mols.  of  MgMeBr  are 
used.  At  20 — 25°,  MgEtBr  and  COPh2  with  or  without  CoCl2  give 
only  CPh.Et-OH,  but  at  -12°  50%  of  (CPh2-OH)2  is  obtained  in 
presence  of  2  mol.-%  of  CoCl2,  showing  that  the  stability  of  CoEtCl 
is  the  determining  factor.  Metallic  halides  have  little  effect  on  the 
1  :  4  addition  of  MgPhBr  to  (I),  but  2—5  mol.-%  of  FeCl3  or  CoCl2 
gives  2—5%  of  (V).  MgEtBr  and  (I)  at  25°  give  60%  of 
CO  Ph-CI  1,-CHPliKt  (removed  by  acethydrazidepyridinium  chloride) 
and  40%  of  ay-diphenyl- Aa-n-penten-y-ol  (VI),  an  oil  (cf.  Kohler, 
A.,  1907,  i,  1050) ;  at  — 25°  somewhat  less  (VI)  is  formed.  (VI)  is 
determined  by  titration  by  KMn04.  In  one  experiment  using 
MnCl2  a  substance,  C32H3202,  m.p.  136°  (2  :  4 -dinitrophenylhydrazone), 
was  isolated.  R.  S.  C. 


o-Alkylaminoacylophenones. — See  B.,  1943,  II,  108. 

Action  of  phosphoric  oxide  on  phenyl  esters.  Mechanism  of  the 
Fries  reaction.  A.  Schonberg  and  (Miss)  A.  Mustafa  ( J.C.S. ,  1943, 
79— 80).— PhOBz  and  P2Os  in  PhN02  at  150°  give  £-C6H4Bz-OBz 
and  PhOH  (converted  into  Ph  phosphates).  w-Tolyl  and  a-C10H, 
benzoate  similarly  give  6-benzoyl-wz-tolyl  and  4-benzoyl- 1 -naphthyl 
benzoate,  respectively.  Results  support  the  view  of  Rosenmund 
et  al.  (A.,  1928,  1010)  on  the  mechanism  of, the  Fries  reaction. 

A.  T.  P. 

Enediols.  XI.  Vinylogues  of  ethylene  and  acetylene  glycols. 
R.  C.  Fuson,  D.  J.  Byers,  and  A.  I.  Rachlin  (/.  Amer.  Chem.  Soc., 
1942,  64.  2891—2893;  cf.  A.,  1943,  II,  35).—  CHjICMes-COMes 

(I)  (Mes  =  mesityl)  and  Mg  +  Mgl2  in  hot  C6H6  give  afis (,-tetra- 
mesityl-Aa‘-n-hexadiene-al,-diol  (II)  (94%),  m.p.  207 — 208°  (diacetate, 
m.p.  217-5 — 218-5°),  the  structure  of  which  is  proved  by  atm. 
oxidation  in  COMe2  to  (CH2-COMes)2  and  MesOH.  Boiling  HC1- 
EtOH  ketonises  (II)  to  afieC-tetramesityl-n-hexane-aC-dione,  m.p. 
259 — 261°,  which  with  MgEtBr  in  Et20-C6H6  regenerates  (II). 
With  KMn04  in  COMe2,  (II)  yields  (I)  and  a  little  yellow  ape£-tetra- 
mesityl-A&-n-hexadiene-a£-dione  (III),  m.p.  282 — 284°;  withPb(OAc)4 
in  C6H8,  (III)  is  the  main  and  (I)  the  subsidiary  product.  H2-Pt02 
in  C6H6  or  Zn  dust  in  AcOH  at  100°  reduces  (III)  to  colourless 
afie[,-tetramesityl-AaY‘-n-hexalriene-al,-diol  (IV),  m.p.  252 — 253°,  un¬ 
stable  [with  boiling  Ac40  gives  a  diacetate,  m.p.  273 — 274°,  obtained 
directly  from  (III)  by  H2-Pt02  and  a  little  ZnCljHCl  in  Ac?0], 
which  with  aq.  H202  regenerates  (III).  (IV)  and  aftel,-tetramesityl- 
AY-n-hexene-aZ-dione,  m.p.  201°.  are  interconvertible  by  HCl-EtOH 
and  MgEtBr.  R.  S.  C. 

Velocity  of  formation  of  oximes  of  cyc/ohexanone  and  its  deriv¬ 
atives.— See  A.,  1943,  I,  132. 

New  benzyl  derivative  of  4-methylc)  c/ohexanone.  A.  R.  Poggi 
(Gazzetta,  1942,  72,  16 — 18). — i-Methyleyc/ohexanone,  CH2PhCl, 
and  NaNHj  in  C6HS  give  the  2 -CHJPh  derivative,  b.p.  169-5 — 170°/ 
17  mm.  [oxime,  m.p.  129°  (softens  125°) ;  semicarbazone  A,  m.p. 
196°  (softens  160°),  B,  m.p.  174°  (softens  169°);  2  :  4 -dinitrophenyl¬ 
hydrazone,  m.p.  146°  (softens  141°)].  E.  W.  W. 

Preparation  of  (3-6-keto-2-methyl-A1-c>>c/ohexenylpropionic  acid. 
E.  Schwenk  and  (Miss)  E.  Bloch  (/.  Amer.  Chem.  Soc.,  1942,  64, 
3050 — 3051). — Adding  (CHzO)3  to  CH2Ac-C02Me  and  piperidine  at 
60 — 80°,  adding  Na2S04  and  keeping  in  the  cold,  and  hydrolysing 
the  product  by  boiling  NaOEt-EtOH  gives  Me  3-methyl-A1-cycio- 
hexenone-4-carboxylate  (I)  (37%),  b.p.  135°/2  mm.  (semicarbazone, 
m.p.  168 — 170°),  and  some  3-methyl-A2-cycZohexenone,  b.p.  70°/ 
2  mm.  With  NaOMe  and  Br-[CH2]2-C02Me  in  boiling  MeOH,  (I) 
gives  Me  f}-6-keto-3-carbomethoxy-2-methyl-A1-cyclohexenylpropionate 
(83%),  b.p.  170 — 180°/1  mm.  (semicarbazone,  m.p.  145 — 148°). 
This  and  the  corresponding  Et  ester,  b.p.  184 — 186°/2  mm.  [similarly 
prepared  (70%) ;  2  ;  4-dinitrophenylhydrazone,  m.p.  120 — 122°],  are 
converted  by  boiling  42%  HI  into  f}-6-keto-2-methyl-Al-cyclohexenyl- 
propionic  acid,  m.p.  79 — 81°,  which  could  not  be  cyclised  to  a 
hydrindone  derivative.  R.  S.  C. 

Macrocyclic  ring  systems.  II.  Synthesis  of  *  -muscone.  H. 
Hunsdiecker  (Ber.,  1942,  75.  [£],  1197— 1201). — CHMe:CH-C02Et 
and  CH2(COMe)2  are  condensed  (NaOEt  in  EtOH)  to  the  tricarb¬ 
oxylic  ester,  which  is  hydrolysed,  decarboxylated,  and  partly 
esterified  to  a  mixture  (I)  of  Me  H  /3-methylglutarate  and  /3-methyl- 
glutaric  anhydride.  Mixed  electrolysis  (Pt  cathode,  Ni  anode, 
MeOH-NaOMe)  of  (I)  and  K-methoxyundecoic  acid,  f.p.  32-7°,  b.p. 
170°/4  mm.  (from  Br-[CH2]10-CO2H),  gives  Me2  /Se-dimethylhexane- 
a l -dicarboxylate,  b.p.  115°/l-5  mm.,  Me  t-methoxy -/j-methy ltetra- 
decoate  (II),  b.p.  146°/l-5  mm.  (yield  34-4%),  and  au  dimethoxy- 
eicosane,  b.p.  185 — 193°/l-5  mm.  (II)  and  40%  HBr-AcOH  at 
150°  give  v-bromo-fi-methyltetradecoic  acid,  b.p.  207°/3  mm.,  m.p. 
51 — 52°,  transformed  (SOCl2)  into  the  chloride,  which  is  condensed 
with  CHAcNa-COjEt  giving  a  product  converted  by  NaOMe  at 
room  temp,  into  Me  a-bromo-jl-keto-8-methylhexadecoate  (III),  m.p. 
22  °.  (Ill)  is  converted  into  the  I-derivative,  which  is  added  gradually 
to  a  boiling  suspension  of  anhyd.  K2C03  in  boiling  COMeEt,  giving 
Me  2-keto-4-methylcyc/opentadecanecarboxylate,  b.p.  162°/1  mm., 


hydrolysed  and  decarboxylated  by  80%  H2S04  at  room  temp,  to 
r-muscone,  b.p.  132 — 134°/0-8  mm.  (semicarbazone,  m.p.  133 
133-5°).  H.  W. 

Fluorenones  and  diphenic  acids.  IX.  Establishment  of  authentic 
1-  and  4-bromofluorenones.  E.  H.  Huntress,  K.  Pfister,  tert.,  and 
K.  H.  T.  Pfister  (J.  Amer.  Chem.  Soc.,  1942,  64,  2845—2849  ;  cf.  A., 
1939,  II,  370). — Fluorenone-1 -carboxyl  chloride  (I)  gives  the  amide 

(II),  m.p.  226-5 — 227°,  and  thence  (KOBr-KOH)  1-aminofluorenone, 
m.p.  118—118-5°  (lit.  110°)  (Ac,  m.p.  138 — 138-3°,  and  Bz  derivative, 
m.p.  149 — 149-8°),  which  afford  by  diazo-reactions  1  -chloro-,  m.p. 
137—137-8°,  1-bromo-  (III),  m.p.  134—134-3°  (lit.  135°),  1-iodo-, 
m.p.  146-5 — 147°,  and  1  -cyano-fluorenone  (14%),  m.p.  174 — 174-5° 
[also  obtained  (48%)  (m.p.  177-2—177-8°)  from  (II)  by  PC16  at 
200°;  proof  of  orientation  :  hydrolysis  by  hot  50%  H2S04  to  the 
acid],  Fluorenone-4-carboxylic  acid  (prep,  from  diphenic  acid  by 
H2S04  at  140^5°)  gives  (SOCl2;  aq.  NH3)  the  amide,  m.p.  223— 
224°,  and  thence  (KOBr-KOH)  4-amino-,  m.p.  138—139°,  and 
(diazo-reaction)  4-bromo-fluorenone,  m.p.  125 — 126°  [depresses  the 
m.p.  of  (III)  ;  cf.  France  et  al.  A.,  1938,  II,  437;  Miller  et  al.,  A., 
1936,  335].  The  acid,  m.p.  227—228°,  obtained  from  3:1:2- 
C6H3Br(C0)20,  C6H„,  and  A1C13  (Stephens,  A.,  1922,  i,  141,  m.p. 
231-5°),  is  shown  to  be  3-  (not  6-)bromo-2-benzoylbenzoic  acid;  it 
gives  a  Me  ester,  m.p.  136-7 — 137-5°,  acid  chloride,  m.p.  121 — 122° 
(lit.  119 — 120°),  amide,  m.p.  202 — 202-5°,  and  thence  2-bromo-b- 
aminobenzophenone ,  m.p.  84-5 — 85-5°,  which  with  NaN02— H2S04  at 
0°  and  later  with  added  Na2S04  at  100°  yields  (III)  (25%).  Warm 
NH2Ph  and  (I)  give  fluorenoneanil-\-carboxylanilide,  m.p.  184-7 — 
185°.  M.p.  are  on  a  Cu  block.  R.  S.  C. 

Indene  derivatives.  II.  Triketohydrindene.  A.  Schonberg  and 
R.  Moubacher  (J.C.S. ,  1943,  71 — 72). — Triketohydrindene  (I),  m.p. 
255°  (dark  red  solid  melts  to  a  bluish-green  liquid,  from  which  red 
crystals  re-form),  is  obtained  from  its  hydrate  (ninhydrin)  (II)  and 
SOCl2  at  60 — 70°  (in  a  vac.),  or  less  readily  from  (I)  at  190°  in  a 
vac.  (I)  with  hot  HzO  (1  min.)  in  absence  of  direct  sunlight  gives 

(II) .  also  obtained  when  the  bluish-green  solution  of  (I)  in  C6H6  is 

shaken  with  H20.  (I)  gives  a  bluish-green  solution  in  hot  AcOH, 

but  is  almost  colourless  in  cold  AcOH  owing  to  the  formation  of 
a  dissociable  additive  compound.  (II)  heated  in  C6H6  gives  a 
bluish-green  solution  containing  (I),  and  (II)  at  190°  in  a  current  of 
O,  yields  0-C.H,(CO)«O.  An  inner-salt  formula  is  suggested  for  (II). 

'  '  A.  T.  P. 

2-Nitro-I-amino-4-acyIamidoanthra<lumones.— See  B.,  1943,  II, 
108. 

Action  of  bases  on  I-diazoanthraquinone-2-sulphonate  and  its 
derivatives.  J.  I.  Lynas-Gray  and  J.  L.  Simonsen  (J.C.S.,  1943, 
45 — 47). — Na  l-diazoanthraquinone-2-sulphonate  (I)  (1  part),  its 
4-NHPh-  (II)  and  4-Br-derivative  (III)  in  EtzO  react  with  NH2R 
(3  parts)  and  Cu-bronze  (0-003  part)  at  0°,  then  at  60°,  and  the 
resulting  mixtures  are  separated  by  chromatographic  analysis 
(Et0H-Al203) ;  yields  of  sulphonic  acids  are  calc,  as  Na  salts.  (I) 
and  NH2Ph  thus  give  l-aminoanthraquinone-2-sulphonic  acid  (IV) 
(100%),  whereas  (I)  and  aq.  NH3  (no  Cu  necessary)  give  (IV)  (50%) 
and  l-hydroxyanthraquinone-2-sulphonic  acid  (50%).  (I)  and 

NH2Ph-AcOH  at  0°,  followed  by  aq.  NaOH  until  alkaline,  give  the 
Na  diazoamino-compound,  which  with  aq.  H2S04  at  50°  affords 
PhOH,  (IV),  and  the  NH2Ph  salt,  m.p.  248°  (darkens  at  238°),  of 

1- diazophenylaminoanthraquinone-2-sulphonic acid.  (II)  andNH2Ph 
yield  l-amino-4-anilinoanthraquinone-2-sulphonic  acid  (V)  (15%) 
(p -toluidine  salt,  decomp.  269 — 270°,  sinters  263°),  1-anilinoanthra- 
quinone-3-sulphonic  acid  (VI)  (45%)  (Na  salt ;  p-toluidine  salt, 
decomp.  ^290°,  sinters  286 — 288°),  and  1  :  4-dianilinoanthraquinone- 

2- sulphonic  acid  (VII)  (40%)  (Na  salt;  p-toluidine  salt,  decomp. 
252°),  whereas  (II)  and  ^>-C6H4Me-NH2  or  m-4-xylidine  yield  (V) 
(10  or  62%,  respectively),  (VI)  (50  or  32%),  and  4-amlino-l-/>- 
toluidino-  (40%)  (Na  salt;  p-toluidine  salt,  m.p.  231 — 232°)  or 
4-anilino-l-w-4-xylidino-anthraquinone-2-sulphonic  acid  (6%)  (Na 
salt ;  p-toluidine  salt,  decomp.  250°),  respectively.  Reduction  of 
the  respective  Na  sulphonates  with  glucose  affords  l-am'Hno-4-p- 
toluidino-,  m.p.  250°,  and  -4-m-4'-xylidino-anthraquinone,  m.p.  232 — 
233°,  the  latter  also  being  obtained  from  1:3:  4-C6H3Me2Cl,  1-amino- 
4-anilinoanthraquinone,  Cu,  and  NaOAc.  (Ill)  and  NH^Ph  yield 
(V)  (10%),  4-bromo-l-aminoanthraquinone-2-sulphonic  acid  (20%) 
(p-toluidine  salt,  decomp.  252°),  (VI)  (40%),  and  (VII)  (30%),  but 

(III)  and  aq.  NH,  at  70 — 80°  give  1  :  4-diaminoanthraquinone-2- 

sulphonic  acid  (94%)  (Na  salt)  and  5 — 6%  of  4  :  4'-diamino-l  :  T- 
dianthraquinolyl-3  :  3'-disulphonic  acid  (VIII)  (Na2  salt ;  p-toluidine 
salt,  |  3H20,  m.p.  234—235°),  also  obtained  from  Na  4-bromo-l- 
aminoanthraquinone-2-sulphonate  and  Cu-HzO  (+  a  drop  of  alkali), 
and  reduced  (glucose)  to  4  :  4'-diamino-l  :  l'-dianthraquinonyl,  m.p. 
356—358°  [?  3  :  3'  Br2-derivative,  m.p.  415—416°,  from  (VIII)  and 
Br],  (III)  and  NHjMe  give  100%  of  Na  l-amino-4-methylamino- 
anthraquinone-2-sulphonate.  '  A.  T.  P. 

IV. — STEROLS  AND  STEROID  SAPOGENINS. 

Attempted  synthesis  of  the  antirachitic  vitamim  XI.  Partial 
synthesis  of  vitamin- Z^2  and  its  3-epf-componnds.  K.  Dimroth  and 
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E.  Stockstrom  (Ber. ,  1942,  75,  [B],  1263 — 1270). — The  aldehyde 
(A),  obtained  according  to  Windaus  et  al.  (A.,  1943, 
II,  13;  cf.  Heilbron  et  al..  A.,  1936,  1105)  from 
vitamin-Z)2dinitrobenzoate,  is  converted  by  Al(OPr0)s 
in  boiling  PrPOH  followed  by  NaOH-MeOH  into 
the  corresponding  primary  alcohol  (I),  m.p.  71°,  from 
which  it  is  re  formed  by  oxidation  with  Cr03.  (I) 

is  converted  by  PBr3  and  C5H5X  in  C9H6  followed 
by  Mg  in  Et20  into  the  Grignard  reagent,  which  is 
treated  with  the  base  from  3-acetoxy-6-dimethylaminomethylcyc/o- 
hexanone  hydrochloride,  m.p.  191°;  the  non-cryst.  product  is  hydro¬ 
lysed  to  isomeric  alcohols  (as  B ),  m.p,  64°  and  145°.  Direct  treat¬ 
ment  of  the  acetate  mixture  with  PBra  followed  by  solid  KOH 
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gives  the  unsaturated  alcohols  (as  C),  m.p.  151°  and  164°;  the 
former  is  degraded  (Hofmann)  to  vitamin-D.  (I),  m.p.  108—109° 
(block),  114°  (bath),  [a]$  +122°  in  EtOH  [dinitrobenzoate,  m.p. 
148 — 149°  (bath)],  identical  chemically  and  biologically  with  the 
natural  product.  The  latter  gives  a  substance  (II),  m.p.  179 — 180°, 
isomeric  with  (I)  which  is  possibly  feebly  dextrorotatory.  The 
ultra-violet  absorption  spectra  of  (I)  and  (II)  are  practically  identical 
with  one  another  and  with  that  of  natural  (I).  H.  W. 

Partial  oxidation  of  cholic  acid.  T.  F.  Gallagher  and  W.  P.  Long 
(J.  Biol.  Chem.,  1943,  147,  131 — 134). — The  OH  groups  of  cholic 
acid  are  oxidised  (Cr03)  in  the  order  7,  12,  3.  Me  cholate  and  Cr03- 
aq.  AcOH  at  —7°  to  0°  give  products,  separated  chromatographically 
after  acetylation  into  Me  7  keto  3  :  12  diacetoxycholanate  (I)  (40%), 
m.p.  114 — 117°  (core.),  [a]D  +64°  in  EtOH  [oxime,  m.p.  155-5 — 157° 
(core.)],  Me  7  :  12-diketo-3-acetoxycholanate  (40%),  and  Me  dehydro- 
cholate  (20%).  (I)  and  boiling  aq.  NaOH  EtOH  yield  3  :  12-di- 

hydroxy-l-ketocholanic  acid,  m.p.  197 — 199°  (corr.)  (negligible  rot¬ 
ation  in  EtOH)  (Me  ester,  m.p.  152 — J54°).  The  semicarbazone , 
m.p.  175—177°  (corr.),  of  (I)  and  N2H4,H20  -NaOEt-EtOH  at  200° 
give  a  good  yield  of  deoxycholic  acid  (cf.  Haslewood,  A  ,  1942, 
II,  365).  A.  T.  P. 

Preparation  of  progesterone  by  oxidising  cholesterol  with  hydrogen 
peroxide.  C.  Serono  and  E.  Marchetti  (Gazzetta,  1942,  72,  151 — 
154). — Cholesterol  dibromide  in  C,H„  with  ILO,  in  presence  of 
Ag,0  and  dil.  NaOH,  at  60 — 80°,  followed  by  debromination  (Zn- 
AcOH),  gives  progesterone.  E.  W.  W. 


Y.— TERPENES  AND  TRITERPENOID  SAPOGENINS. 

Resistance  of  cineole  derivatives  to  concentrated  acids.  G.  Cus- 
mano  (Gazzetta,  1942,  72,  68 — 73). — 2-Ketocineole  (I)  is  fairly  stable 
to  cone.  HC1  (II),  which  slowly  gives  carvacrol  and  a  product  con¬ 
taining  Cl;  cone.  HN03  (III)  has  a  slow  oxidising  action.  (II)  or 
(HI)  may  be  used  to  liberate  3-substituted  2-ketocineoles  from 
their  semicarbazones,  since  the  velocity  of  hydrolysis  is  >  that  of 
formation  of  secondary  products.  (I)  is  stable  to  cone,  H2S04  (IV) 
at  0°,  but  at  5°  gives  “  reocamphorone.”  The  semicarbazone  of  (I) 
with  (IV)  at  <30°  slowly  gives,  by  a  new  transposition,  carvacryl- 
semicarbazide  (V)  (2-^-cymylsemicarbazide ;  cf.  Wheeler  et  al..  A., 
1929,  1438),  with  8-hydroxycarvotanacetone  (VI).  Either  of  the 
two  semicarbazones  of  carvone  (VII)  with  (IV)  gives  (V)  and  (VI), 
with  some  (VII).  The  semicarbazone  of  (VI)  gives  (V)  and  (VI). 

E.  W.  W. 

Decomposition  of  pernitrosocamphor.  A.  Gandini  (Gazzetta,  1942, 
72,  131 — 134). — Pernitrosocamphor  in  paraffin  at  100°  begins  to  lose 
H,0.  At  150 — 160°  decomp,  to  NO;  NOj,  and  a-campholenonitrile 
is  soon  complete.  E.  W.  W. 

Decomposition  of  ascaridole  by  heat.  M.  M.  Janot  and  M. 
Chaigneau  (Compt.  rend.,  1942,  214,  746 — 747). — When  ascaridole  is 
heated  in  air  or  N3,  or  at  320°/0-l  mm.,  it  yields  a  mixture  of  C3HS, 
CO,  CjH„  and  C2Ha  in  the  approx,  ratio  2:3:  1  :  1 ,  together  with 
small  amounts  of  C02,  At  760  mm.  02  is  unnecessary  for  the  start 
of  the  decomp.  J.  N.  A. 

Melanthigenin  and  its  identity  with  hederagenin.  (Miss)  Z. 
Mustafa  and  G.  Soliman  (J.C.S.,  1943,  70 — 71). — Melanthigenin, 
C3,H1702-C02H,  m.p.  >325°,  isolated  by  hydrolysis  of  an  EtOH 
extract  of  the  defatted  seeds  of  Nigella  sativa,  L.,  is  hederagin 
(comparison  of  the  Ac2  and  Bz2  derivatives  and  the  Me  ester  and 
its  Ac,  and  Bzs  derivatives).  The  position  of  its  one  double  bond 
is  located  by  the  formation  of  a  diformyl  lactone.  F.  K  S. 


VI.— HETEROCYCLIC. 

Tetrahydrofnrfuryl  acetals. — See  B.,  1943,  II,  113. 

5-Hydroxycoumarins.  I.  Chalkones  from  5-hydroxy-6-acetyl- 
4-methylcoumarin.  N.  M.  Shah  (J.  Univ.  Bombay,  1942,  11.  A, 
Part  3,  109 — 112). — 5-Hydroxy-6-acetyl-4-methylcoumarin  (I)  with 
RCHO  and  50%  aq  KOH  (added  slowly  with  cooling)  at  room 
temp,  yields  5-hydroxy-4-methyl-6-coumarino  styryl  ketone  (2  forms), 
m.p.  220 — 221°  (II)  and  175 — 176°  (III),  and  5-hydroxy-4-methyl-6- 
coumarino  3' -hydroxy-4' -methoxy-,  m.p.  163 — 164°,  2' :  4' -dihydroxy-, 
m.p.  166 — 167=,  3'  :  4' -dihydroxy-,  m.p.  163°,  4 ' -methoxy- ,  m.p.  243°, 
and  2 '  -hydroxy-styrxl  ketone,  m.p.  233°  (decomp.).  With  dil.  NaOH  at 
100°,  (II)  gives  (III),  whilst  (III)  yields  4-methylflai  anono-T :  8' :  6 :  5- 
a-pyrone,  m.p.  237°.  With  Se02  in  C5Hn-OH,  (III)  yields  4-methyl- 
flavono-7'  :  8'  :  6  :  5-a-pyrone.  CHPhlCH-CHO  gives  no  cryst.  pro¬ 
duct  with  (I).  A.  Li. 

Alnmininm  chloride,  new  reagent  for  condensation  of  ^-ketonic 
esters  with  phenols.  VHI.  Condensation  of  resacyl-  and  gallacyl- 
phenones  (4-acyl-resorcinol  and  -pyrogallols)  containing  long-chain 
acyl  groups.  M  C.  Chudgar  and  N.  M.  Shah  (J.  Univ.  Bombay, 
1942,  11,  A,  Part  3,  113 — 115). — 4-Stearylresorcinol  (I)  and 

CH2Ac-C02Et  with  A1C13  in  PhNOz  at  110—115°  yields  5-hydroxy- 
6-stearyl-i-methylcoumarin  (+0-5H2O),  m.p.  116 — 117°  (red  colour 
with  FeCl3;  acetate,  m.p.  98°),  which  with  NaOAc  in  Ac20  gives 
2' :  4-dfbnethyl-3' -hexadecylchromono-T  :  8' :  6 :  o-a-pyrone,  m.p.  135 — 
136°.  (I)  is  reduced  (Clemmensen)  to  4-octadecylresorcinol,  which 

withCH2Ac-C02Et(P0Cl3)  at  room  temp,  yields  7  hydroxy-6-octadecyl- 

1- methylcoumarin,  m.p.  116 — 117°  (acetate,  m.p.  78 — 79°).  5-Nitro- 

and  5  bromo- 4-stearylresorcinol  and  4-stearylpyrogaliol  do  not 
undergo  this  reaction.  These  results  are  explained  in  terms  of 
fixation  of  the  double  linking.  A.  Li. 

Reduction  of  -CH(0H)-CC13  group  attached  to  benzo-n-pyrone 
nucleus,  n.  M.  C.  Chudgar  and  X.  M.  Shah  (J.  Univ.  Bombay, 
1942,  11,  A,  Part  3,  116  119). — 7-Methoxy-4-methyl-3-0|8)3-tri- 

chloro-a-methoxyethyl)coumarin  is  reduced  (Zn-AcOH)  to  1-meth- 
oxy-4-methyl-3-a.-chlorovinyl-,  m.p.  160 — 161°,  or  (Zn-AcOH  -cone. 
HC1)  to  3-/S/S  dichloroethyl-coumarin,  m.p.  113 — 114°.  7-Hydroxy- 
4-methyl-6-ethyl-3-/l/l/J-trichloro-a-hydroxy ethyl-  (I)  is  reduced  (Zn- 
AcOH)  to  -3-a-chlorovinyl-,  m.p.  138—140°  (acetate,  m.p.  191  192°), 

or  (Zn-AcOH-HCl)  to  3fl[3  dichloroethyl-coumarin,  m.p.  253 — 255° 
[acetate  (II),  m.p.  167°],  similarly  obtained  from  the  acetate  of  (I). 
The  latter  is  reduced  (Zn-AcOH)  to  (II).  4-Butylresorcinol  with 
CO jE t -C H A c ■  C II ( O H ) •CC1 3  and  POCl3  at  room  temp,  yields  T-hydr- 

Oxy-4-melhyl-3-fSpfl-trichloroahydroxyethyl-fi-butylcoumarin,  m.p. 

166 — 167°  (acetate,  m.p.  123-*-124°),  which  undergoes  the  same 
reactions  as  (I),  giving  1-hydroxy-,  m.p.  167°,  and  -acetoxy-4-methyl- 
3-a-chlorovinyl-6-butyl- ,  m.p.  143°,  and  1-hydroxy-,  m.p.  196 — 197°, 
and  -acetoxy-4-methyl-3-f3fl-dichloroethyl-<i-butylcoumarin,  m.p.  156 — 
157°.  A.  Li. 

Transformation  of  o-nitrobenzoyloxyacetoarones  into  o-hydroxy- 
aroylnitrobenzoylmethanes,  and  synthesis  of  nitroflavones.  V.  V. 
Virkar  (/.  Univ.  Bombay,  1942,  11,  A,  Part  3,  136—139;  cf.  A., 
1940,  II,  22). — o-3'-Nitrobenzoyloxyacetophenone,  m.p.  99 — 100°  (from 
o-OH-CeH4-COMe  and  m-N02-C,H4-C0Cl  in  C5H5N  at  100°),  with 
Na  in  PhMe  at  130°  yields  3' -nitro-2- hydroxy  dibenzoylmethane , 
m.p.  157°,  cyclised  (HBr-AcOH)  to  3 '-nitro-,  m.p.  203°,  reduced 
(SnC]2-Sn-HCl)  to  3'-amino-flavone.  Similarly  1-3'-,  m.p.  152°, 
and  \-4'-nitrobenzoyloxy-2-acetonaphthone,  m.p.  151°,  yield  respec¬ 
tively  \-hydroxy-3' -,  m.p.  196°,  and  -4' -nitrobenzoyl-2' -naphthoyl- 
methane,  m.p.  222°,  3'-,  m.p.  262°,  and  4 '-nitro-,  m.p.  293°,  and  3'-, 
m.p.  >300°  (hydrochloride,  m.p.  >300°),  and  4’ -amino-flavone ,  m.p. 
265°  (hydrochloride,  m.p.  >300°).  A.  Li. 

Chromones  of  the  naphthalene  series.  Transformation  of  o- 
naphthoyloxyacetoarones  into  o-hydroxydiaroylmethanes.  V.  V. 
Virkar  and  R.  C.  Shah  (J.  Univ.  Bombay,  1942,  11,  A,  Part  3,  140 — 
143;  cf.  A.,  1940,  II,  22). — o-a-,  m.p.  108°,  and  o-fi-naphthflyloxy- 
acetophenone ,  m.p.  119°  (from  o-OH-C,H4-COMe  and  CI0H-"COCl  in 
CsH4N),  with  Na  in  PhMe  at  130°  yield  respectively  o-hydroxy- 
benzoyl-Y-,  m.p.  124°,  and  -2 ‘ -naphthoylmethane ,  m.p.  141°,  cyclised 
by  HI  in  AczO  to  2-1'-,  m.p.  138 — 139°,  and  2-2 '-naphthylchromone, 
m.p.  134°.  Similarly  4-benzoyloxy-2-2'-naphthoyloxyacetophenone, 
m.p.  103 — 104°,  gives  2-hydroxy-4-benzoyloxybenzoyl-2'-naphthoyl 
methane,  m.p.  167 — 168°,  which  yields,  with  HBr  in  AcOH,  1-benz- 
oyloxy-,  m.p.  198°,  and  with  HI  in  AczO,  l-hydroxy-2-2'-naphthyl- 
chromone,  m.p.  288°  ( acetate ,  m.p.  190°),  whilst  2-benzoyloxy  4 
methoxyacetophenone  gives  2-hydroxy-i-methoxydibenzoylmethane, 
m.p.  105°,  and  7-methoxyflavone.  4-Benzoyloxy-2-V-naphthovl- 
oxy acetophenone,  m.p.  104°,  with  Na  in  boiling  CeHe  yields  1-hydroxy- 

2- 1' -naphthylchromone,  m.p.  291°  (sintering  at  188°)  (acetate,  m.p. 

173°;  benzoate,  m.p.  159°).  A.  Li. 

Kostanecki-Robinson  reaction.  IV.  Acetylation,  propionylation, 
and  butyrylation  of  orepropiophenone.  P.  L.  Trivedi,  S.  M.  Sethna, 
and  R,  C.  Shah  (J.  Univ.  Bombay,  1942,  11,  A,  Part  3,  144 — 150). — 
2  :  i-Dihydroxy-6-methylpropiophenone  (I),  m.p.  127 — 128°  (from 
orcinol,  EtCN,  ZnCl2,  and  HC1  in  Et2OJ,  with  NaOAc  in  Ac20  at 
180 — 190°  yields  the  acetate,  m.p.  122 — 123°,  of  l-hydroxy-2  .3:5- 
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tnmethylchromone ,  m.p.  269—273°,  the  Me  ether,  m.p.  159°,  of 
whieh  is  also  obtained  by  treatment  of  2 :  4 : 6  :  l-(OMe)  X„H,Me-COMe 
(II)  with  EtOAc  and  Na  at  115 — 120°,  methylation  (Mel  in  COMe.) 
f^  cyd.sation  (HBr  at  room'  temp.).  (I)  with  EtC02Na  and 
(luti-O^O  at  180 — 190°  yields  the  propionate,  m.p.  75°,  of  1-hydroxy- 
3  :  5-dimelhyl-2-ethylchromone,  m.p.  258 — 261°  ( acetate ,  m.p.  107— 
108  ),  the  Me  ether,  m.p.  130 — 131°,  of  which  is  also  obtained  from 
(II)  by  treatment  with  EtC02Et  and  Na  at  115 — 120°,  methylation, 
and  cyclisation.  (I)  with  PrC02Na  and  (PrCO)20  at  180—190° 
yields  a  product  which  with  cone.  H2S04  gives  1-hydroxy-Z  :  5-di- 
methyl-2-propylchromone ,  m.p.  238 — 241°  (acetate,  m.p.  95°),  the 
Me  ether,  m.p.  91 — 92°,  of  which  is  also  obtained  from  (II),  PrC02Et, 
and  Na  as  above.  A.  Li. 

Dibenzfurans. — See  B.,  1943,  II,  6. 

Lignin,  m.  Constitution  of  dehydrodiiraeugenol  and  its  signi¬ 
ficance  in  the  chemistry  of  lignin.  K.  Freudenberg  and  H.  Richtzen- 
hain  (Annalen,  1942,  552,  126 — 135;  cf.  Erdtmann,  A.,  1933,  390, 
818). — Evidence  is  adduced  in  favour  of  the  con¬ 
stitution  (A)  (R  —  CIIXHMe,  R'  =  H)  for  de- 
hydroditsoeugenol.  Fission  of  the  compound  A 
( l<  =  Pra,  R'  =  Me)  with  K  in  liquid  NH3  followed 
by  methylation  (Na0H-Me2S04)  of  the  product 
gives  a-3  :  i-dimethoxypheny l-fi-2  :  3 -dimethoxy- 
5-propylphenylpropane  (I),  b.p.  145 — 150°/0-01 
mm.,  demethylated  by  HBr  in  boiling  AcOH  to 
the  corresponding  (OH),- compound  (II),  m.p. 
131°.  2-Hydroxy-3-methoxy-5-allyl-  is  hydro¬ 
genated  (Pd-BaS04  in  AcOH)  to  2-hydroxy-Z- 
methoxy-5-n-propyl-benzaldehyde,  b.p.  155°/10  mm. 
(2  :  4-dinitrophenylhydrazone,  m.p.  223°),  the  Na  salt  of  which 
is  methylated  (Na0H-Me2S04)  to  2  :  Z-dimethoxy-5-n-propylbenz- 
aldehyde,  b.p.  155 — 156°/10  mm.  (2  :  4 -dinitrophenylhydrazone,  m.p. 
202°).  This  is  converted  by  hippuric  acid,  anhyd.  NaOAc,  and 
Ac20  at  100°  into  the  azlactone,  C21H2104N,  m.p.  158 — 159°,  hydro¬ 
lysed  by  boiling  10%  NaOH  to  2  :  Z-dimethoxy-5-n-propylphenyl- 
pyruvic  acid,  m.p.  130 — 131°,  which  is  oxidised  by  H202  in  presence 
of  NaHC03  at  0°  to  2  :  Z-dimethoxy-5-n-propylphenylacetic  acid,  m.p. 
93 — 94°.  This  is  converted  into  the  chloride,  which  with  veratrole 
and  A1C13  in  CS2  affords  2  :  Z-dimethoxy-5-n-propylbenzyl  3  :  4 -di- 
methoxyphenyl  ketone,  m.p.  87 — 88°.  The  ketone  is  converted  into 
its  Na,  derivative,  which  with  Mel  in  C6H„  at  100°  yields  a-keto- 
a-3  :  4-dimethoxyphenyl-B-2  ;  Z-dimelhoxy-5-n-propylphenylpropane, 
m.p.  101°,  slowly  reduced  (Clemmensen)  to  (I),  which  is  hydrolysed 
to  (II).  Attempted  dehydrogenation  of  coniferyl  alcohol  (III)  by 
FeCl3  leads  to  an  amorphous  condensate  which  after  methylation, 
treatment  with  hot  alkali,  renewed  methylation,  and  oxidation 
yields  veratric  acid  with  traces  of  isohemipinic  acid.  These  acids 
are  obtained  from  lignin  and  the  coumaronecarboxylic  acid  (A  ; 
R  =  C02H,  R'  =  Me)  under  the  same  circumstances.  Dehydro¬ 
genation  of  (III)  is  therefore  in  part  at  any  rate  similar  to  that  of 
isoeugenol.  H.  W. 

Furylchromones.  G.  B.  Marini-Bettolo  (Cazzella,  1941,  71,  635 — 
641). — 2-Hydroxy-4-methoxy-  (I)  and  -3  :  4-dimethoxy-tu-furfuryl- 
ideneacetophenone  (II)  with  Se02  in  boiling  CsH14-OH  (15  hr.)  give 
7 -methoxy- ,  m.p.  160°,  and  7  :  S-dimethoxy-2-furylchromone,  m.p. 
165°.  2:4:5:  l-OH‘C8H2(OMe)2-COMe  with  furfuraldehyde  and 

KOH-EtOH  gives  2-hydroxy-i  :  5-dimethoxy-ci-furfurylideneaceto- 
phenone  (III),  m.p.  128°,  which  with  Se02  gives  6  :  l-dimethoxy-2- 
furylchromone,  m.p.  204°.  With  hot  EtOH— KOH,  followed  by  H202, 

(I) .  (II),  and  (HI)  give  respectively  3- hydroxy-1  -methoxy-,  m.p.  178°, 

-7  :  8 -dimethoxy-,  m.p.  244°,  and  -6  :  l-dimethoxy-2-furylchromone, 
m.p.  212°.  With  dil.  HC1  in  boiling  EtOH  (30  hr.),  (I),  (II),  and 
(III)  give  respectively  2-hydroxy-i-methoxy-,  m.p.  165°,  -3  :  4 -di¬ 
methoxy-,  m.p.  98°,  and  -4  :  5-dimethoxy-phenacyl-lcevulic  acid,  m.p. 
127,  furylchromanones  not  being  formed.  E.  W.  W. 

Arylthioisatins. — See  B.,  1943,  II,  109. 

Thionaphthen  vat  dye. — See  B.,  1942,  II,  47. 

Phenoxthionins. — See  B.,  1943,  II,  109.  t 

Oxides  of  phenoxthionins. — See  B.,  1943,  II,  45. 

Synthesis  of  vitamin-!?,. — See  B.,  1943,  III,  21. 

Nicotin-p-phenetidide. — See  B.,  1943,  III,  41. 

Oxidation  of  adrenaline.  F.  Bergel  and  A.  L.  Morrison  (J.C.S., 
1943,  48). — Adrenaline  (I)  in  2%  AcOH  is  oxidised  (KI03)  to  an 
iodoquinone  (II),  which  is  reduced  (NaHS03)  and  acetylated  to 
2-iodo-5  :  6-diacetoxy-l-methylindole,  m.p.  153 — 155°.  Reduction  of 

(II)  with  Zn-Ac20-NaOAc  or  Mg-AcOH  affords  5  :  6-diacetoxy-l- 

methylindole  (III),  m.p.  100 — 101°.  Catalytic  oxidation  (Pd-C)  of 
(I)  causes  2  02  to  be  absorbed,  and  although  (II)  cannot  be  isolated, 
reduction  catalytically  or  with  NaHS03  gives  a  substance  apparently 
identical  with  (III).  F.  R.  S. 

5-Hydloxyindole.  F.  Bergel  and  A.  L.  Morrison  (J.C.S.,  1943, 
49). — 2-Nitro-5-benzyloxytoluene,  m.p.  70 — 71°,  prepared  from  the 
OH-compound,  with  KOEt  and  Et2C204  gives  2-nitro-5-benzyloxy- 
pyruvic  acid,  m.p.  ~100 — 105°  (phenylhydrazone,  m.p.  152 — 153°), 


which  is  reduced  (FeS04— aq.  NHJ  to  5-benzyloxyindole-2-carboxylic 
acid,  m.p.  193 — 194°  (Me  ester,  m.p.  150 — 151°).  Reduction  (Pd— 
C-MeOH-H2)  of  the  acid  affords  5-hydroxyindole-2-carboxylic  acid, 
m.p.  246°  (decomp.)  (Me  ester,  m.p.  146 — 147°),  which  is  decarb- 
oxylated  (Cu)  in  small  yield  to  5-hydroxyindole,  m.p.  107 — 109°. 

F.  R.  S. 

Mechanism  of  indole  formation  from  phenacylarylamines.  I. 

A.  F.  Crowther,  F.  G.  Mann,  and  (in  part)  D.  Purdie  (J.C.S.,  1943, 
58 — 68). — The  conversion  of  the  phenacyl  derivatives  of  primary 
arylamines  into  2-arylindoles  depends  on  the  presence  of  catalytic 
impurities  ( e.g .,  amine  hydrobromides  and  hydriodides).  The 
theory  of  the  mechanism  that  the  derivative  undergoes  normal 
cyclisation  to  give  3-phenylindole  which  isomerises  to  the  2-com¬ 
pound  is  incorrect  since  pure  phenacylaniline  (I)  is  stable  but  when 
heated  with  traces  of  many  hydrobromides  and  hydriodides  and 
quaternary  bromides  and  iodides  is  converted  readily  into  2-phenyl- 
indole  (II).  The  catalysts  are  listed  according  to  whether  they 
cause  conversion  into  (II),  cause  partial  conversion  into  diphenyl- 
acylaniline,  no  apparent  change,  or  decomp,  to  non-cryst.  syrups. 
The  alternative  theory  that  a  diamine  is  first  formed  and  cyclises 
with  loss  of  the  original  amine  is  also  incorrect.  Pure  (I)  and 
NH2Ph  give  N]A-di-(f3-anilino-a-phenylvinyl)aniline  (III),  m.p.  205 — 
209°,  but  in  presence  of  NH2Ph,HBr,  (II)  is  obtained.  Pure  (I) 
and  ^>-C6H4Me-NH2  yield  ~tA~SA-di-($-p-tolylamino-a.-phenylvinyl)-p- 
toluidine,  m.p.  175 — 183°,  and  with  a  catalyst,  2-phenyl-5-methyl- 
indole  is  obtained.  Similarly  (I),  2 :  4 :  l-C6H?Me2,NH2,  and 

NH2Ph,HBr  form  2-phenyl-5  :  7-dimethylindole,  isolated  as  the 
picrate,  m.p.  156 — 157-5°.  The  following  are  described  :  hydro- 
bromide,  m.p.  183°  (decomp.),  and  hydriodide,  m.p.  145°,  of  (I), 
p -chlorophenacylaniline,  m.p.  113 — 115°  (Ac  derivative,  m.p.  143°), 
and  di-(fS-anilino-a-p-chlorophenylvinyl)  ether,  m.p.  192 — 193°  (Ac, 
derivative,  m.p.  232 — 233°),  obtained  at  the  same  time;  p -chloro- 
phenacyl-p-toluidine ,  m.p.  148 — 150°,  and  -2  :  ^-dimethyl aniline,  m.p. 
117°;  2-p-chlorophenyl-B-methylindole,  m.p.  250-5 — 251-5°  [N0- 
derivative,  m.p.  277°  (decomp.)];  p -toluenesulphonyl  derivative, 
m.p.  71°,  of  2V-ethyl-p-toluidine ;  2  :  4 -dimethyl-,  b.p.  229 — 232°/763 
mm.,  and  p-chloro-N-ethylaniline,  b.p.  247 — 250°/760  mm.  (p -toluene- 
sulphonyl  derivative,  m.p.  102-5 — 104°) ;  4  :  4' -diethoxy diphenyl- 

amine,  m.p.  94°;  hydrochloride,  m.p.  158°,  and  picrate,  m.p.  110°,  of 
phenacyl- iV-ethylaniline ;  phenacyl-N-ethyl-p-toluidine,  m.p.  110 — 
111°;  p-chlorophenacyl-N-elhylaniline,  m.p.  83°  ( hydrochloride ,  m.p. 
169°;  picrate,  m.p.  116 — 117°),  -N-iso butylaniline ,  m.p.  91°,  and 
-tA-ethyl-p-toluidine  (IV),  m.p.  95-5°  [ hydrochloride ,  m.p.  177 — 178° 
(decomp.)  ;  picrate,  m.p.  135 — 136°] ;  scaAp-chloro-l^'-chlorophenacyl)- 
N-elhylaniline,  m.p.  105 — 106°. 

The  phenacyl  derivatives  of  sec.  arylalkylamines  behave  entirely 
differently,  giving  3-aryl- 1  -alky lindoles,  which  (with  one  exception) 
could  not  be  isomerised  to  2-aryl- 1-alkylindoles.  When  (IV)  is 
exposed  to  air  at  100°  for  7  hr.,  appreciable  amounts  of  p- 
C„H4C1-C02H  are  obtained,  and  with  EtOH-ZnCl2  or  fused  with 
ZnCl2  it  gives  3-p-chlorophenyl-5-methyl-l-ethylindole  (V),  m.p.  92° 
(picrate,  m.p.  102-5 — 103-5°),  and  some  dimeride,  m.p.  157-5°. 
Similarly,  Z-phenyl-l-ethyl- ,  b.p.  188 — 192°/l-5  mm.  (picrate,  m.p. 
83 — 83-5°),  and  -5-melhyl-l-elhyl-indole,  b.p.  220 — 222°/17  mm. 
(picrate,  m.p.  107-5 — 108°),  and  Z-p-chlorophenyl-l-methyl- ,  m.p.  96° 
(picrate,  m.p.  107 — 107-5°),  -1  -ethyl-,  m.p.  81°,  and  -1-isobulyl-indole, 
m.p.  71 — 72°,  are  obtained,  but  phenacyl-AT-methylaniline  with 
EtOH-ZnCl2  gives  3-phenyl- 1  -methylindole  and  with  fused  ZnCl2  the 
2Ph  derivative.  Phenacyl-. N-ethylaniline  and  NH2Ph  at  150°  for 
8  hr.  afford  NHPhEt  and  (III),  whilst  (IV)  similarly  yields  p  chloro- 
phenacylaniline  and  NN-di-  (fi-anilino-a-p-chlorophenylvinyl)  aniline , 
m.p.  172 — 180°.  ^>-C6H4Me*NHEt  and  (IV)  (equimols.)  in  air  at 
100°  for  7  hr.  give  much  ^>-C6H4Cl-C02H  and  4  :  4'-dichlorobenzil 
but  in  a  closed  vessel  at  140 — 150°,  p-chloro-(a(3-bis-p-tolylethylamino)- 
vinylbenzene,  m.p.  123 — 123-5°,  is  formed  in  addition;  the  latter  is 
the  only  diamine  obtained  and  it  could  not  be  converted  into  an 
indole.  When  (IV)  is  boiled  with  excess  of  NHPhEt,  NHPhBuP, 
or  £-C6H4Me-NHEt,  (V)  is  obtained  in  each  case.  An  ionic  mechan¬ 
ism  is  put  forward  to  explain  the  results  obtained.  The  following 
are  also  described  :  p-chlorophenyl-'S-ethylnitrosoamine,  m.p.  58 — 
59°;  p-chloroacetophenonephenylhydrazone,  m.p.  112 — 113°;  2-phenyl-, 
m.p.  84 — 84-5°  (3-NO-derivative,  m.p.  130 — 131°),  2-phenyl-B- 
methyl-,  b.p.  171 — 173°/0-2  mm.,  m.p.  70-5°  (3-NO-derivative,  m.p. 
161 — 162°),  and  2-p-chlorophenyl-l-ethylindole,  b.p.  171°/0-2  mm., 
m.p.  86 — 87°  (3-2VO-derivative,  m.p.  138 — 139°) ;  2-p -chlorophenyl- 
l-n-propylindole,  b.p.  222 — 225°/15  mm.,  m.p.  54°  ( 3 - . V 0  derivative, 
m.p.  137 — 138°),  -1-iso butylindole,  b.p.  173 — 178°/0-3  mm.,  m.p. 
87 — 87-5°  (3-2VO-derivative,  m.p.  93°),  and  -5-methyl-l-ethylindole, 
b.p.  239°/13  mm.,  m.p.  127 — 128-5°.  The  crystallographic  measure¬ 
ments  of  the  dimeride  of  (V)  are  given.  F.  R.  S. 

3-Substituted  indoles. — See  B.,  1943,  II,  109. 

8-Aminoquinaldone.  G.  Jacini  ( Gazzetta ,  1942,  72,  42 — 46). — 
o-C„H4(NH2)2  (1  mol.)  and  CHAc-COaEt  (I)  (2  mols.)  (room  temp.) 
give  2-methylbenziminazole  and  some  Et,  o-phenylenebis-fl-amino- 
crotonate,  m.p.  103°,  which  in  paraffin  (II)  at  200 — 250°  gives  a 
substance,  C14H1403N2,  decomp.  ~350°.  o-NH2-C„H4-NHAc  and  (I) 
in  boiling  EtOH  give  Et  fl-o-acelamidoanilinocrotonate,  m.p.  104°, 
which  in  (II)  at  230 — 240°  gives  S-acetamido-i-hydroxy-2-melhyl- 
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quinoline,  m.p.  292—293°.  This  with  boiling  10%  H2S04  gives 
$-omino-4-hydroxy  2  mcthylquinoline,  decomp.  • — 300°.  E~.  W.  W. 

Preparation  of  2-hydroxy-4-alkyl(iuinoline-6-sulphonamides. 

rifSi  Monti  and  S.  Palmieri  ( Gazzetta ,  1941,  71,  662 — 667). — 
NHPh-CO-CHjAc  and  SOaCl2  at  80°  give  a  product  which  with 
cone.  aq.  NH,  gives  2-hydroxy-4-methylquinoline-8-sulphonamide  (I), 
m.p.  316 — 318°  (softens  at  310°),  also  obtained  from  the  quinoline. 
[The  S02C12  must  be  freshly  distilled,  otherwise  the  product  includes 
^-NTI2-SO2-C0H4-NH,CO,CH2Ac  (also  obtained,  prep,  modified,  from 
CH2Ac'C02Et  and  />-NH2-C6H4-S02-NH2),  which  does  not  condense 
to  (I),  either  in  cone.  H2S04or  in  heavy  petroleum  at  300°.]  o-,m-, 
and  p-C6H1Me-NH,CO,CH2Ac  similarly  treated  give  2-hydroxy-4  :  8-] 
m.p.  310  312°  (decomp,),  and  -4:  1-dimethylquinoline-G-sulphon - 

amide,  m.p.  325 — 326°  (decomp.),  and  2-hydroxy-4  :  6-dimethyl- 
quinoline,  respectively.  E.  W.  W. 

Quinolines,  benzquinolines,  and  acridines. — See  B.,  1943,  II,  6. 

Mechanism  of  cyclisation  reactions.  E.  Berliner  (/.  A  met. 
Chem.  SoC.,  1942,  64,  2894 — 2898). — Ring-closure  by  acid  of  o- 
CH2Ph-C6H4-COR  to  9-substituted  anthracenes,  of 
o-NHPh-CaH4-COR  to  5-substituted  acridines,  etc.  has,  as  first  step, 
addition  of  a  proton  to  give  o-CH2Ph*-C,;H1-C+R-OH  etc.,  which 
then  closes  the  ring  by  electrophilic  attack  on  the  Ph  marked  *. 
Acid  ring-closure  of  CAr.,-OH  to  9  arylfluorenones  occurs  by  pre¬ 
liminary  formation  of  +CAr2,  which  is  evidenced  by  development  of 
colour  similar  to  that  of  the  carbinol  in  cone.  H2S04.  o-a-,  m.p. 

96-4 — 97-2°,  and  o-f}-naphthylaminoacetophenone  (I)  [both  prepared 
from  C10H7Br,  o-NH2-CaH4-COMe  (II),  K2C03,  and  Cu  powder  in 
boiling  PhNOJ,  b.p.  195 — 196°/6  mm.,  with  a  little  H2S04  in  AcOH 
at  100°  give  rapidly  5-methyl-\  :  2-,  m.p.  111-6 — 112-2°  [sulphate; 
picrate,  m.p.  251 — 255°  (decomp.)],  and  -3  :  4 -benzacridine,  m.p. 
145 — 145-2°  [picrate ,  m.p.  245 — 248°  (decomp.),  obtained  also  from 
(I)  by  boiling  with  picric  acid].  Condensing  9-bromophenanthrene 
with  (II)  as  above  and  heating  the  product  with  H2S04-Ac0H  gives 
5-methyl-l  :  2  :  3  ;  4-dibenzacrtdine,  m.p.  121-4 — 122-4°  [picrate,  m.p. 
206 — 208°  (decomp.)].  2-C10H,-COPh  [prep,  from  2-C10H7-CN  by 
MgPhBr-Et20  and  then  HCl-HaO-COMea  (later  with  CaHa) ;  82-5% 
yield],  m.p.  81 — 82°,  and  a-C10H,-MgBr  in  Et20  give,  after  decomp, 
byaq.  NH4C1,  phenyl-a-naphthyl-fl-naphlhylcarbinol  (III),  m.p.  168 — 
169°,  and  +*CaHa  or  *EtOH,  m.p.  195 — 205°,  which  with  a  few 
drops  of  HC1  in  boiling  AcOH  gives  a  green  and  then  a  red  colour, 
%-phenyl-l  :  2  :  5  :  G-dibenzfluorene  (IV),  m.p.  219 — 219-5°,  being 
formed  during  the  second  change;  (III)  gives  a  green  ppt.  with 
AlClj,  AlBr2,  I,  PC15,  or  SnCl4  in  C6H6  and  (IV)  is  formed  after  ~5 
min.  at  100°.  Phenyldi-a,  m.p.  169  170°,  and  -fl-naphthylcarbinol 

(similarly  prepared),  m.p.  216-5 — 217-5°,  give  similarly  9-phenyl- 
3  ;  4  :  5  :  6-,  m.p.  275°,  and  -1:2:7:  8-dibenzfluorene ,  m.p.  148-5 — 
149-5°,  respectively.  o-CaH4Ph-COPh  with  34%  aq.  HBr  +  AcOH 
at  the  b.p.  gives  9-phenylfluorenyl  acetate  and  the  polymeride  (V) 
of  9-fluorenol  and  with  a  little  H2S04  in  AcsO  at  100°  gives  mainly 
(V).  M.p.  are  corr.  R.  S.  C. 

Sulphonamide  derivatives  of  pyrazole.  I.  l-p-Sulphonamido- 
phenyl-3-methyl-5-pyrazolone.  G.  B.  Crippa  and  S.  Maffei  ( Gazzetta , 
1612,72,  97 — 99). — p-NH7-NH-CaH4-S02-NH7  diazotised  and  reduced 
gives  p-hydrazinobenzenesulphonamide,  m.p.  155°  [Ac  derivative,  m.p. 
224°),  which  with  CH2Ac-COaEt  (I)  gives  the  sulphonamidophenyl- 
hyirazone  (II),  m.p.  142°,  of  (I).  Above  its  m.p.,  (Ill  gives  1-p- 
sulphonamidophenyl-Z-methyl-5-pyrazolone,  m.p.  237°.  E.  W.  W. 

Action  of  copper  on  ethyl  malonate  and  on  5  :  5-diethylbarbituric 
acid  [exposed  to  the  air],  B.  Ciocca  and  E.  Dumontel  (Gazzetta, 
•642  ,  72,  197 — 200). — CH2(C02Et)2  (I)  exposed  to  the  air  with  Cu 
powder  at  50 — 60°  gives  its  Cu  derivative,  CjHjjOiCu.  (I|  does 
not  react  with  CuO  or  Cu20.  5  :  5-Diethylbarbituric  acid  in  EtOH 

similarly  gives  a  Cu  derivative,  C,H10O2N2Cu2.  E.  W.  W, 

cyc/oHeptenylbarbituric  acids. — See  B  ,  1940,  III,  42. 

Barbituric  acids. — See  B.,  1943,  III,  89. 

Pyrimidines. — See  B.,  1943,  II,  109. 


Sulphanilamidompyrimidines. — See  B.,  1943,  II,  21 
Thioammelines. — See  B.,  1943,  II,  130. 


Indigoid  dyes  of  the  m -series,  n.  AW'-Ethyleneindigotin. 

n.  Pummerer  and  E.  Stieglitz  (Ber.,  1942,  75,  [B],  1072—1085).— 
Dekydroindigotin  (I)  and  furylethylene  in  dry  PhCl  at  — -100° 
yield  NN'-furylethyleneindigotin,  m.p.  213°.  Similarly  (I)  and 
i-Hj.CH-COjMe  in  a  sealed  tube  at  ~100°  afford  Me  indigotin- NN'- 
ac>ylate,  m.p.  209°,  hydrolysed  by  NaHC02  in  boiling  aq.  MeOH  to 
Mdigotin-NN' -acrylic  acid  (Ag  and  Na  salts),  decarboxylated  by  Cu 
powder  in  boiling  PhCl  under  C02  to  NN' -ethyleneindigotin 

(cQ-t-L;  *  )  iH I  This  is  converted  by  boiling  KOH-EtOIJ- 
H,0  into  ethylenemdigotin-yellow,  C18H14O3N2,0-5H2O.  The  struc¬ 
ture  of  (II)  is  established  by  its  oxidation  (cone.  HNOs  in  AcOH) 
to  ethylenedi-isatin,  m.p.  279°,  transformed  by  NaOH  and  H,02 
into  ethylenedianthranilic  acid,  m.p.  228°.  The  experiments  do 
not  lead  to  a  particular  formula  or  theory  to  explain  the  play  of 


colours  of  alkyleneindigotins  (III)  in  various  solvents  but  show 
that  it  is  due  to  mesomerism  since  (a)  it  cannot  be  due  to  cis-trans- 
isomerism  because  the  trans- forms  of  (III)  are  spatially  impossible, 
(6)  there  cannot  be  a  mixture  of  two  isomerides  of  other  type  or 
tautomerides  as  no  evidence  therefor  can  be  found  in  the  absorption 
curves  of  the  extreme  red  and  blue  solutions,  (e)  association  to 
double  mols.  is  not  causative  of  the  blue  solutions,  and  (d)  a  little 
dipole  solvent  is  required  to  cause  much  displacement  towards  blue 
whereas  much  more  of  a  different  solvent  is  required  to  produce 
the  reverse  effect.  H.  W. 


Absorption  spectra  of  phthalocyc/chydrazides. — See  A.,  1943, 1,  80. 


Quinazoline  derivatives.  I.  L.  Monti  and  A.  Simonetti.  n. 
L.  Monti,  A.  Osti,  and  S.  Piras.  m.  L.  Monti  ( Gazzetta ,  1941,  71, 
651 — 653,  654 — 658,  658 — 662). — I.  4-Hydroxy-2-methylquinazoline 
(I)  heated  with  £-NMe2-CaH4-CHO,  with  furfuraldehyde,  and  with 
chloral,  gives  respectively  4-hydroxy-2-p-dimethylaminostyryl-,  m.p. 
300 — 302°  (decomp,  from  290°)  (picrate,  m.p.  214 — 215°),  -2 -fi-furyl- 
vinyl-,  m.p.  210 — 212°  (darkening  206 — 208°)  (picrate,  decomp. 
224 — 226°),  and  -2-yyy-trichloropropenyl-quinazoline,  decomp.  194 — 
195° 

II.  4-Hydroxyquinazoline  (II)  and  NHBz-CH2-OH  (III)  in  boil¬ 
ing  AcOH  give  Z-benzamidomethyl-4-quinazolone :  m.p.  180 — 182°, 
hydrolysed  by  boiling  dil.  HC1  to  the  dihydrochloride ,  m.p.  242 — 244°, 
of  Z-aminomethyl-4-quinazolone  (IV)  [picrate ,  m.p.  200 — 202°  (de¬ 
comp.  from  180°)].  Similarly  (I)  and  (III)  in  AcOH  give  2 -methyl- 
Z-benzamidomethyl-4-quinazolone,  m.p.  184 — 186°,  hydrolysed  by  dil. 
HC1,  followed  by  dil.  aq.  NH,,  to  2-methyl-Z-aminomethyl-4-quin- 
azolone  (V),  m.p.  268 — 270°  (decomp.;  darkening  from  235 — 240°) 
[ picrate ,  m.p.  210 — 240°  (decomp.)].  The  structure  assigned  to 
(IV)  and  (V)  is  supported  by  the  non-reactivity  of  3-methyl-  and 
2  :  3-dimethyl-quinazolone  [prepared  by  Me2S04-methylation  of  (II) 
and  (I),  respectively]  with  (III). 

III.  In  petroleum  jelly  at  180°,  (I),  NH4C1,  and  paraformaldehyde 

give  (V).  Using  NH2Me2Cl,  NH2Et2Cl,  and  piperidine  hydrochloride, 
2-methyl-Z-dimethylaminomethyl-,  m.p.  295 — 296°  (darkening  280°) 
(picrate  *,  darkens  250°),  -Z-diethylaminomethyl- ,  m.p.  282 — 284° 
(darkening  250°)  (picrate  *,  darkens  220 — 225°),  and  -3 -piperidino- 
methyl-4-quinazolone,  decomp.  288—290°  (darkening  270°)  (picrate  *, 
darkens  205 — 210°)  are  formed.  (*  These  picrates  carbonise  with¬ 
out  melting.)  E.  W.  W. 


Naphthyridines.  I.  Derivatives  of  4-phenyl-l  :  8-naphthyridine. 
II.  Reactivity  of  2  :  7-dichloro-4-phenyl-l  :  8-naphthyridine.  A. 

Mangini  and  M.  Colonna  ( Gazzetta ,  1942,  72,  183 — 190,  190  197). — 

l.  2  :  6-Diaminopyridine  (I)  with  CH2Bz-C02Et  (II)  at  140 — 180° 
gives  l-amino-2-hydroxy-4-phenyl-\  :  8-naphthyridine  (III),  m.p. 
<345°  (hydrochloride,  m.p.  >350°;  picrate,  decomp.  245 — 254°; 
N-/jc  derivative,  m.p.  <345°).  At  100°,  or  in  boiling  PhMe,  (I) 
and  (II)  give  2-amino-6-benzoylacetamidopyridine,  m.p.  153 — 154°, 
which  in  cone.  H2S04  gives  (III),  which  can  be  characterised  by 
diazotisation  and  decomp,  to  2  :  1-dihydroxy-,  m.p.  272 — 273°, 
chlorinated  (PCI,)  to  2  :  7 -dichloro-4-phenyl-l  :  8-naphthyridine  (IV), 

m. p.  158°.  With  CH2Ac-C02Et,  (I)  gives  7-amino-2-hydroxy-4- 
methyl-1  :  8-naphthyridine  (Seide,  A.,  1927,  62)  (N-^c  derivative, 
m.p.  <285°). 

II.  With  N aOMe-MeOH  and  NaOEt-EtOH,  (IV)  gives  2  :  1-di- 
methoxy-,  m.p.  156°,  and  2  :  l-diethoxy-4-phenyl-\  :  8-naphthyridine, 
m.p.  87—88°.  With  boiling  ^-OEt-CaH4-NH2,  (IV)  gives  the  2  :  7- 
bis-p-phenetylamino-compouud,  m.p.  222 — 223°  (decomp.),  and  with 
N2H4,H20,  followed  by  HC1  the  dihydrochloride,  m.p.  253 — 254°,  of 
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2  :  l-bishydrazino-4-phenyl-l  :  8-naphthyridine  (bis-p-nilrobenzylidene 
derivative,  m.p.  327—328°),  which  with  NaN02-HCl  gives  1  :  2  :  7  :  8- 
ditriazolo-4-phenyl  - 1  :  2  :  7  :  8  -  tetrahydro  -1:8-  naphthyridine  (V) , 
darkens  200 — 202°,  explodes  203°.  2  :  7-Dichloro-4-methyl-l  :  8- 

naphthyridine  (VI)  (Seide,  loc.  cit.)  with  NaOMe— MeOH  and  NaOEt— 
EtOH  gives  2  :  7 -dimethoxy-,  m.p.  102 — 103°,  and  2  :  7 -diethoxy-4- 
methyl-1  :  8-naphthyridine, 'm.p.  72 — 73°.  The  electronic  structure 
of  (IV)  and  (VI)  is  discussed,  and  expressed  in  formula  A . 

E.  W.  W. 

Triazines. — See  B.,  1943,  II,  7. 

Spectroscopic  studies  on  porphyrins. — See  A.,  1943,  I,  80. 

Bile  pigments.  XXXVI.  Action  of  yeast  and  ascorbic  acid  on 
hsemins.  E.  Stier  (Z.  physiol.  Chem.,  1942,  275,  155 — 165  ;  cf.  A., 
1943,  II,  46). — Acetylhasmatoporphyrin  Me2  ester  Fe  salt  (I)  or 
Me4  haematoporphyrin  Fe  salt  in  aerated  50%  aq.  C6H5N  with 
yeast  (Saccharomyces  cerevisice)  at  50°  for  30  min.  yields  the  corre¬ 
sponding  pyridineverdoparahjematin  (II),  also  obtained  from  (I) 
with  pyrogallol-02  (cf.  A.,  1942,  II,  382;  Warburg  et  al..  A.,  1930, 
1199).  (I)  with  ascorbic  acid-Os  at  55 — 60°  gives  (II)  and,  by 
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treatment  with  MeOH-HCl,  acqtylhaematoglaucobilin  Me,  ester  and 
a  pigment  with  absorption  max.  (Et20  solution)  at  532*  500  and 
<447  mji.  (Zn  complex  in  Et20,  630,  536,  and  <452  Ascorbic 

acid-02  readily  oxidises  phyllohamin  ester  to  the  corresponding 
pyridineverdoparahiematin,  which  with  MeOH-HCl  affords  phyllo 
glaucobilin  ester.  Rhodoh^min  Me2  ester  is  similarly  oxidised  to 
rhodopyridineverdoparahaematin  Me2  ester  which,  with  MeOH-HCl, 
yields  rhodoglaucobilin  Me2  ester,  m.p.  226°  (sinters  at  210°),  the  first 
cryst.  pigment  of  the  bilitriene  type;  fluorescence  spectra  are 
compared  with  those  of  a  typical  bilidiene  derivative.  F.  O.  H. 

Chlorophyll.  CXIV.  Transition  from  the  chlorophyll-5  into 
the  fl-series.  H.  Fischer  and  H.  Gibian  (Annalen,  1942  552,  153 — 
166). — Pyrophaeophorbide  b  Me  ester  (I)  is  converted  by  NaOMe 
and  N2H4,H20  in  C5H5N  and  MeOH  containing  NaOMe  at 
115 — 120°  into  some  deoxophyllerythrin  Me  ester,  m.p.  264°, 
and  mainly  inactive  mesodeoxopyrophaeophorbide  a  Me  ester 
(II),.  m.p.  209 — 211°,  thus  establishing  by  direct  tv;  penmen! 
the  intimate  connexion  of  the  chlorophyll-a  and  -b  series.  (I)  is 
hydrogenated  (Pd— 100%  HC02H)  to  mesodeoxopyrophaeophorbide  a 
Me  ester,  dimorphous,  m.p.  ~186°  or  204°,  [ajj^  —  645°±115°  in 
COMe2,  identical  with  that  prepared  from  pyrophaeophorbide  a 
Me  ester,  thus  establishing  the  identical  steric  arrangement  of 
substituents  in  the  two  chlorophyll  series.  Mesopurpurin  3-Me 
ester,  N2H4,H20,  NaOMe-MeOH,  and  C5H5N  at  115 — 120°  afford 
inactive  mesophyllochlorin  Me  ester,  m.p.  166 — 167°,  with  some 
phylloporphyrin,  m.p.  234°.  Pyrophaeophorbide  a  is  converted  by 
N2H„H20  at  100°  in  a  sealed  tube  or  in  open  vessels  into  optically 
inactive  mesopyrophaeophorbide  a  Me  ester  (III),  m.p.  205 — 206°  (Zn 
complex  salt,  m.p.  158°),  also  obtained  similarly  from  pyrophaeo¬ 
phorbide  b  Me  ester.  The  prep,  of  (II)  from  (III)  by  N2H4,H20  or 
H2-Pd-100%  HC02H  is  described.  The  action  of  Pd  and  100% 
HC02H  on  phaeophorbide  a  gives  a  small  amount  of  (II),  much 
decomposed  material,  and  ( ?)  deoxophaeoporphyrin  a5  Me2  ester, 
m.p.  287°,  also  obtained  from  phaeophorbide  b.  Reduction  of 
purpurin  7-Me3  ester,  18-Me  ester,  and  18-Me  ester  imide  leads  to 
much  decomposed  material  and  the  spectrum  of  the  corresponding 
meso-compound.  Sucrose  and  cholesterol  are  unchanged  by 
NjHj.HjO,  NaOMe-MeOH,  and  C5H5N  at  100°.  H.  W 

Constitution  of  the  prosthetic  group  of  cytochrome-c.  K.  Zeile 
and  H.  Meyer  (Z.  physiol.  Chem.,  1940,  265,  22  ;  cf.  A.,  1940,  II,  110). 
— The  porphyrin-e  isolated  by  the  authors  was  the  prosthetic  group 
of  cytochrome-c,  whilst  Theorell's  product  (A.,  1939,  II,  394)  resulted 
from  recombination  of  products  of  hydrolysis.  W.  McC. 

Pyrazoleanthrone  dyes. — See  B.,  1943,  II,  111. 

Nucleic  acids.  XXI.  Tetranucleotide  of  yeast-  and  thymo- 
nucleic  acid.  H.Bredereck  and  E.  Hoepfner  [with  I.  Jochmann  and 
A.  Martini  (Ber.,  1942,  75,  [£],  1086— 1095).— Analyses  of  the 
deaminated  tetranucleotide  of  thymonucleic  acid  agree  with  the 
formula  C33H48028N12P4.  The  mol.  wt.  of  thymic  acid  determined 
by  the  diffusion  method  is  1067  (calc.  992).  Yeast-nucleic  acid, 
purified  through  the  Pb  salt,  is  converted  by  warming  with  0-5% 
NaOH  at  50°  for  10  min.  into  the  corresponding  tetranucleotide  (I). 
Titration  shows  the  presence  of  a  pentabasic  acid  and  the  increase 
in  acidity  after  fission  with  alkali  corresponds  with  3  equivs. 
Analyses  and  determinations  of  mol.  wt.  support  the  formula 
C38H13028N15P1,  which  is  supported  by  the  determination  of  guanine 
and  adenine  and  analyses  of  the  Mg  salt,  Deamination  of  (I) 
affords  xanthine,  hypoxanthine,  and  uracil.  Methylation  (Me2S04) 
of  (I)  in  feebly  alkaline  medium  gives  a  product  in  which  fission  has 
not  occurred  and  which  is  hydrolysed  by  HC1— MeOH  to  1  :  A,2-di- 
methylguanine,  1  :  Ne-dimethyladenine,  and  1  :  Ne-dimethylcytosine. 
(I)  is  therefore  (0H)2P0-0-R.B-[0-P0(0H)-0-RB]2-0-P0(0H)-0-RB 
(R  =  ribose;  B  —  base).  H.  W. 

Fulminic  synthesis  of  i.raoxazole  derivatives.  III.  A.  Quilico  and 
L.  Panizzi  (Gazzetta,  1942,  72,  155 — 165). — C2Na2  in  EtaO  with  moist 
CHHN-OH  (I)  [prep,  from  Hg(CH:N-OH)2  and  Na-Hg,  followed  by 
HI,  described],  followed  by  treatment  with  aq.  Na2S203,  gives  the 
oxime  (II),  m.p.  147 — 148°,  of  isooxazole  5  aldehyde ,  an  oil  (p  nitro- 
phenylhydrazone,  m.p.  210—211°).  Oxidation  of  (II)  by  K2Cr207- 
H2S04  gives  isooxazole-5-carboxylic  acid,  C2PhNa  with  (I)  in  Et20, 
followed  by  aq.  Na2S203,  gives  the  oxime  (III),  m.p.  150 — 151°,  of 
5-phenylisooxazole-Z-aldehyde,  m.p.  61 — 62°  (p-nitrophenylhydrazone , 
m.p.  225 — 228°),  oxidised  by  Cr03— H2S04— AcOH  to  5-phenyliso- 
oxazole-3-carboxylic  acid,  also  obtained  from  (III)  and  aq.  KOH. 
With  nitrous  fumes,  (III)  in  EtOH  gives  3  :  4-(5'  :  5 "-diphenyl- 
3'  :  3"-diisooxazolyl) - 1  :  2  :  5 -oxadiazole  2-oxide,  m.p.  185 — 186°. 
Mechanisms  of  the  two  syntheses  are  discussed.  E.  W.  W. 

Heterocyclic  syntheses,  n.  Dichloromethyhsooxazoles  and  corre¬ 
sponding  aldehydes.  L.  Panizzi  ( Gazzetta ,  1942,  72,  99 — 108;  cf.  A., 
1942,  II,  394).— CHC12-CO-CH2Ac  with  NH2OH,HCl  in  EtOH  gives 
o-methyl-3-dichloromethylisooxazole  (I),  b.p.  71 — 72°/5 — 6  mm.,  stable 
to  cone.  H2S04  and  to  dil.  KOH  or  KOH— MeOH  at  the  b.p.,  and 
d ichloroacetonylacetoxime,  CHCl2-CO-CH2-CMe:N-OH  (II),  m.p.  67-5 — 
69’5  ,  b.p.  136°/6  mm.  (Ac  derivative,  oil).  (II)  resists  benzoylation 


and  action  of  NH2OH  or  ^-N02-C,H1-XH-NH, ;  in  boiling  aq.  HC1, 

(II)  gives  3-methyl-5-dichloromethylisooxazole  (III),  m.p.  38— -38-5°, 
b.p.  88 — 89°/ll  mm.  With  NaOEt-EtOH  at  170 — 180°  (II)  and 

(III)  give  5-methylisooxazole-3-  and  3-methylisooxazole-5-aldehyde  (cf. 
Quilico  et  al..  A.,  1939,  II,  523).  COPhMe  and  CHCl2-C02Et  with 
NaOMe  in  EtzO  give  aiw-dichlorobenzoylacetone,  b.p.  170 — 171°/11 
mm.  [Cm  salt,  m.p.  196 — 197°  (decomp.)],  which  with  KOH  gives 
COPhMe  and  CHC12-C02H,  and  with  NH2OH,HCl  in  aq.  EtOH 
gives  dichloroacetonylbenzaldoxime  (TV) .  m.D.  96 — 97°  (Ac  derivative, 
m.p.  82 — 83°).  (IV)  is  unreactive  like  (II),  but  with  cone.  HC1 
gives  3-phenyl-5-dichloromethylisaoxazole,  m.p.  64-5 — 65°,  which  with 
NH2Ph  at  120 — 130°  gives  3-phenyl-5-bis-(p-aminophenyl)methyliso- 
oxazole,  m.p.  167 — 168-5°  [Ac2  derivative,  m.p.  156 — 157°  (decomp.)], 
diazotisable.  The  possibility  that  (II)  and  (IV)  have  the  iso- 

oxazoline  structure,  C.R'1  (OH)-CHCl2,  is  considered,  but  the 

true  oxime  structure  is  preferred.  E.  W.  W. 

/yuOxazole-3  :  5-dicarboxylic  acid.  C.  Musante  (Gazzetta,  1942,72, 
134— 142).— CHPh:CH-C0-CH2-C0-C02Et  [Cm  salt,  m.p.  202—203° 
(decomp.)]  and  NH2OH,HCl  in  boiling  EtOH  give  the  Et  ester  (I), 
m.p.  113 — 113-5°  (dibromide,  m.p.  129°),  of  5-styrylisooxazole-3-carb- 
oxylic  acid  [prep,  from  (I)  and  cone.  HC1],  m.p.  193 — 195°  (decomp.) 
(Ag  salt;  Me  ester,  m.p.  145°),  which  at  200°  gives,  with  ring¬ 
opening,  a-cyano-a-benzylideneacetone,  m.p.  98 — 99°  [p-nitrophenyl- 
hydrazone  (II),  m.p.  207 — 208°],  also  obtained  from  CHPh!CH-C02Et 
and  MeCN  (Na).  On  prolonged  heating  with  alkali  or  acid,  (II) 
gives  5-amino-\-p-nitrophenyl-3-styrylpyrazole,  m.p.  172 — 173°.  With 
boiling  aq.  K2Cr30,-H2S04,  (I)  gives,  with  BzOH,  isooxazole-3  :  5- 
dicarboxylic  acid  (+H20,  lost  at  110°),  m.p.  213°  (decomp.)  [ATa, 
salt,  darkens  from  260° ;  Ag2  salt,  decomp,  (semi-explosively)  ~220° ; 
Me2  ester,  m.p.  101°;  diamide,  darkens  from  250°,  no  m.p.  <300°; 
dianilide,  m.p.  283°  (variable)  (decomp.)].  E.  W.  W. 

Thiazolines. — See  B.,  1943,  II,  7. 

Synthesis  of  possible  lipophilic  chemotherapeuticals  of  the  sulph- 
anilamide  group.  S.  Rajagopalan  (Current  Sci.,  1942,  11,  394 — 
396). — Condensation  (C6H6N)  of  the  appropriate  acid  chlorides  and 
sulphonamides  yields  the  following  N4-acylsulphonamides,  having 
the  m.p.  given:  cyclohexoylsulphanilamide,  238°;  n-butyryl-,  206°, 
n -hexoyl-,  197°,  and  n-heptoyl-sulphapyridine,  193°;  n-butyryl-,  244 — 
246°  (decomp.),  n -hexoyl-,  198 — 199°,  n -heptoyl-.  202 — 203°,  cyclo- 
hexoyl-,  222 — 223°  (decomp.), palmity  -,  140  -147°,  a.nd  stearyl-sulpha- 
thiazole,  148 — 150°,  and  n-butyryl-,  224 — 225°,  n-hexoyl-,  181 — 182°, 
n -heptoyl-,  175 — 176°,  and  cyclohexoyl-sulphathiazoline,  220°.  N'-n- 

Hexoylsulphanilamide  with  the  acid  chloride  in  C5H5N  yields 
N4-n-Ae*qy/-N1-aceiyl-,  166 — 169°  (decomp.),  -n-butyryl-,  164 — 168°, 
-n -heptoyl-,  148 — 152°,  -cyclo hexoyl-,  185 — 187°,  -palmityl-,  123 — 
126°,  and  -stearyl-sulphanilamide ,  127  -130°.  Sulphanilamide  with 
the  acid  chloride  (2  mols.)  in  C5H5N  yields  's1S1-di-n-hexoyl-,  164 — 
172°,  -di-n-butyryl- ,  217 — 220°,  and  -di-n-heptoyl-sulphanilamide , 
131—134°.  A.  Ll. 

Thiazole  sulphanilamides. — See  B.,  1943,  III,  88. 

[Preparation  of  standard  samples  of]  methylene-blue.  H.  O. 

Moraw  (J.  Assoc.  Off.  Agric.  Chem.,  1942,  25,  798 — 799). — Analyses 
are  given.  A.  A.  E. 

VII.— ALKALOIDS. 

Alkaloids  of  various  plant  species  within  the  genns  Nicotiana . 
A.  A.  Shmuk  and  A.  Borozdina  ( Compt .  rend.  Acad.  Sci.  U.R.S.S., 
1941,  32,  62 — 65). —  A  method  for  separating  and  identifying  nicotine 

(I) ,  nornicotine  (id,  and  anabasine  (III)  is  described.  42  species 
have  been  examined  and  divided  into  groups  in  which  the  main 
alkaloid  is  (a)  (I),  ( b )  (II),  (c)  a  mixture  of  (I)  and  (II),  (d)  (III). 

F.  R.  S. 

Salts  of  cinchona  alkaloids. — See  B.,  1943,  III,  21. 

Salamander  alkaloids.  II.  Samandarone  and  samandaridine, 
minor  alkaloids  in  poison  of  fire  and  alpine  salamanders.  C. 

Schopf  and  K.  Koch  (Annalen,  1942,  552,  37 — 61  ;  cf.  A.,  1935,  97). — 
The  bulk  of  the  samandarine  (I)  is  removed  from  the  total  alkaloids 
as  the  sparingly  sol.  hydrochloride  or,  better,  hydrobromide.  The 
residual  alkaloids  deposit  samandarone  (-(-1H.O)  (II),  m.p.  189°, 
[a]p  —115-7°  in  COMe2  [ hydrochloride ,  m.p.  355°  (decomp.),  softens 
at  350°;  double  salt  with  HgCl2,  m.p.  246°  (decomp.);  correspond¬ 
ing  salt  from  (I),  m.p.  209°  (decomp.)],  the  isolation  of  which  is 
completed  by  its  conversion  into  N-benzoylsamandarone  and  its 
semicarbazone,  m.p.  255 — 257°  (decomp.),  softens  at  253°.  Samand- 
aronesemicarbazone ,  has  m.p.  308°  (decomp.)  [ hydrochloride ,  m.p. 
350 — 355°  (decomp.),  softens  at  275°].  (I)  -j-  (II)  constitute  70 — 

75%  of  the  Et20-sol.  bases  of  the  alpine  salamander.  The  hydro¬ 
chlorides  remaining  after  removal  of  (I)  contain  samandaridine 
hydrochloride  (-)-2H20  and  anhyd.)  (Ill),  m.p.  343°  (decomp.), 
sparingly  sol.  in  HaO ;  the  base  appears  to  be  present  in  the  male 
b\t  not  in  the  female  alpine  salamander.  In  addition  to  (I)  and 

(II)  the  fire  salamander  contains  at  least  one  primary  or  sec.  base 
wiihout  ketonic  character  and  a  further  ketonic  primary  or  sec. 
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base;  one  or  more  tert.  bases  are  also  present.  Treatment  of  (III) 
with  NH3  affords  samandaridine  (IV),  C21H3103N,  m.p.  289°,  [a]^1 
+  29-5°  in  2n-AcOH  [ hydrobromide ,  m.p.  346°  (decomp.) ;  hydriodide, 
decomp.  315°;  nitrate,  m.p.  255°  (decomp.),  softens  at  253°].  N  in 
(IV)  is  sec.  since  (IV)  is  converted  by  Mel  into  Vf-methylsamandaridine 
methiodide ,  m.p.  301°  (decomp.),  by  HNOa  into  S-nitrososamandarid- 
ine,  m.p.  278°  (decomp.),  which  does  not  react  with  Ac20-C5H5N, 
and  by  Ac20-£^H5N  at  room  temp,  into  the  non-basic  N -acetyl- 
samandaridine,  m.p.  228 — 229°,  softens  at  227°.  (IV)  does  not 
contain  OH  (Zerevitinov)  and  the  presence  of  >CO  could  not  be 
detected  with  NH2-CONH-NH2  or  NH2OH.  (IV)  is  transformed 
by  KOH-EtOH  into  samandaridic  acid,  C21H3304N,  m.p.  284 — 287°, 
foams  at  279°  [Ag  salt  (  +  2H20),  decomp.  205°].  (IV)  therefore 
contains  a  lactone  group  but  the  nature  of  the  third  O  could  not  be 
established.  (IV)  does  not  contain  a  double  linking  since  it  does 
not  decolorise  KMn04  in  hot  H2S04,  is  indifferent  towards  Br  in 
AcOH,  and  does  not  absorb  H2  catalytically.  Like  (I)  it  appears 
to  be  composed  of  three  carbocyclic  rings.  When  exposed  to  air  in 
cone.  HC1  (II)  and  (IV)  do  not  give  the  blue-violet  colour  charac¬ 
teristic  of  (I).  H.  W. 

Salamander  alkaloids.  III.  Constitution  of  samandarine.  C. 

Schopf  and  K.  Koch  [with  W.  Contzen]  (Annalen,  1942,  552,  62 — 
105;  cf.  A.,  1935,97). — Hydroxydihyd rode-A’-dimethylsamandarine 
(I),  obtained  by  addition  of  HaO  to  de-AT-dimethylsamandarine  (II), 
contains  CO  in  addition  to  the  new  OH  since  it  gives  an  oxime, 
m.p.  204 — 206°  (slight  decomp. ;  softens  at  203°),  resinified  by  AcaO- 
C5H5N  and  a  semicarbazone  (  +  lEtOH),  m.p.  168 — 169°  (decomp.). 
(I)  does  not  appear  to  be  affected  by  Na-EtOH,  Pb(OAc)4  in  AcOH 
at  60°,  or  HI04  in  2n-AcOH  at  65°.  Hydroxydihydrode-N-di- 
methylsamandarone  (III),  new  m.p.  154 — 155°  after  softening  at 
145°  (hydriodide,  new  m.p.  272°),  likewise  gives  an  oxime.  The 
conversion  of  the  de-bases  which  contain  a  double  linking  and 
ethereal  O  into  the  hydroxydihydrode-bases  which  contain  newly 
formed  CO  and  OH  but  no  double  linking  is  explicable  only  on 
the  assumption  that  they  are  enol  ethers.  (II)  and  (I)  therefore 
contain  the  respective  arrangements,  yC'NMe2,  >CCHO*CH<, 
>CH(OH)  and^C-NMe2,  >CH-CHO,  OH-CHc,  >CH(OH).  The 
de-bases  of  samandarone  (IV)  and  deoxysamandarin  (V)  contain 
^C-NMe2,  >C:CHOCH<,  >CO  and  ^C-NMe2,  >CCH-0-CH< 
>  CH2.  For  the  corresponding  hydroxydihydro-bases  the  correspond¬ 
ing  formula  are  valid,  viz.,  ^C-NMe2,  >CH-CHO,  OH-CH^,  >CO 
and^C-NMe2,  >CH-CO,  OH-CH<,  >CH2  or  the  forms  ^C-NMe2, 
>CH-CH(OR)-0-CH <,  >CO  and  )C-NMe2,  >CH-CH(OR)OCH<, 
>CH2.  The  H2-bases  obtained  by  catalytic  reduction  of  (I)  and 
de-iV-dimethylsamandarone  correspond  with  ^C-NMe2, 
>CH-CH2-0-CH<,  >CH-OH  and  ^C-NMe2,  >CH-CH2-OCH-, 
>CO.  Samandarine  (VI),  (IV),  and  (V)|  contain  the  grouping 
>C,NH,C,CH,0’C<  since  (III)  under  the  influence  of  boiling  AcaO 
suffers  partial  re-closure  of  the  N  ring  and  re-formation  of  the  O 
bridge,  giving  a  compound  converted  by  KI  into  N -methylsamandar- 
one  methiodide  ( +  1H20),  m.p.  275 — 276°  (decomp. ;  softens  at  274°), 
and  de-N-dimethylsamandarone,  m.p.  145°  (softens  at  143°),  which 
is  itself  indifferent  to  boiling  Ac20.  (VI),  (IV),  and  (V)  therefore 

receive  the  partial  structures  ^C'NH'CH(CH()'OCH  <  >CH'OH, 
)C-NH-CH(CH:)OCH:CO,  and  ^C-NH-CH(CH:)-OCH:CH2i  re¬ 
spectively.  This  "  aldehyde-ammonia  "  formula  of  (VI)  explains 
the  formation  of  methyl-  (VII)  and  phenyl-samandiol  (VIII)  from 
(VI)  and  the  requisite  Grignard  reagent  since  (VI)  may  be  regarded 
as  containing  masked  CO.  (VII)  and  (VIII)  contain  therefore  the 
arrangement,  ^C-NH-CHfCHlJ-R  in  which  R  =  Me  or  Ph.  Further, 
the  newly  introduced  OH  is  sec.  since  (VII)  and  (VIII)  are  oxidised 
to  methyl-  and  phenyl-samandione.  The  non-reactivity  of  (II) 
and  d ihyd rode- W -dime thy lsamandar me  is  due  to  the  absence  of 
the  sufficiently  reactive  "  aldehyde-ammonia  ”  group.  The  struc¬ 
ture  also  explains  the  evolution  of  N2  in  addition  to  that  of  N 
oxides  observed  when  N-nitrososamandarine  is  boiled  with  20%  HCI, 
reaction  being  expressed  :  ^C-N (NO)  'CH'OCH  <  ->-OH-CHOCH< 
+  [pC-NH-NO]  -r-yC-OH  -f-  N2.  (VI)  is  very  stable  towards  acid 
hydrolysis,  its  hydrochloride  being  unaffected  by  HaO  at  140 — 150° 
or  at  225°  for  13  hr.  Boiling  10%  HC104  is  without  considerable 
action  but  at  140 — 150°  a  strongly  unsaturated,  amorphous  base  is 
obtained.  Similarly  boiling  cone.  HCI  yields  COa  and  amorphous 
products.  Samandesone  (IX),  new  m.p.  194 — 195°,  gives  a  meth¬ 
iodide,  m.p.  304 — 305°  (softens  after  darkening,  at  289°),  does  not 
condense  with  o-C,H4(NH!)2  in  boiling  EtOH,  and  could  not  be 
degraded  satisfactorily  by  H202  in  AcOH  or  alkaline  solution.  It 
is  reduced  by  Na  and  EtOH  to  samandesol  (X)  in  which  the  presence 
of  a  new  OH  is  demonstrated  by  Zerevitinov's  method  and  by  the 
formation  of  an  acetate,  m.p.  119 — 120°.  It  gives  a  hydriodide, 
m.p.  272 — 274°  (decomp.),  and  a  methiodide  (  +  1H20),  m.p.  297° 
(decomp. ;  softens  at  294°),  and  is  oxidised  by  Cr03  in  dil.  H2S04 
at  100°  to  (IX)  Samandesonic  acid  (  +  1-5H20)  is  obtained  by  the 


action  of  NH3  on  (IX).  (X)  similarly  affords  samandesolic  acid, 

m.p.  204 — 205°  (decomp.),  which  contains  3  active  H  (Zerevitinov). 
It  is  re-converted  into  (X)  by  sublimation  in  a  high  vac.,  by  boiling 
2n-HC1,  by  6%  HCl-MeOH  at  room  temp.,  or  by  boiling  abs. 
EtOH.  (VI)  is  transformed  by  HBr-AcOH  at  65 — 75°  into  bromo- 
deoxy samandarine,  m.p.  159 — 160°,  converted  by  Zn  dust  and 
boiling  AcOH  into  deoxy samandarine,  m.p.  123°  [ hydrochloride  (XI). 
m.p.  305°  (decomp.)  after  softening],  obtained  also  from  N-benzoyl- 
samandaronesemicarbazone  and  NaOEt  in  EtOH  at  180 — 190°. 
(XI)  is  converted  by  aq.  Na2COs  followed  immediately  by  Mel  into 
TS-methyldeoxysamandanne  methiodide,  m.p.  277 — 279°  (decomp.), 
converted  by  Ag20  and  subsequent  heating  at  100 — 150°/13  mm. 
into  de-VI-dimethyldeoxy samandarine,  'm.p.  78°,  softens  at  76° 
[hydriodide,  m.p.  271 — 272°  (decomp.),  softens  at  268°].  This  with 
3%  H2S04  at  100°  yields  hydroxydihydrode-N-methyldeoxysamandar- 
ine  (Xil),  m.p.  122 — 123°,  softens  at  120°  (hydriodide,  decomp.  277°; 
softens  at  273°;  oxime,  m.p.  168 — 169°,  softens  at  166°).  (XII)  is 
oxidised  by  Cr03  and  dil.  H2S04  at  100°  to  deoxosamandesone,  m.p. 
99 — 100°,  softens  at  98°  [hydriodide  (+  lHaO  and  anhyd.),  m.p. 
258 — 259°  (decomp.),  softens  at  256°].  Deoxosamandesonic  acid 
[hydrazide,  m.p.  152°  (slight  decomp.),  softens  at  149°]  has  m.p. 
156 — 157°  (decomp.). 

Dehydrogenation  of  (VI)  by  Se  gives  a  hydrocarbon  (XIII), 
b.p.  85 — 95°  (bath)/0'003  mm.,  which  could  not  be  obtained  cryst. 
and  did  not  give  a  cryst.  picrate.  Cryst.  products  could  not  be 
obtained  from  it  by  nitration,  bromination,  or  energetic  oxidation 
with  KMnOj  (towards  which  it  is  saturated  at  room  temp.)  or  HNOa. 
Its  homogeneity  is  not  established  but,  if  assumed,  analyses  and 
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mol.  wt.  determinations  indicate  the  formula  C1#H24  as  most  prob¬ 
able  and  its  formation  therefore  :  C1SH3102N ->C12H24  +  2H20  + 
NHj.  As  it  is  not  further  changed  when  heated  with  much  Se  for 
8  hr.  at  360 — 370°,  all  6-membered  rings  are  already  aromatic  and 
(XIII)  cannot  be  a  phenanthrene  hydrocarbon.  Probably  it  is  a 
C,3H8  derivative  with  a  further  carbocyclic  ring.  These  observations 
and  considerations  of  its  origin  and  relationships  suggest  the 
constitutions  A  and  B  for  (VI)  and  (XIII).  H.  W. 


VIII. — ORGANO-METALLIC  COMPOUNDS. 

Preparation  of  a  homologue  of  methylarsepedine,  methyl-/! s- 
methylarsepedine.  E.  V.  Zappi  and  L.  M.  Simonin  (Ciencia,  1942, 
3,  160 — 161). — The  Grignard  compound  from  Cl’fCHJpCHMeCl 
and  AsMeCl2  yields  1  :  2-dimethylarsepedine,  b.p.  169°/760  mm., 
85°/22  mm.  [methiodide,  sublimes  (sealed  tube)  340° ;  melhochloride  ; 
picrate,  m.p.  231°  (decomp.)],  which  oxidises  in  air  and  with  I  in 
ligroin  gives  a  resin.  (Cf.  A.,  1916,  i,  575.)  F.  R.  G. 

Amylehlorophosphines. — See  B  ,  1943,  I,  152. 

Mercuriphenyl  salts. — See  B.,  1943,  II,  110. 

3-BromosaIieylie  acid.  C.  K.  Kanvinde,  A.  N.  Kothare,  and  V.  V. 
Nadkarny  ( Current  Sci.,  1942,  11,  397). — 0-OH‘C6H4‘CO2H  and 
Hg(N03)2  at  100°  give  a  Hg  derivative  which  with  Br  in  AcOH 
yields  2:3:  l-0H-C„H3Br-C02H  (60%).  A.  Li. 

Organo  mercury  compounds. — See  B.,  1943,  III,  89. 

Mercuration  of  pyridine.  C.  K.  Kanvinde,  R.  S.  Borkar,  A.  N. 
Kothare,  and  V.  V.  Nadkarny  (/.  Univ.  Bombay,  1942,  11,  A,  Part 
3,  101 — 104). — C5H5N  when  heated  with  Hg(OAc)2  at  178 — 180° 
and  treated  with  HaO  and  NaCl  yields  3 -chloromercuiipyridine 
(  +  H20)  (I),  m.p.  184°,  and  a  compound,  C5H5N,Hg2Cl2,  decomp. 
203 — 205°.  3 -Bromo-  (  +  H20),  m.p.  148°,  and  3 -iodo-mercuripyridine 

(  +  HaO),  m.p.  123°,  and  the  compounds,  C6H6N,Hg2Br2,  decomp. 
223°,  and  C6H5N,Hg2I2,  decomp.  232 — 236°,  are  similarly  obtained, 
using  KBr  and  KI.  The  filtrate  from  the  pptn.  of  (I)  with  saturated 
aq.  KI  yields  pyridine  mercuri-tri-iodide,  (C6H6NH)HgI3,  m.p. 
152—153°.  A.  Li. 

Effect  of  metallic  chlorides  on  the  reaction  of  Grignard  reagents 
with  phenyl  styryl  ketone  and  benzophenone. — See  A.,  1943,  II,  134. 


IX.— PROTEINS. 

Ferritin.  II.  apoFerritin  of  horse  spleen.  S.  Granick  and  L. 
Michaelis.  (/.  Biol.  Chem.,  1943,  147,  91— 97).— A  3%  solution  of 
ferritin  (I),  which  contains  20%  of  Fe,  is  dialysed  with  2  :  2'-di- 
pyridyl  (II)  through  a  Cellophane  membrane  against  acetate  buffer 
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at  pH  4-6  through  which  N2  is  passed  and  to  which  Na2S204  is 
added.  The  pink  Fe^fll)  complex  diffuses  through  the  mem¬ 
brane.  Repetition  of  the  procedure  produces  finally  a  colourless 
protein  solution  which  crystallises  on  addition  of  CdS04.  The 
cryst.  form  of  the  apo ferritin  (III)  is  identical  with  that  of  the 
Fe-containing  (I).  The  mol.  wt.  is  ~500,000.  The  only  Fe  com¬ 
pound  which  will  re-combine  with  (III)  to  yield  the  brown  (I)  is 
the  as  yet  uncharacterised  colloidal  compound  present  in  the 
crystallisation  liquors  of  (I).  P.  G.  M. 


X.— MISCELLANEOUS  UNCLASSIFIABLE 
SUBSTANCES. 

New  stereoisomerides  of  methylbixin.  L.  Zechmeister  and  R.  B. 
Escue  (Science,  1942,  96,  229 — 230). — I  catalysis,  and  melting  of 
crystals,  effects  cis—trans  conversion  in  methylbixin.  The  resulting 
mixture  is  separable  into  8  stereoisomerides  by  chromatographic 
analysis  using  0aCO3  and  C6H6-light  petroleum  mixtures. 

E.  R.  R. 

Gativic  acid. — See  B.,  1943,  II,  110. 

Tutin.  S.  N.  Slater  (J.C.S.,  1943,50 — 51). — An  improved  method 
of  separation  from  the  leaves  and  stem  of  Coriaria  lurida  gives 
tutin  (I),  C16H1806,  m.p.  209 — 210°  (Ac  derivative,  m.p.  177°), 
which  is  reduced  (Pd-C-H2)  to  the  H2-derivative,  m.p.  190 — 192° 
[Ib'-dei ivative,  m.p.  257°  (decomp.)].  Picrotoxin  (II)  is  similarly 
hydrogenated  and  brominated  (Br-H20)  to  bromohydropicrotoxinin, 
m.p.  255°  (decomp.).  Bromination  (Br-H20)  of  (I)  affords  a-,  m.p. 
256°  (decomp.)  (main  product),  and  /3-bromotutin,  m.p.  237°  (de- 
comp.)  ;  similar  bromination  of  (II)  yields  a  mixture  containing 
/J-bromopicrotoxinin,  m.p.  282°  (decdmp.).  It  is  considered  that 
(I)  is  probably  not  identical  with  coriarine.  F.  R.  S. 

Penicillin  B,  an  antibacterial  substance  from  Pemcillium  notatum. 
—See  A„  1943,  III,  353. 


XL— ANALYSIS. 

Apparatus  for  small-scale  catalytic  hydrogenation. — See  A.,  1943, 
I,  103. 

Determination  of  methoxyl  and  ethoxyl  groups.  I-  M.  Cooke  and 
H.  Hibbert  ( Ind .  Eng.  Chem.  [Anal.]  1943,  15.  24 — 25). — Total 
alkoxyl  is  determined  by  Viebock's  method.  OMe  is  determined  in 
the  Viebock  apparatus  by  absorbing  the  Mel  and  EtI  in  EtOH-NMe3 
followed  by  evaporation  to  dryness  and  NMesEtI  separated  by 
extraction  with  a  saturated  solution  of  NMe„I  in  abs.  EtOH.  The 
residual  NMe4I  is  determined  titrimetrically.  J.  D.  R. 

Iodoform  micro-test  for  the  higher  alcohols  and  ketones.  F.  H. 

Stodola  (Ind.  Eng.  Chem.  [Anal.],  1943,  15,  72 — 73). — CHI3  is 
prepared  from  the  alcohol  or  ketone  with  KOH— I  in  MeOH,  and 
recognised  by  the  red  colour  formed  on  addition  of  m-C,H4(OH),. 

J.  D,  R. 

Determination  of  aliphatic  nitrate  esters.  Colorimetric  method. 

H.  Yagoda  (Ind.  Eng.  Chem.  [Anal],  1943,  15,  27 — 29). — The  blood, 
urine,  or  other  sample  is  extracted  with  Et20,  the  extract  washed 
and  evaporated,  and  the  residue  dissolved  in  COMe2  and  treated 
with  a  solution  of  »«-xylenol  in  COMe2  and  62-5%  H2S04.  The 
nitroxylenol  formed  is  steam-distilled,  the  distillate  treated  with 
NaOH,  and  the  yellow  colour  determined  colorimetrically  against 
similar  preps,  made  with  standard  quantities  of  KNOa.  The 
method  has  been  applied  to  nitroglycerin,  erythritol  tetranitrate, 
and  pentaerythritol  tetranitrate  over  the  range  3  0 — 0-005  mg. 

,  J.  D.  R. 

Adsorption  analysis  of  some  triglycerides  and  fatty  acids. — See  A., 
1943,  I.  124. 

Quantitative  spectral  analysis  of  molecules.  P.  P.  Schorigin  (J. 
Phys.  Chem.  Russ.,  1941,  15,  1072 — 1081). — Raman  spectra  can  be 
used  for  quant,  analysis  of  liquid  mixtures,  if  the  frequency  of  the 
exciting  light,  the  width  of  the  spectrograph  slit,  etc.  are  standard¬ 
ised.  The  frequency,  intensity,  and  half-width  of  the  Raman  lines 
must  be  determined.  A  mixture  of  C6H6,  PhMe,  cye/ohexane  (I), 
methylcyc/ohexane  (II),  eyc/opentane  (III),  CHaPr0BuV,  and  A“- 
heptene,  and  one  containing  C9H6,  PhMe,  (I),  (II),  (III),  cyclo- 
hexene,  and  CC14  have  been  analysed  in  this  way;  the  largest 
relative  error  was  15%  (i.e.,  11-5%  instead  of  10%).  J.  J.  B. 

Iodometric  micro-determination  of  pyruvic  acid,  glucose,  and  of  a 
mixture  of  these  two  substances.  E.  Haag  and  C.  Dalphin  (Helv. 
Chim.  Acta,  1943,  26,  246 — -250). — The  iodometric  determination  of 
AcCOjH  (AcCOjH  =  6  I)  is  only  quant,  if  the  amount  of  acid  does 
not  exceed  1-1  mg.  Using  Kolthoff’s  technique  for  glucose  (I)  this 
requires  that  at  least  17-5  c.c.  of  0-0lN-Na2S2O3  should  be  required 
fog^fihralingcthe  excess  of  I.  Prolongation  of  the  time  of  oxidation 
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iv. t0  ‘,l\  ,n‘n  does  not  affect  the  iodometric  determination  of 

(I),  The  application  of  the  method  to  the  simultaneous  determin¬ 
ation  of  (I)  and  AcC02H  is  described.  H-  W. 

Adsorption  analysis  :  experimental  arrangement  and  results  with 
mixtures  of  glucose  and  lactose. — See  A.,  1943,  1,  139. 


Determination  of  free  and  acetylated  sulphanilamide  S.  Anderson 
(Ind.  Eng.  Chem.  [Anal.],  1943,  15,  29— 30) .—Sulphanilamide  (I) 
and  acetylsulphanilamide  (II)  are  determined  together  in  aq. 
solution  by  use  of  a  Cenco  replica  grating  spectrograph,  using  a 
H2  arc  as  the  source  of  ultra-violet  light.  (I)  absorbs  all  light 
below  310  m/j..,  and  (II)  absorbs  only  light  below  286  mp.  By  use  of 
a  fluorescent  screen,  the  unknown  solution  is  balanced  against  a 
known  solution  of  (I),  using  filters  absorbing  below  310  m/x.  and  also 
below  286  m/j..  The  former  reading  gives  free  (I),  the  latter  total 
of  free  (I)  and  (II).  Modifications  are  decribed  which  make  the 
method  applicable  to  blood.  J.  D.  R. 

Acriflaviue  as  internal  indicator  for  sulphanilamide-nitrite 
titrations.  H.  F.  Frost  (Analyst,  1943,68,  51). — Acriflavine  gives  a 
colour  change  from  yellow  to  violet  at  the  end-point  in  the  diazotis- 
ation  method  (A.,  1942,  II,  388).  S.  B. 


[Determination  of]  halogens  in  halogenated  fluoresceins.  J.  H. 

Jones  (J.  Assoc.  Off.  Agric.  Chem.,  1942,  25,  944 — 947). — Determin¬ 
ations  of  Cl  and  Br  by  the  Viebock  and  Zacherl-Krainick  methods 
in  100 — 200-mg.  samples  gave  results- — 9 8  -  1  °()  of  calc.  vals. 

A.  A.  E. 

Determination  of  2-methyl- 1  :  4-naphthaquinone  and  its  solution 
in  water.  F.  Giral  and  S.  Garcia  Iglesias  ( Ciencia ,  1942,  3,  157 — 
159). — The  method  of  Novelli  (A.,  1941,  II,  298)  permits  the  deter¬ 
mination  of  2-methyl  1  :  4-naphthaquinone  (I)  to  within  4 — 5  ^g. 
A  solution  prepared  by  adding.  100  mg.  of  (I)  in  1  c.c.  of  EtOH  to 
100  c.c.  of  1%  Na  deoxycholate  in  HaO  at  pH  7-0  is  stable  for 
3 — 4  days.  F.  R.  G. 


Determination  of  furfuraldehyde.  I.  J.  Duncan  (Ind.  Eng. 
Chem.  [Anal.],  1943,  15,  162 — 164). — The  plant  material  is  distilled 
with  18-5 — 24%  HC1,  and  the  furfuraldehyde  determined  in  the 
distillate  by  the  NH2Ph-AcOH  colorimetric  method,  which  is  more 
accurate  and  sp.  than  the  titration  method.  J.  D.  R. 


Fluorescence  test  for  /J-indolylacetic  acid.  J.  H.  Hamence 
(Analyst,  1943,  68,  13 — 14). — When  heated  with  con c.  H2SO, 
at  100°  indolyl-3-acetic  acid  (I)  gives  a  yellowish-green,  indolyl- 
3-propionic  acid  gives  a  bluish,  and  indole  gives  a  slight  fluorescence. 
0-02  mg.  of  (I)  may  be  detected.  S.  B. 

Determination  of  nicotinic  acid  and  sodium  nicotinate.  L.  E. 

Harris  and  B.  I.  Duis  (/.  Amer.  Pharm.  Assoc.,  1943,  32,  31 — 32). — 
Determination  of  nicotinic  acid  (I)  and  Na  nicotinate  by  pptn.  as 
Cu  nicotinate  gives  good  results  with  solutions  or  tablets.  The 
CuS04  reagent  does  not  form  a  ppt.  with  aneurin,  riboflavin,  or  Ca 
pantothenate,  but  certain  combinations  and  concns.  of  these  sub¬ 
stances  cause  low  results  in  the  assay  of  (I),  whilst  presence  of  rice 
bran,  liver,  or  beef  extracts  causes  high  results.  The  method  is  not 
entirely  satisfactory  for  determination  of  nicotinamide  after  hydro¬ 
lysis  to  (I),  unless  hydrolysis  is  very  carefully  carried  out  with 
HNOa  and  all  NH3  subsequently  removed.  J.  N.  A. 

[Determination  ofj  8-hydroxyquinohne  sulphate.  A.  M.  Allison 
(J.  Assoc.  Off.  Agric.  Chem.,  1942,  25,  796 — 798). — Duggan’s  gravi¬ 
metric  procedure  using  phosphotungstic  acid  is  subject  to  error 
arising  from  the  solubility  of  the  ppt.  but  could  probably  be 
improved.  A.  A.  E. 

[Determination  of]  barbituric  acid  derivatives.  L.  E.  Warren 
(J.  Assoc.  Off.  Agric.  Chem.,  1942,  25,  799 — 808). — Extraction 
with  CHC13  —  EtaO  gave  satisfactory  collaborative  results.  Precise 
procedure  is  recorded.  A.  A.  E. 

Photochemical  spectrum  of  cytochrome  oxidase. — See  A.,  1943, 
III,  272. 


LDetermination  of]  quinine  ethylcarbonate.  H.  G.  Underwood  (/. 

Assoc.  Off.  Agric.  Chem.,  1942,  25,  824 — 828). — Acidimetric  deter¬ 
mination  as  quinine  after  extraction  gives  satisfactory  results. 

A.  A.  E. 

Iodometric  semimicro-determination  of  arsenic  in  sodium  cacodylate 

and  cacodylic  acid.  V.  Levine  and  W.  M.  McNabb  (Ind.  Eng. 
Chem.  [Anal.],  1943,  15,  76 — 77). — The  sample  is  digested  with 
KHSOj  H2S04,  and  the  resulting  solution  reduced  with  NaH2P02 
followed  by  determination  of  As  with  I.  J.  D.  R. 

Separation  and  determination  of  protein-sulphur,  sulphide-sulphur, 
and  other  sulphur  in  sodium  sulphide  dispersions  of  keratin.  E.  F. 

Potter  and  C.  B.  Jones  (Ind.  Eng.  Chem.  [Anal.],  1943, 15,  15 — 17). — 
The  dispersion  is  heated  with  basic  A1  acetate,  the  H2S  evolved 
collected  in  Pb(OAc)2,  and  the  S  determined,  giving  sulphide-S. 
The  residual  protein  is  collected  and  ignited  with  Mg(NOs)2  and  the 
protein-S  determined  as  BaS04,  and  the  residual  S  in  the  filtrate 
from  the  protein  is  oxidised  with  NaOBr  and  determined  as  BaSO 

J-  D.  R.  4' 
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I. — ALIPHATIC. 

Photochemical  reactions  of  the  halogens  with  aliphatic  com¬ 
pounds. — See  A.,  1943,  I,  159. 

Production  of  fjooctane. — See  B.,  1943,  II,  70. 

Progress  of  butadiene  production. — See  B.,  1943,  II,  69. 

Kinetics  and  energetics  of  the  high-temperature  cracking  of 
methane  to  acetylene. — See  A.,  1943,  I,  156. 

Polymerisation  of  acetylene  to  benzene.  P  Pascal  and  C.  Coupard 
(Compt.  rend.,  1942,  214,  757 — 759). — C2H2  passed  over  C-A1,CS  at 
700 — 725° yields C„H,  (50 — 60),  PhMe,  PhEt,  xylene,  and  CHPhlCHj 
(together  10 — 15),  C10Ha  (10 — 15),  Ph3  (5 — 10),  and  anthracene 
hydrocarbons  (5 — 10%).  A.  Li. 

Alkyl  halides  containing  a  quaternary  carbon  atom. — See  B., 
1943,  II,  70. 

Action  of  halogen  acids  on  alcohols  in  presence  of  benzene.  S.  P. 

Walvekar,  N.  L.  Phalmkar,  and  B.  V.  Bhide  {] .  Indian  Chem. 
Soc.,  1942,  19,  409 — 413). — In  the  absence  of  C6H,  the  rate  of 
action  with  HC1  of  EtOH,  PraOH,  Bu“OH,  and  CH2Bu0-OH  follows 
the  sequence  Et  >  Pr“  >  Bu“  >  CH2Bu0.  The  rate,  however, 
increases  when  C,Hfi  is  present  and  this  increase  is  explained  by 
solubility  considerations.  H.  W. 

Aliphatic  trisulphonylmethanes.  E.  Samen  ( Arhiv  Kemi,  Min., 
Geol.,  1942,  15,  B,  No.  15,  8  pp.). — Pr“SH  and  boiling  HCOaH  give 
CH(SPr°)3,b.p.  150 — 151°/9  mm.,  oxidised  (Et2O-0-CO2H-C6H4-CO3H 
at  —10°)  to  tri-n-propanesulphonyl-methane ,  m.p.  235 — 237°,  con¬ 
verted  (halogen  in  HsO  or  dil.  NaOH)  into  the  -methyl  bromide,  m.p. 
142 — 143°,  and  chloride,  m.p.  123 — 124°.  Similarly  prepared  are 
CH(S02Bua)3,  m.p.  228 — 230°,  tri-n-butanesulphonylmethyl  bromide, 
m.p.  83 — 84°,  and  chloride,  m.p.  57 — 58°.  S02Et-CH(S02Me)2,  m.p. 

276 — 278°,  affords  bismethanesulphonylethanesulphonylmethyl  brom¬ 
ide,  m.p.  136 — 137°,  and  chloride,  m.p.  149 — 150°.  M.p.  are  corr. 
CH(SO.Alk).  are  strong  acids ;  conductivity  data  are  given. 

A.  T.  P. 

Kinetics  of  the  reaction  between  >-ethylsulphonylbutan-S-one  and 
bromine  in  aqueous  hydrobromic  acid. — See  A.,  1943,  I,  156 

Photochemical  chlorination  and  sulpho-chlorination  of  paraffin 
hydrocarbons  in  carbon  tetrachloride  solution. — See  A.,  1943,  I,  159. 

Peroxides  in  ijopropanol.  C.  E.  Redemann  (/.  Amer.  Chem.  Soc., 
1942,  64,  3049 — 3050). — PrfOH  rapidly  forms  peroxides  in  air  in 
bright  light,  up  to  0-36  mol.  per  1.  being  found  in  an  old  sample. 

R.  S.  C. 

Batyl  alcohol.  N.  Kornblum  and  H.  N.  Holmes  (/.  Amer.  Chem. 
Soc.,  1942,  64,  3045 — 3046). — CH2:CH-CH2-ONa  (I)  and  n-CleH„I  at 
60—65°  give  70—79%  of  «-ClaH37OCH2-CH:CH2,  m.p.  28-5—29°, 
b.p.  150 — 152°/2  mm.  (cf.  Davies  et  al.,  A.,  1931,  62),  converted  by 
30%  H,0,  in  AcOH  at  80 — 85°  into  batyl  alcohol  (55—67%), 
sinters  69°,  m.p  70 — 71°  (corr.).  CH2:CH-CH2-OH  and  (I)  at  the 
b.p.  condense  to  give  high  boiling,  unsaturated  neutral  and  acidic 
products.  R-  S-  C. 

Further  attempted  purification  of  vitamin-^ 2.  P.  Karrer  and  E. 
Bretscher  (Helv.  Chim.  Acta,  1942,  25,  1650 — 1653;  cf.  A.,  1942, 

II  185). _ In  pike-liver  oil  of  the  winter  of  1941  the  ratio  vitamin- 

A,  -.  -A  is  greatly  displaced  in  favour  of  -A  2  in  comparison  with 
the  summer  oils  of  1941  and  1942.  After  threefold  chromatography 
over  Ca(OH)2  followed  by  mol.  distillation  a  product  is  obtained  in 
which  the  - A  band  at  620  m/x.  cannot  be  detected  with  certainty. 
It  appears  that  the  ratio  of  the  max.  extinction  coeff.  of  the  blue 
spectrum  of  the  SbCl3  reaction  and  the  ultra-violet  spectrum  differs 
in  the  cases  of  -A  2  and  -A .  Degradation  of  the  purest  products 
with  03  gives  a  substance  which  yields  CHI3  but  is  not  identified 
with  certainty  as  COMe2.  H.  W. 

Preparation  of  pentaerythritol. — See  B.,  1943,  II,  71. 

Diacetone-  [di/Topropylidene-]xylitol.  R-  S.  Tipson  and  L.  H. 
Cretcher  (/.  Org.  Chem.,  1943,  8,  95 — 98). — Xylitol  is  converted  by 
COMe,  containing  anhyd.  CuSO,  and  a  little  cone.  H2S04  into 
diisopropylidenexylitol,  m.p.  34 — 34-5°,  [a]j>  "i  0  in  COMe2,  trans¬ 
formed  bv  *-C6H4Me-S02Cl  in  dry  C5HSN  into  the  p -toluenesulphonate, 
m.p.  70—71°,  [all?  ±0°  in  abs.  EtOH.  When  treated  with  Nal 


in  COMe2  at  100°  this  affords  £-CaH4Me-S03Na  (I)  in  94%  yield. 
This  reaction  in  the  sugar  series'  is  characteristic  of  p-CeH4Me-SOa 
attached  to  a  primary  alcoholic  group  (cf.  Oldham  et  al.,  A.,  1932, 
254).  Erythritol  is  converted  by  £-C,H4Me-S02Cl  in  C5H5N  into 
the  tetra-p-toluenesulphonate,  m.p.  165 — 166°.  which  with  Nal  in 
COMe2  gives  (I)  in  91%  yield  with  apparently  (CH2:CH)2.  Oldham’s 
rule  does  not  therefore  apply  to  the  sugar  alcohols.  H.  W. 

jSySc-  and  a  second  dimethylene-D-mannitol.  W.  T.  Haskins, 
R.  M.  Hann,  and  C.  S.  Hudson  (/.  Amer.  Chem.  Soc.,  1943,  65, 
67— 70).— D-Mannitol,  37%  CHzO,  and  cone.  HC1  at  100°  give 
trimethylene-,  m.p.  232°  (cf.  Schulz  et  al.,  A.,  1894,  i,  438;  1896, 
i,  115;  named  mannitol  triformacetal),  and  ayS£-  or  aye^-dimethyl- 
ene-D -mannitol  (I),  m.p.  204 — 208°,  [a]  — 91-0°in  H20.  D-Mannitol 
a (  dlbenzoate  with  37%  CH20  and  dry  HC1  in  dioxan  at  0 — 5° 
gives  fiy&c-dimethylene-T) -mannitol  a {,-dibertzoate,  m.p.  120 — 122°, 
[a]  +47-5°  in  CHClj,  converted  by  NaOMe-MeOH  in  CHC13  at  5° 
into  $yhz-dimethylene-~D -mannitol  (II)  (85%),  m.p.  139°,  [a]  +71-7° 
in  H20  ( a^-diacetate ,  m.p.  105 — 106°,  [a]  +98-3°  in  CHC13).  °(II) 
gives  a  a^-di-p-toluenesulphonate,  m.p.  164 — 165°,  [a]  +68-1°  in 
CHC13,  converted  by  Nal  in  COMe2  at  100°  into  the  a+di-iodide 
(III)  (98%),  m.p.  196—197°,  [a]  +49-7°  in  CHC13  (Micheel,  A.,  1932, 
834).  With  Raney  Ni-H2-NaOH  in  MeOH,  (III)  gives  ;3ySE-di- 
methylene  a£-dideoxy-D-mannitol,  m.p.  59 — 60°,  [a]  +54-9°  in 

CHC13  (cf.  loc.  cit.),  and  thence  (boiling  10%  HC1)  a£-dideoxy-'D- 
mannitol,  m.p.  147 — 148°,  [a]  —22-5°  in  H20,  which  with  HIOt 
gives  1-90  MeCHO,  proving  the  at-position  of  the  deoxy-groups. 
(II)  does  not  reduce  HI04,  gives  a  diacetate,  m.p.  166°,  [a]  —64-4“ 
in  CHC13,  dibenzoate,  m.p.  180°,  [a]  +9-5°  in  CHC13,  and  di- p- 
toluenesulphonate,  m.p.  147°,  [a]  —37-3°  in  CHC13  (unaffected  by 
Nal  in  COMe2  at  100°  or  in  Ac20  at  140°).  M.p.  are  corr.  [a] 
are  [a]™.  R.  S.  C. 

Ring  structure  of  polygalitol.  N.  K.  Richtmyer  and  C.  S.  Hudson 
(/.  Amer.  Chem.  Soc.,  1943,  65,  64 — 67). — Polygalitol  (I)  (prep, 
from  roots  of  Polygala  senega,  N.F. ;  sucrose  also  present),  m.p. 
141 — 142°,  [0]“  +42-5°  in  H20  (tetra-acetate,  dimorphic,  m.p.  65 — 
67°  and  73 — 74°),  is  crystallographically  identical  with  aceritol. 
(I)  and  styracitol  (II)  consume  2  equivs.  of  NaH5I2Os,  giving  1 
HC02H,  and  consume  2  HI04,  giving  a  dialdehyde,  converted  by 
Br-Sr(OH)2  into  Sr  D-hydroxymethyldiglycollate.  +4H20,  [a]?? 
—  13-9+0-4°  (anhyd.)  in  H20,  +45-4 — 45-6  +  0-4°  (calc,  for  acid)  in 
n-HCI.  (I)  and  (II)  are  isomeric  ae-an  hydro-// hexitols. 

R.  S.  C. 

/3-Sulphinopropionic  acid  and  related  compounds.  J.  A.  Reuter- 
skibld  (Arhiv  Kemi,  Min.,  Geol.,  1941,  14,  B,  No.  16,  6  pp.). — 
C1-[CH2]2-C02H  and  (CH2-SH)2  in  slightly  alkaline  solution  at  0° 
give  ethane-afS-di(thiol-fl' -propionic  acid),  (COjH-fCHJj-S-CHjlj,  m.p. 
158-5 — 159-5°.  Oxidation  with  5%  aq.  KMnO,  gives  the  corre¬ 
sponding  disulpkone,  m.p.  300°  (decomp.),  converted  by  aq  NaOH 
(1  day),  followed  by  SrCl2,6H20  (neutralise  with  0-5N-HC1),  into 
the  Sr  salt  (  +  3H20),  and  thence  into  the  Ag,  salt,  and  finally 
/3- sulphinopropionic  acid,  m.p.  73 — 76°,  resolidifies  at  - — 100°  and 
re-melts  at  122 — 124°.  A.  T.  P. 

Reactions  of  atoms  and  free  radicals  in  solution.  IV.  Decom¬ 
position  of  acetyl  peroxide  in  aliphatic  acids.  Synthesis  of  succinic 
acid  and  its  substitution  derivatives.  M.  S.  Kharasch  and  M.  T. 
Gladstone  (J.  Amer.  Chem.  Soc.,  1943,  65,  15 — 17;  cf.  A.,  1942,  II 
393).— Ac202  (0-144)  in  AcOH  at  85—95°  gives  C02  (0-22)  CH4 
(0-212),  MeOAc  (0-0072),  and  (CH2-C02H)2  (0  072  mol.),  in  Pr0CO2H 
0-066  mol  gives  C02  (0-088),  CH4  (0-08),  MeOAc  (0-0072),  and 
(CMe2-C02H)2  (0-028  mol.),  m.p.  191 — 192°  (anil,  m.p.  85°),  and  in 
CH2C1-C02H  gives  C02,  CH4,  and  meso- (CHC1-C02H)2.  Reaction  is 
postulated  as  Ac202  -+Me-  +  AcO'  +  C02,  AcOH  +  Me-+-CH4  + 
-CH.-COjH  ->(CH3-C02H)2etc.,  also  AcO-  -> MeOAc  +  C02.  Ac202 
in  AcCl  gives  C0Cl-[CH2]2-C02Ac  (no  details).  R.  S.  C. 

Fats.  CHI.  Reaction  of  tetranitromethane  with  fatty  acids  and 

fats.  H.  P.  Kaufmann  [with  P.  Kirsch’,  B.  W.  King,  and  L.  S. 
Huang]  (Ber.,  1942,  75,  [B],  1201 — 1214). — Fatty  acids  with  a  triple 
linking,  like  other  compounds  of  the  C2H2  series,  do  not  give  a  colour 
with  C(N02)4.  Fatty  acids  and  fats  with  isolated  double  linkings 
give  colours  which  darken  as  the  I  val.  increases.  Glycerides  and 
fatty  acids  with  conjugated  unsaturated  linkings  give  in  10% 
solution  a  blood-red  colour  which  weakens  and  tends  towards 
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orange  with  increasing  dilution.  With  trebly  conjugated-unsatur- 
ated  compounds  the  colour  persists  but  fades  to  rose.  The  limit 
of  detection  of  elaeostearic  acid  in  CC14  is  0-03%  whilst  recognisable 
reaction  is  observed  with  tung  oil  (1  in  1000).  All  conjugated- 
unsaturated  systems  do  not  give  a  colour  with  C(N02)4.  Great 
differences  are  observed  between  the  behaviour  of  cis-trans  isomeric 
fatty  acids.  For  the  development  of  full  colour  a  very  large  excess 
of  C(N02)4  is  required.  The  Lambert-Beer  law  is  obeyed.  The 
relationship  between  I  val.  and  extinction  val.  for  solutions  of  oleic 
acid  in  CHCL,  is  approx,  rectilinear  but  its  use  for  the  photometric 
determination  of  the  I  val.  of  unknown  fats  is  not  considered 
sufficiently  accurate.  The  possibility  that  the  action  of  C(N02)4 
on  fatty  acids  may  cause  elaidinisation  is  established  by  the  observed 
conversion  of  oleic  (I)  into  elaidic  (II)  and  of  erucic  into  brassidic 
acid.  Olive  oil  yields  palmitodielaidin.  Polymerisation  phenomena 
are  observed  with  linoleic  and  linolenic  acid,  chaulmoogra  and  cod- 
liver  oil  but  it  is  undecided  whether  the  action  is  a  true  polymeris¬ 
ation  or  a  ring  formation  with  co-operation  of  O  (dioxan  system). 
(II)  is  oxidised  by  C(N02)4  in  boiling  CC14  to  nonaldehyde  (III)  and 
nonoic  (IV),  Ot-dikctostearic,  and  azelaic  acid  with  unidentified 
polymerised  material.  Under  similar  conditions  stilbene  affords 
benzil,  BzOH,  and  PhCHO  and  (CHMel),  yields  AcOH,  MeCHO, 
and  Ac2.  (I)  gives  the  same  products  as  (II)  possibly  by  reason  of 
preliminary  elaidinisation.  Erucic  acid  is  converted  into  (III), 
(IV),  brassylic  acid  (Me  ester,  m.p.  35 — 36°),  and  /iv-diketobehenic 
acid,  m.p.  91 — 92°.  Attempts  to  isolate  the  primary  adducts  on 
which  the  colour  changes  depend  were  unsuccessful.  The  reaction 
products  include  CH(N02)2,  NO,  and  C02.  Not  infrequently  the 
reaction  leads  to  explosions  for  no  obvious  reason.  H.  W. 

Fatty  acids.  XI.  Isolation  oi  linoleic  acid  from  vegetable  oils  by 
low-temperature  crystallisation.  J.  S.  Frankel,  W.  Stoneburner, 
and  J.  B.  Brown  (J .  Amer.  Chem.  Soc.,  1943,  65,  259 — 262). — 
Sesame,  cotton-seed,  grape-seed,  and  poppy-seed  oil  yield,  by 
crystallisation  from  COMe2  (cf.  A.,  1941,  II,  239),  97 — 100%-pure 
a-linolcic  acid,  but  olive  oil  gives  mixed  stercoisomerides 

R.  S.  C. 

Course  of  autoxidation  reactions  in  polyisoprenes  and  allied  com¬ 
pounds.  IV.  Isolation  and  constitution  of  photochemically  formed 
methyl  oleate  peroxide.  V.  Observations  on  flsh-oil  acids.  E.  H. 
Farmer  and  D.  A.  Sutton.  VI.  Peroxidation  of  rubber.  E.  H. 
Farmer  and  A.  Sundralingam  ( J.C.S. ,  1943,  119 — 122,  122 — 125, 
125 — 133). — IV.  Mol.  distillation  or  chromatographic  analysis  of 
the  product  of  autoxidation  at  35°  of  Me  oleate  yields  an  unsaturated 
mono-  (with  a  small  amount  of  di-)  hydroperoxide,  reduced  (H2, 
Pt02  in  EtOH)  to  Me  hydroxystearate  or  (Al-Hg  in  Et20)  to  Mo 
hydroxyolcate ;  Fe(NH4).,(S04)2  effects  partial  reduction. 

V.  Me  dodccahexaenoate  rapidly  absorbs  O,,  giving  peroxides 
which  decompose  spontaneously  into  oxygeno-compounds  (some  of 
which  contain  only  1  atom  of  absorbed  O  per  C23  chain)  and 
scission  products  (responsible  for  the  fishy  odour).  These  products 
and  those  from  ling  oil  show  increased  light  absorption. 

VI.  Peroxide  formation  is  80 — 90%  in  the  early  stages  of  oxid¬ 
ation  (02)  of  rubber  at  35°  in  C,H„,  but  steadily  decreases  as  oxid¬ 
ation  proceeds.  Determinations  of  1  val:  and  active  H  val.  show 
that  02  initially  enters  active  CH2  groups  as  02H  groups,  secondary 
reactions  giving  OH-compounds.  Oxidative  scission  occurs  from 
the  outset,  the  final  products  being  neutral,  mol.  wt.  a  few  thousand, 
and  acidic  substances,  mol.  wt.  700 — 800,  the  quantity  of  Oz 
absorbed  being  >  adequate  to  account  for  the  scissions.  Small 
quantities  of  H20  and  C02  are  formed  at  all  stages,  elimination  of 
HaO  continuing  after  the  oxidation  products  have  been  isolated. 

High  polymerides  and  new  rules.  S.  Weiner  (J.  Chem.  Educ., 
1942,  19,  514— 51G).  L-  S.  T. 

Conflgurative  relationship  between  optically  active  lactic  and 
thiolactic  acids. — Sec  A.,  1943,  I,  154. 

Synthesis  of  the  cis-  and  irans-lorm  of  an  iroambrettolide  and  of 
civetone.  H.  Hunsdiecker  (Naturwiss.,  1942,  30,  587). — Aleuritic 
acid  (A.,  1927,  447)  when  heated  with  AcOH-HBr  affords  flio-tri- 
bromopalmitic  acid,  which  with  Zn-EtOH  gives  0-bromo-A°-hexa- 
deccnoic  acid  in  the  olein  and  elaidin  (I),  m.p.  42°,  forms,  On 
heating  with  K2C03  in  COMeEt  these  yield  the  corresponding 
hexadecenolides  differing  from  ambrettolide  only  in  the  position  of 
the  double  linking.  The  elaidin  form  (II)  of  isoambrettolide  is  a 
viscous  iluid.  b.p.  131°/0-7  mm.,  yielding  with  Hs  o-hexadecanolide. 
On  hydrolysis  (II)  affords  a  o-hydroxy-tf-hexadecenoic  acid,  m.p. 
70°.  The  olein  form  was  not  obtained  pure,  The  synthesis  of 
natural  civetone  was  similar.  (I)  was  converted  via  the  acid 
chloride  into  Me  p-bromo-fS-keto-txK-hexadecenoate,  m.p.  25“.  The 
corresponding  /-compound,  m.p.  35°,  on  intramol.  acetoacetic  ester 
condensation  gives  Me  civetone-a-carboxylate ,  b.p.  175°/0-2  mm., 
which  on  hydrolysis  and  elimination  of  C02  yields  natural  civetone, 
which  is  thus  the  elaidin  form.  J.  H.  B. 

Isolation  and  constitution  of  an  acid  from  the  root  bark  of  Ixora 
coccinea  (Linn.).  A.  R.  S.  Kartha  and  K.  N.  Menon  (Proc.  Indian 
Acad.  Sci.,  1943,  17,  A,  11 — 15). — The  light  petroleum  extract  of 
the  fresh  root  bark  consists  of  a  liquid,  £sPK-heptadecadienoic  acid 


[Me  ester,  b.p.  195 — 196°/5  mm.;  Et  ester,  b.p.  215 — 216°/5  mm.), 
which  may  be  that  obtained  by  Chonowsky  (A.,  1909,  i,  760). 
The  residue  from  the  bark  extracted  with  EtOH  yielded  mannitol. 

F.  R.  G. 

Structure  of  arachidonic  and  linoleic  acids.  C.  L.  Arcus  and  I. 
Smedley-Maclean  (Biochem.  J.,  1943,  37,  1 — 6). — Ozonolysis  and 
oxidation  of  methyl  arachidonatc  with  KMn04  in  COMe2  confirm 
that  arachidonic  acid  is  A0’i*v-eicosatetraenoic  acid  (cf.  Dolby  el  al„ 
A.,  1941,  II,  4).  Contrary  to  the  results  of  Takahashi,  ozonolysis 
of  Et  linoleate  shows  that  the  acid  is  Aw-octadecadienoic  acid. 

J.  N.  A. 

Maleic  anhydride  as  reagent  for  conjugated  dioleflnes.  R.  F. 
Robey  ( Science ,  1942,  96,  470). — Certain  dienes  fail  to  respond  to 
this  reagent.  '  E.  R.  R. 

Determination  of  2  :  3-diketo-/-gulonic  acid. — See  A.,  1943,  III, 

448. 

Molecular  compound  of  optically  active  di-(a-carboxyethyl)  disul¬ 
phide  and  aa'-dithioladipic  acid. — See  A.-,  1943,  I,  153. 

Production  of  aldehydes  and  ketones  from  nitro-paraffins.  K. 
Johnson  [with  E.  F.  Degering]  (J.  Org.  Chem.,  1943,  8,  10 — 11). — 
The  NO.-paraffin  is  dissolved  in  dil.  aq.  NaOH  and  the  solution  is 
added  dropwise  to  ice-cold,  dil.  H2SO,  with  good  stirring.  N20  is 
immediately  evolved.  Ca(OH)2  may  replace  NaOH  but  more  time 
must  be  given  for  the  initial  reaction.  The  prep,  of  COMe„ 
MeCHO,  EtCHO,  Pr“CHO,  PrflCHO,  and  COMeEt  is  described. 
The  reaction  is  generally  applicable  for  the  synthesis  of  aldehydes 
and  ketones.  H.  W. 

Structural  eSects  of  unsaturation  and  hyperconjugation  in  alde¬ 
hydes,  nitriles,  and  chlorides. — See  A.,  1943,  I,  144. 

Catalytic  reduction  by  formic  acid  under  pressure.  I.  Preparation 
of  aldehydes  from  carboxylic  acids  with  titanium  dioxide  as  catalyst. 
R.  R.  Davies  and  H.  H.  Hodgson  (J.C.S. ,  1943,  84 — 86). — Nonoic, 
undecenoic,  lauric,  benzoic,  salicylic,  and  p-chloro-  and  /i-sulpho- 
benzoic  acids  are  reduced  by  HC02H  at  250 — 260  (TiO,)  in  a 
special  apparatus  to  the  aldehydes  (22,  25,  31,  37,  92,  41,  arid  22% 
yield  respectively).  Butyric  and  heptoic  acids  do  not  react,  and 
/>-N02-C,H4-C02H  gives  chiefly  PhN02.  A  reaction  mechanism  is 
suggested.  A.  Li. 

Electrolytic  oxidation.  Xlll.  Formaldehyde. — See  A.,  1943,  I, 
159. 

Hydrogenation  of  formaldehyde. — See  B.,  1943,  II,  71. 

Ketone  alcohols.  I.  Derivatives  of  j3-m e thylp entan-(3-ol-S-one. 
C.  E.  Miller.  II.  Derivatives  of  polymerisation  of  pentan-y-one. 
K.  C.  Odney  and  C.  E.  Miller  (J.  Amer.  Pharm.  Assoc.,  1942,  31, 
516 — 518,  518 — 519). — I.  OH-CMe2-CH2-COMe  (I)  (1  mol.)  shaken 
with  HC1  (d  1-175;  3  mols.)  at  room  temp,  gives  CMe2Cl-CHa-COMc, 
b.p.  45 — 47°/25  mm.,  which,  refluxed  with  o-C0H4(CO)„NK,  "did  not 
yield  the  corresponding  amine.  (I)  with  AcCl  affords  p-acetyl-p- 
mclhylpentan-S-one,  b.p.  46 — 47°/15  mm.  In  attempts  to  prepare 
a  SH  analogue,  (I)  was  saturated  with  H2S  at  room  temp,  to  yield 
a  S-containing  product,  b.p.  36 — 42°/18  mm.;  refluxed  with  K2S3- 
CjHj,  (I)  gives  a  product,  b.p.  70 — 72^/22  mm.,  which  is  unsaturated, 
contains  S,  and,  on  degradation,  yields  COMe2,  S,  and  PrflSH. 

II.  Vais,  of  n 20  (1-3929 — 1-3951)  indicate  that,  when  COEt. 
is  refluxed  in  presence  of  Ba(OH)2,  polymerisation  is  not  complete. 
Distillation  after  100  hr.  yields  34%  of  a  product,  b.p.  98°',  24 7 
27  mm.,  I  val.  91 — 139  ( phenylurethane ,  m.p.  232 — 233°;  a-naphthyl- 
urethane,  m.p.  217°;  dinitrophenylosazone,  m.p.  148°).  F.  O.  H. 

y-Ethylsulphonylbutan-j3-one  and  its  bromo-derivatives.  L.  Ram- 
berg  and  B.  Backlund  (Arkiv  Kemi,  Min.,  Geol.,  1941,  15,  A,  No.3, 
22  pp.). — CHMeBr-COMe  (from  Br  and  COMeEt)  andEtS02Na  (I) 
in  EtOH  give  (54%  yield)  y-ethylsulphonylbutan-ji-one  (II),  m.p. 
— 1-3°,  b.p.  135  /8  mm.  [p-nitrophenylhydrazone,  A,  orange  plates, 
m.p.  138-8 — 139-4°  (corr.),  B,  yellow  needles,  m.p.  133-6 — 134-5° 
(corr.);  A  ->B  slowly  at  room  temp.,  B  -y-A  in  several  hr.  above 
the  m.p.].  (II)  with  hot  dil.  KOH  gives  Et2S02  (98%  yield)  and 
KOAc.  (II)  gives  in  H20  or  1 — 2N-HBr  at  room  temp,  with  1 
mol.  of  Br  (62%  yield)  y-bromo-  (III),  m.p.  26-0—26-7°,  b.p.  140— 
141°/8  mm.,  and  with  excess  of  Br  (5—6  days;  80%  yield)  oooy- 
tetrabromo-  (IV),  m.p.  131-9°,  but  in  EtBr  with  1  mol.  of  Br  (64% 
yield)  a-bromo-y-ethylsnlphonyl-bulan-p-one  (V),  m.p.  66-3°,  b.p. 
~170°/8  mm.  (Ill)  rearranges  to  (V)  at  room  temp,  rapidly  in 
presence  of  dry  HBr  >  cone.  aq.  HBr  cone.  aq.  HC1  >  alone 
(several  months)  ;  dry  HC1  or  Bz202  has  no  effect,  but  the  rearrangc- 
'ment  is  accelerated  by  ultra-violet  light.  (Ill)  probably  oxidises 
HBr  to  Br,  which  then  brominates  in  the  a-position.  (Ill)  reacts 
with  alkalis  :  (III)  +  40H'  ->  cis-(CH2-CH:)2  +  SO,"  +  OAc'  + 
Br'  -|-  H20  (cf.  A.,  1940,  II,  335),  but  (V)  gives  Et2S02  and  under¬ 
goes  a  complex  decomp.  (V)  with  (I)  gives  ay-bisethylsulph- 
onylbutan-fi-one  (VI),  m.p.  65-3—65-9°,  titratable  as  an  acid  (A'n-  = 
4-07  x  10~7),  but  decomposed  by  hot  dil.  KOH  to  Et2SO.  and 
EtSOj-CHj-COjK  (converted  by  Br-KBr  into  EtS02-CHBr2),’  with 
PhSOjNa  (VII)  x- phenyl  snip  ho  nyl-y-clhy  l  snip  ho  nylbutan-p- one ,  m.p. 
95-6°,  a  stronger  acid  than  (VI),  and  with  NaSPh  (VIII) 
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SO„Et-CHMc-CO-CH3-SPh  (not  characterised),  hydrolysed  (hot  dil. 
KOH)  to  Et2S02  (84%)  and  SPh-CH2-C02K ;  (I),  (VII),  and  (VIII) 
are  oxidised  by  (III)  without  coupling.  (IV)  oxidises  KI,  S02, 
N2H4,  etc.,  the  y-Br  atom  probably  being  reduced,  but  the  aaa-Br3- 
derivative  could  not  be  isolated.  With  alkali  in  McOH  at  room 
temp.  (IV)  gives  SOjEt-CBrMe-CO,'  (77%  yield)  and  CHBr3  (60% 
yield).  ‘  M.  H.  M.  A. 

/err. -Alkyl  primary  amines,  CRR'R"-NH2.  n.  H.  R.  Henze, 
B.  B.  Allen,  and  W.  B.  Leslie  (/.  Amer.  Chem.  Soc.,  1943,  65,  87 — 
89). — The  abnormal  reaction  of  CH2!CH-CH2-MgCl  (I)  (2  mols.) 
with  OEt'CHj'CN  (II)  (1  mol.)  to  give  a  tert.  amine  (A.,  1939,  II, 
409)  is  not  confined  to  (II).  Thus,  the  appropriate  nitrile  yields 
30 — 59%  of  aa-diallyl-Av-n-butcnylamine  [ triallylcarbinylamine ]  (III), 
b.p.  182 — 183-5°/741  mm.  (picrate,  m.p.  173-5 — 174-5),  aa-diallyl- 
n-butyl-  (IV),  b.p.  190 — 191°/742  mm.  ( picrate ,  m.p.  149 — 149-5°), 
and  -n- amyl- amine,  b.p.  205 — 206°/742  mm.  ( picrate ,  m.p.  121-5 — 
122°),  a-benzyl-,  b.p.  268-5°  (decomp. )/742  mm.  ( picrate ,  m.p. 
139-5 — 140°),  and  a-n-butoxy-,  b.p.  233 — 234V742  mm.  (picrate, 
m.p.  106-5 — 107°),  -a-aIlyI-AY-n-bttlenyIamine.  OBu“-CH2-CN  (prep, 
from  CH2C1‘OBu“  and  CuCN)  (0-28),  b.p.  79°/30  mm.,  with  MgBu°Br 
(0-28)  and  then  (I)  (0-37  mol.)  in  Et20  gives  a-n-butoxymethyl-a-allyl- 
n-amylamine  (54%),  b.p.  247-5 — 248-5°/742  mm.  (picrate,  m.p. 
79—80°).  H2-Pt02  reduces  (III)  in  COMe2  or  (IV).  in  EtOH  to 

aa-di-n-propyl-n-butylamine,  b.p.  190-5 — 191-5°/742  mm.  (picrate, 
m.p.  154 — 154-5°).  Temp,  arc  corr.  R.  S.  C. 

Utilisation  o£  aliphatic  nitro-compounds.  V.  Reduction  o£  nitro- 
alcohols  and  -glycerols  to  the  corresponding  amines.  K.  Johnson 
and  E.  F.  Degering  (/.  Qrg.  Chem.,  1943,  8,  7 — 9). — N02-alcohols 
and  -glycols  are  unstable  under  most  reducing  conditions  but  are 
reduced  to  the  corresponding  NH2-compounds  by  catalytic  hydro¬ 
genation  (Raney  Ni)  with  fair  yields.  Some  dccomp.  causes  the 
simultaneous  formation  of  other  bases.  The  method  has  been 
applied  to  the  prep,  of  jS-amino-/S-methyl-,  -/3-ethyl-,  -jS-n-propyl-, 
and  -/?-isopropyl-propane-ay-diol,  NH2-CMe2-CH2-OH, 
XH2-CHEt-CHMe-OH,  NH2-CHEt-CHBu°-OH,  NH2-CHEt-CH2-OH, 
and  NH,-CMeEt-CH2-OH  (for  details  of  these  compounds  see 
Vanderbilt  and  Hass,  A.,  1940,  II,  62).  H.  W. 

Nature  of  Waser’s  specific  colour  reaction  £or  a-amino-acids. 
1’.  Karrer  and  R.  Keller  (Helv.  Chim.  Acta,  1943,  26,  50 — 54;  cf. 
A.,  1924,  i,  1068). — The  intense  blue-violet  colour  formed  by  the 
action  of  /j-NO/CjHj-COCI  (but  not  o-  or  h!-NO2-C0H4-COC1  or 
BzCl)  on  a-NH2-acids  in  presence  of  Na2C03  or,  better,  C5H5N  is 
due  to  the  alkali  salts  of  the  lactones  of  the  />-nitrobenzamido-acids, 

Agitation  of  a  solution  of  Meucine 

in  2x-NaOH  with  />-N02-C„H4-C0Cl  in  Et20  gives  r-N-p-m/ro- 
benzoyl-leucine ,  m.p.  222 — 223°,  and  2-p-nitrophenyl-A-isobutyloxazol- 
ii-otu;  (p-nitrobenzoyl-leucine  lactone),  m.p.  76°.  H.  W. 

Biological  £ormation  o£  acetylcholine. — See  A.,  1943,  III,  262. 

Magnetic  behaviour  o£  complexes  o£  nitrilotriacetic  acid,  ethylene- 
diaminetetra-acetic  acid,  and  imines  o£  salicylaldehyde. — See  A., 
1943,  I,  119. 

Manufacture  and  application  of  acid  amide  derivatives. — See  B., 
1943,  II,  72. 

Acrylonitrile.  III.  Gyanoethylation  of  a/J-unsaturated  compounds. 
IV.  Gyanoethylation  of  active  hydrogen  groups.  H.  A.  Bruson 
andT.  W.  Riener  (/.  Amer.  Chem.  Soc.,  1943,  65,  18—23,  23—27; 
cf.  A.,  1943,  II,  122).— III.  CMeRICHX  (A)  (X  =  COMe,  CO-NH2, 
or  CM)  and  CHolCH-CN  (I)  in  presence  of  CH2Ph-NMe3-OH  (II)  or 
KOH  give  CMeRICX-[CH2]2-CN  and,  as  main  product,  by  rearrange¬ 
ment  of  (A),  CH2:CR-CX([CH,]2-CN)2  (B).  (A)  exists  in  equi¬ 

librium  with  CH2:CR-CHjX  and  equilibrium  is  disturbed  by  form¬ 
ation  of  (B).  Adding  (II)  at  25°  and  then  (I)  at  5 — 10°  to 
CMe2!CH-COAle  in  BuyOH  gives  y-acetyl-y-'\sopropenylpimelodinilrile 
(III)  (73-5%),  m.p.  116 — 117°,  and  S-keto-y-isopropylidene-a-hexo- 
nitrile  (10 — 15%),  b.p.  110 — 115°/2  mm.  [with  (I)  and  (II)  gives 
50%  of  (III)].  In  boiling,  aq.  KOH,  (III)  gives  y-acetyl-y-isopropyl- 
idenepimelic  acid,  m.p.  136 — 137°,  which  with  Ca(OCl),-KOCl- 
K0H-K2C03-H20  at  50°  gives  CHC13  and  y-carboxy-y-isopropenyl-, 
m.p.  160°,  hydrogenated  (Raney  Ni)  as  Na  salt  in  H20  at  135°/ 
115  atm.  to  y-carboxy-y-isopropyl-pimelic  acid  (IV),  m.p.  160°. 
COMe-CH2Pr0  with  (I)  and  (II)  in  BuvOH  at  32 — 35°  gives  y-acetyl- 
Y-isopropylpimelodinitrile  (poor  yield),  m.p.  101°  (and  much  tar), 
converted,  as  above,  into  y-acetyl-y-isopropylpimelic  acid,  m.p.  148°, 
and  thence  (IV)  [proof  of  structure  of  (III)  etc.].  CHKCH-CH2-CN 
(V)  (1)  with  (I)  (1  mol.)  and  (II)  in  BuyOH  at  10 — 15°  (later  room 
temp.)  gives  y-cyano-y-vinylpimelodinitrile  (VI),  m.p.  60 — 61°,  and 
*  smaller  amount  of  y-cyano-Av-n-hexenonitrile,.  b.p.  134 — 137°/ 
10  mm.  [with  (I)  and  (II)  in  BuyOH  at  20 — 30°  gives  (VI)],  hydro¬ 
lysed  to  y-carboxy-y-vinylpimelic  acid  (VII),  m.p.  153°,  and 
CRMe:C(C03H)-[CH2]2-C02H,  m.p.  151—153°  (lit.  152°).  Hvdro- 
gcnation  of  (VII)  gives  C02H-CEt([CH2]2-C02H)2  (loc.  cit.),' m.p. 
1'1--172°.  CHMelCH-CN  gives  the  same  products  as  does  (V), 
Proving  the  existence  of  the  equilibrium.  CMe2!CH-CN  (prep,  by 
exothermic  rearrangement  of  CH2!CMe-CH2-CN  by  (II)  at  30 — 55°), 


b.p.  140 — 142°,  with  (I)  and  (II)  in  BuyOH  at  30 — 40°  gives  y-cyano- 
S-methyl-Ay-n-hexenonitrile,  b.p.  150°/10  mm.,  and  y-cyano-y- iso- 
propylidenepimelodinitrile ,  m.p.  67 — 68°  (hydrolysed  by  boiling  10% 
aq.  NaOH  to  y-cyano-y-hopropylidenepimelic  acid,  m.p.  167 — 168°). 
eyc/oHexylideneacetonitrile  (prep,  from  cyclohexanone,  CN-CH2*C02H, 
and  C5H5N  at  10—20°  and  later  100—105°),  b.p.  105— 110°/21  mm., 
with  (I)-(II)-BuvOH  at  28 — 37°  gives  mainly  y-cyano-y- A“-cyclo- 
hexenylpimelodinitrile,  m.p.  81 — 82°.  CHMe!CH-CO-NH2  with  (I) 
and  (II)  in  MeCN  at  25 — 30°  gives  mainly  y-carbamyl-y-vinyl- 
pimelodinitrile,  m.p.  77°,  b.p.  235 — 240°/2  mm. 

IV.  CH2  in  CH2Ar-CN,  MeN02,  CN-CH3-C02R,  CH2(CO-NH3)2, 
CH2(C02R)2,  CN-CH2-CONH2,  or  CH2Ar-S02-NH3  is  substituted 
by  (I)  in  presence  of  strong  alkali  [(II)  or  30%  KOH-MeOH]  in  the 
solvent  named  below.  Thus  are  obtained  y-nitro-y-fl'-cyanoethyl- 
(in  dioxan;  25 — 35°),  m.p.  114°,  y-cyano-y-phenyl-  (in  BuyOH ; 
10 — 25°;  94%),  m.p.  70°,  y-cyano-y-p-nitrophenyl-  (in  dioxan),  m.p. 
147 — 148°,  y-cyano-y-carbethoxy-  (in  dioxan  ;  30 — 35°;  nearly  100%), 
m.p.  37°,  yy-dicarbethoxy-  (in  dioxan;  30 — 35°;  82%),  m.p.  62°, 
y-cyano-y-carbamyl-  (in  H20 ;  35 — 40°),  m.p.  118°,  yy-dicarbamyl- 
(in  H30  ;  35 — 38°),  m.p.  210°,  and  y-sulphonamido-y-phenyl- ,  m.p. 
103 — 104°,  -pimelodinitrile,  Et  y-cyano-a-carbethoxy-a-ethyl-,  m.p. 
47°,  and  -a-benzyl-n-butyrate  (in  dioxan;  30 — 35°),  m.p.  47°,  b.p. 
175 — 180°/1  mm.,  and  Et  a-carbethoxy-a-fl'-cyanoethyl-n-hexoate  (in 
dioxan;  30 — 35°),  b.p.  145 — 150°/1  mm.  OH-compounds  give  the 
CN-[CH2]2  ethers.  Thus,  the  appropriate  glycol  with  (I)  and  a 
little  40%  aq.  KOH  or  NaOMe  at  25 — 35°  gives  80 — 95%  of  ethylene, 
b.p.  158°/2  mm.,  afl-propylene,  b.p.  165°/2  mm.,  trimethylene,  b.p. 
165°/1  mm.,  fly-butylene,  m.p.  53 — 54°,  b.p.  170°/2  mm.,  penta- 
methylene,  b.p.  185°/1  mm.,  and  decamethylene  glycol  di-fl-cyanoethyl 
ether,  b.p.  225°/l  mm‘,  flfl’ -di-(fl" -cyanoethoxy ethyl)  ether,  b.p.  190°/ 
1  mm.,  and  sulphide,  b.p.  225°/2  mm.,  ethylene  glycol  di-fl-fl'-cyano- 
ethoxyethyl  ether,  b.p.  215°/1  mm.,  and  afly-tri-fl'-cyanoethoxyethyl- 
propane,  b.p.  260°/l  mm.  The  appropriate  oxime  with  (I)  and 
NaOMe,  NaOH,  or  (II)  at  25—35°  to  60—60°  gives  acet-,  b.p. 
85°/10  mm.,  Me  Et  ket-,  b.p.  109°/21  mm.,  acetophenone-,  m.p.  44°, 
and  furfttrald-oxime  fl-cyanoethyl  ether,  m.p.  116°,  and  glyoxime, 
m.p.  123°,  and  benzoin  oxime  di-B-cyanoethyl  ether,  m.p.  72 — 73°. 

R.  S.  C. 

Manufacture  of  a-cyano-Aoy-butadiene. — See  B.,  1943,  II,  72. 
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Diginin.  II.  Constitution  of  diginose.  C.  W.  Shoppee  and  T. 
Reichstein  (Helv.  Chim.  Acta,  1942,  25,  1611—1623;  cf.  A.,  1940, 
II,  336). — Diginonolactone,  [a]5j  — 29-8°±l°  in  COMe2,  does  not 
give  cryst.  derivatives  with  />-C,H4Br-NH-NH2  or  NPh,-NH2  at 
100°.  It  is  transformed  by  successive  treatments  with  Ba(OH)2 
and  S-benzylthiuronium  sulphate  into  S-benzylthiuronium  diginonale, 


m.p.  137—138°,  [a]j 


-9-2°4=2°  in  MeOH.  The  corresponding 
salts  of  cymaronic,  sarmentonic,  and  oleandronic  acid  have  m.p. 
130—130-5°,  [a]JD2  0°±2°  in  MeOH,  m.p.  46°,  [a]1!?  +6-5°±2°,  [a]JJ6l 
+  10-6°±2°,  and  128—130°,  [a]#  +5-8°±2°  in  MeOH.  A  ready 
method  for  the  differentiation  of  diginose  (I),  cymarose  (II),  sar- 
mentose,  and  oleandrose  is  thus  afforded.  (H)  is  oxidised  by 
KMn04  (s4  O)  to  AcOH  and'  /( — ) -mcthoxysuccinic  acid,  isolated 
as  the  diamide  (III),  m.p.  183—184°,  [a]},8  -57-2°±2°  in  MeOH. 
In  the  attempted  prep,  of  (III)  Me2  /(  —  )-malate  was  treated  suc¬ 
cessively  with  CH2N2  (which  did  not  cause  methylation)  and  NH3, 
thus  giving  an  unstable  form,  m.p.  149 — 150°  after  becoming  opaque, 
of  /(  —  )-maldiamide ;  it  has  [a]!,6  — 37°i2°  in  H20  and  solidifies  to 
the  stable  variety,  m.p.  162°.  When  oxidised 
similarly  (I)  yields  AcOH  and  d(+)-methoxy- 
succinic  acid,  identified  as  the  diamide,  m.p.  183 — 
184°,  [a]}J  +56-8°±4°  in  MeOH.  (I)  is  most 
probably  A.  In  acid  medium  (II)  reacts  relatively 
slowly  with  IiI04  and  does  not  give  a  well-defined 
reacts  more  rapidly  but  consumes  >10.  In 
presence  of  I<2C03  oxidation  proceeds  appreciably  more  rapidly 
whereby  (II)  consumes  O  ' uniformly  up  to  1  equiv.  and  then  more 
slowly  but  without  giving  a  sharp  end-point  whilst  (I)  consumes 
uniformly  ~2  equivs.,  after  which  a  slight  retardation  is  observed. 
M.p.  are  corr.  (block).  H.  W. 


QK2-CHQ 
OMe-CH 
HC-OH 
HC-OH 
Me  (A.) 

end-point.  (I) 


Amino-aldehyde  linkings.  G.  Agren  and  A.  Taylor  (Arkiv  Kemi, 
Min.,  Geol.,  1941,  14,  B,  No.  14,  6  pp.).— o-  or  />-NH2-C,H4-C02H 
and  glucose  (I)  in  H20  at  70°,  then  at  0°  for  12  hr.,  followed  by 
evaporation  in  a  vac.,  give  compounds,  CjjHjjOjN,  m.p.  126° 
or  122°,  respectively.  Reaction  with  (I)  is  facilitated  by  using 
C02Et-C,H4-NH2,HCl  in  H30  (evaporate  rapidly  in  a  vac.,  at  15°) 
thus  affording  compounds,  C15H2408NC1.  It  is  probable  that  some 
azo-derivative  is  formed  as  a  secondary  reaction.  Esterification  of 
C02H  in  NH2-acids  and  peptides  facilitates  reaction  between  NH2 
and  CHO  groups.  A.  T.  P. 


Crystalline  4-methyl-Z>-mannose  and  its  derivatives.  W.  T. 
Haskins,  R.  M.  Hann,  and  C.  S.  Hudson  (/.  Amer.  Chem.  Soc., 
1943,  65,  70 — 73). — 4-Methyl-2  :  3-tsopropylidene-D-mannosan- 
<1  :  5>/3<l  :  6  (I)  and  n-HCI  at  100°  give  4-methyl-Y) -mannose 
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(II),  a- form,  m.p.  127—128°,  [a]  +  34° ->  +  22-6°  in  H20  (k  0-020 
at  20°)  (phenylhydrazone,  m.p,  158 — 159°,  [a]  +  46-2° -> +17-8°  in 
C5H5N  in  6  days;  phenylosazone,  m.p,  157 — 158°,  [a]  —  36°-+ 
-14-4°  in  C5H5N  in  24  hr,).  With  boiling  dry  3%  HCl-MeOH,  (I) 
gives  a-methyl-4-methyl-T>-mannopyranoside  (55%),  m.p,  101 — 102°, 
[a]  +83-9°  in  H20  [in  005N-HC1  gives  (II)].  (II)  gives  tetra¬ 
acetates,  m.p.  75 — 76°,  [a]  +59-2°  in  CHClj,  and  m.p.  63 — 64°, 
[a]  +20-2°  in  CHC13.  Br-CaC03-H20  gives  4-methyl-f)-mannono- 
h-lactone,  m.p.  165—166°,  [a]  +  163-8° ->+  94-2°  in  H20  in  6 
days,  and  thence  4-metkyl-D-mannono-phenylhydrazide,  m.p.  146 — 
147°,  [a]  +10-6°  in  HjO,  and  -amide,  m.p.  171 — 172°,  [a]  +11-9° 
in  H20  (1  :  2  :  3  :  5  :  6 -penta-acetate,  m.p.  98 — 99°,  [a]  +11-4°  in 
CHClj).  H2  Raney  Ni  in  H20  at  100°/167  atm.  gives  4 -methyl- 
D-m annitol,  m.p.  86 — 87°  (foams),  resolidifies,  remelts  at  133 — 134°, 
[a]  +16-7°  in  H20  [ penta-acetate ,  m.p.  85 — 86°,  [a]  +35-4°  in 
CHClj ;  (CMef.),  derivative,  m.p.  57 — 58°,  [a]  +9-0°  in  EtOH], 
Relations  of  (II)  to  D-mannose  are  discussed,  [a]  are  [a]™- 

R.  S.  C. 

Synthesis  of  amino-sugars.  I.  W.  H.  Myers  and  G.  J.  Robertson 
(J.  Amer.  Chem.  Soc.,  1943,  65,  8— 1 1) .— Aminoglucosides  are  pre¬ 
pared  by  ring-fission  of  benzylidene-2  :  3-anhydroglucosides  by  NH3, 
two  frans-isomerides  being  formed,  of  which  one  is  in  large  excess 
(cf.  Peat  et  al.,  A.,  1939,  II,  7).  4  :  6-Benzylidene-2  :  3-anhydro- 

a-methylalloside  and  cone.  aq.  NH,  at  100°  (sealed  tube)  give 
mixed  NH2-derivatives  ( A )  (100%),  m.p.  168°,  [a]},8  +104-7°  in 
CHC13,  whence  Ac20-C6H5N  yields  60%  of  2-acetamido-4  :  6-benzyl- 
idene-a-methylaltroside  3-acetate  (1)  (cf.  loc.  cit.).  With  boiling 
0-5%  HCl-MeOH,  (I)  gives  2-acetamido-a-methylaltroside  3-acetate 
(60%),  m.p.  189°  (decomp.),  [a]£,6  +7-3°  in  MeOH,  and  with  boiling 
Ac20-NaOAc  gives  the  corresponding  triacetate  (II)  (65%),  m.p. 
176°,  [a]i?  +110°  in  CHClj.  With  cone.  HC1  in  cold  COMe2,  (A) 
give  2-amino-4  :  6-benzylidene-a-methylaltroside  hydrochloride,  m.p. 
96q,  [afDl  +85-5°  in  CHC13.  4  :  6-Benzylidenc-2  :  3-anhydro-a- 
methylmannoside  and  cone.  aq.  NH,  at  100°  give  a  mixture  (B), 
m.p.  188°,  [a]i?  +88-9°  in  CHC13,  separated  by  acetylation  into 
3-acetamido-4  :  G-benzylidene-a-methylaltroside  2-acetate  (III)  (60%), 
m.p.  201°,  [o]d  +14-6°  in  CHC13,  and  2-acetamido-4  :  6-benzylidene- 
a-methylg!ucoside  3 -acetate  (1%),  m.p.  235°,  [o]^  +45-5°  in  CHC13. 
With  cone.  HC1  in  COMe2,  (/?)  gives  3-amino-4  :  6-benzylidene-a- 
methvlaltroside  hydrochloride  (88%),  m.p.  183°  (decomp.),  [a]i? 
+  83-5°  in  H20.  With  0-5%  HCl-MeOH  at  55°,  (III)  gives  3 -acet- 
amido-a-methylaltrosido  2-acetate  (60%),  m.p.  174°,  [ale  +106-2°  in 
CHC1-,  which  by  acetylation  gives  the  triacetate  (IV),  m.p.  177°, 
[a]J>8  +34-1°  in  CHClj.  With  2n-HC1  (19  c.c.)  in  boiling  HzO  (400 
c.c.),  (A)  gives,  according  to  the  method,  2-amino-a-methylaltroside, 
m.p.  193°,  [all?  +107°  in  CHC13,  or  its  hydrochloride,  a  syrup,  [a\ff 
+  39-7°  in  CHClj.  In  boiling  1%  HC1,  (B)  gives  3-amino-/5-methyl- 
altroside  hydrochloride  ( =  methyle/j’glucosamine  hydrochloride), 
m.p.  209°  (decomp.),  [a]i?  —149°  in  H20.  2  :  3-Anhydro-a-methyl- 

alloside  and  NH3  give  a  syrup  whence  68%  of  (II)  is  obtained. 
4  :  6-Benzylidene-2  :  3-anhydro-a-methylmannoside  and  boiling  aq. 
H2C204  give  2  ;  3-anhydro-a-methylmannoside  (80%),  m.p.  67°,  [a]!? 
+  44-6°  in  CHC13,  which  with  NH,  gives  a  syrup,  yielding  (IV) 
(65%)  and  2-acetamido-a-methylglucoside  triacetate,  m.p.  132°,  [a]!,0 
+  44  6°  in  CHClj.  2-Amino-4  :  6-benzylidene-/5-methylglucoside  and 
Ac,0-C6H5N  give  the  N-+c  derivative  3-acetate  (75%),  m.p.  158°, 
[a]}?  —12-9°  in  CHClj,  which  with  NH,  gives  a  syrup  and  thence 
2-acetamido-$-methylglucoside  triacetate  (70%),  m.p.  238°  (decomp.). 
4  :  6-Benzylidene-2  :  3-anhydro-a-methyl-guloside  (or  -taloside)  and 
NHj  give  a  mixture  (80%),  m.p.  128 — 130°,  [a]f>°  +60-6°  in  CHClj, 
yielding  2-  (or  3-)acetamido-4  :  6-benzylidene-a-methyl-idoside  3-  (or 

2- 1  acetate  (V)  (55%),  m.n.  188°,  [a]i?  +43-4°  in  CHClj,  and  -galactoside 

3- ’  (or  2 -)acetate  (8%),  m.p.  260°,  [a]i?  +70-3°  in  CHClj.  Warm 

HC1  converts  (V)  into  2-  (or  3 -)acetamido-a  methylidoside  3-  (or 
2 -)acetate  (81%),  a  syrup,  [a]£?  —36-0°  in  MeOH.  R.  S.  C. 

Alkaline  degradation  of  phenylglucosides.  New  method  for  deter¬ 
mining  the  configuration  of  glucosides  and  sugars.  (Miss)  E.  M. 
Montgomery,  N.  K.  Richtmyer,  and  C.  S.  Hudson  (J .  Amer.  Chem. 
Soc.,  1943,  65,  3 — 7). — ^-Phenylglucosides  etc.  are  degraded  to 
anhydro-compounds  by  alkali  much  faster  than  are  the  o-isomerides, 
thus  confirming  existing  allocations  of  structure  and  affording  a 
method  of  determining  structures  of  arylglucosides  and  compounds 
with  which  they  can  be  correlated.  /5-Phenyl -H-glucoside  is  com¬ 
pletely  hydrolysed  by  l-3N-Ba(OH)2  or  -KOH  at  100°  in  9  hr., 
yielding  88%  of  D-glucosan  <  1  :  5>/5<I  :  6>  (I),  whereas  85% 
of  the  o-isomeride  is  recovered  after  boiling  for  2  weeks  in  2-6n-KOH, 
there  having  been  no  change  in  [a].  jS-Phenyl-D-galactoside  in 
1-3N-KOH  at  98°  gives  91%  of  D-galactosan  <  1  :  5  >  (9  <  1  :  6  > 
(II)  in  9  hr.;  4%  of  the  a-galactoside  is  recovered  after  16  weeks 
in  2-6N-KOH  at  100°  whilst  97%  of  PhOH  (determined  by  I)  is 
liberated,  yielding  85%  of  (II).  o-Phenyl-D-mannoside  in  boiling  1-3n- 
KOH  gives  a  [syrup.  whence  a  little  Z+mannosan <  1  :  5>/5<l  :  6> 
is  isolated  as  CMe2l  derivative,  whereas  the  /5-mannoside  gives  57% 
(A.,  1942,  II,  351).  a-Phenyl-D-xyloside  is  unaffected,  whereas 
the  /5-xyloside  gives  a  decomposed  syrup.  /3-o-Tolyl-,  /5-o-hydroxy- 
methylphenyl-,  fi-p-xe nyl-,  /5-/>-acetylphenyl-,  /j-o-  (stable  form,  m.p. 
168 — 169°;  tetra-acetate,  new  m.p.  160 — 162°)  and  )3-/>-nitrophenyl- 
D-glucoside  give  60 — 90%  of  (I),  but  o-  +  |9-methyl-,  /5-cyc/ohexyl-, 


/}-M-decyl-,  and  /5-allyl-glucosides  are  unchanged  and  the  a-o-  and 
a -^-nitrophenylglucosides  give  tars.  R.  S.  C. 

Synthesis  of  /5/5/5-trichloroethyl-rf-glucoside,  and  its  isolation  from 
maize  and  dandelion  plants  treated  with  chloral  hydrate.  1.  P. 

Miller  ( Contr .  Boyce  Thompson  Inst.,  1942,  12,  465 — 470). — flfifi  Tn- 
chloroethyl-d-glucoside,  m.p.  152-5 — 153-5°  (corr.),  [ a ] f >  —39-7°  in 
HjO  [from  the  synthetic  tetra-acetate  with  Ba(OMe)2  in  MeOH],  is 
isolated  as  tetra-acetate  from  the  tops  and  roots  of  maize  or  dan¬ 
delion  grown  in  a  medium  containing  CCl3*CH(OH)2,  or  directly, 
by  Pb  pptn.  and  EtaO  extraction  of  aq.  extracts,  from  the  leaves  of 
dandelion  so  grown,  together  with  a  trichloroethylglycoside  isolated 
as  the  hexa-acetate,  C25Hjj02bC13,  m.p.  158 — 159°  (or  170 — 171° 
after  partial  melting  and  resolidification),  [a]??  —47-2°  in  CHClj. 

A.  Li. 

Steroids.  XXXIV.  Saccharides  of  deoxycorticosterone.  K. 

Miescher  and  C.  Meystre  (Helv.  Chim  Acta,  1943,  26,  224 — 233). — 
Gradual  addition  of  acetobromo-d-galactose  in  CHClj  to  a  mixture 
of  Ag2COj  and  deoxycorticosterone  (I)  in  this  solvent  at  40 — 45° 
followed  by  hydrolysis  (K2C03  in  MeOH)  of  the  non-cryst.  tetra¬ 
acetate  gives  deoxycorticosterone-fl-d-galactoside,  m.p.  195 — 198°, 
Mi?  +136°  ±4°  in  COMe2.  Under  similar  conditions  but  with 
CjH,  as  solvent  acetobromolactose  yields  deoxycorlicosterone-f!- 
lacloside,  m.p.  202 — 208°,  [  a]  f?  +80°  +  4°  in  MeOH  ( hepta-acetate , 
m.p.  194 — 195°,  [a]i?  +52°  +  4°  in  COMe2).  Deoxycorticosterone- 
maltoside  hepta-acetate  has  m.p.  183 — 185°.  (I)  is  shaken  with 

acetobromolactosido-(f-glucose  and  Ag2C03  in  CHClj  at  40 — 45°  and 
the  product  is  transformed  by  Ac20-C5HsN  into  the  hendeca-aceiate, 
m.p.  (indef.)  120 — 130°,  of  deoxycorticosterone-6-f}-lactosido-d-glucoside 
(  +  2H20),  m.p.  (indef.)  ~160°.  6-fl-Lactosido-d-glucose  hendeca- 
acctate,  m.p.  192 — 194°,  is  obtained  by  shaking  glucose  tetra-acetate 
with  acetobromolactose  and  CaCl2  in  EtOH-free  CHC13  and  con¬ 
tinuing  the  process  after  addition  of  Ag2C03  and  1  ;  it  is  converted 
by  HBr-AcOH  into  t:\-fi-lactosidoacetobronio-d-glucose  hepta-acetate, 
m.p.  138 — 142°.  The  prep,  of  permanent  supersaturated  1%  and 
2%  aq.  solutions  of  deoxyco:  t lcos". erone-+7-glucosidc  is  described  ; 
this  compound  is  less  freely  sol.  in  H20  than  are  the  new  saccharides. 
M.p.  are  corr.  H.  W. 

Cerberin  and  cerberoside. — See  A.,  1943,  III,  343. 

Starch.  XXIV.  Composition  of  various  starches.  K.  H.  Meyer 
and  P.  Heinrich  (Helv.  Chim.  Acta,  1942,  25,  1639 — 1650;  cf.  A., 
1942,  II,  303). — Extraction  of  starch  (I)  with  H20  at  a  suitable 
temp,  (between  50°  and  80°)  which  must  be  determined  for  each 
variety  causes  dissolution  solely  of  amylose  (II)  since  the  sol.  portion 
does  not  give  residual  dextrin  (III)  when  degraded  by  /5-amylase 
(IV);  at  a  higher  temp,  the  branched  components  also  pass  into 
solution  and  yield  (III).  Treatment  of  (I)  with  boiling  HaO  followed 
by  electrodialysis  brings  the  greater  part  of  the  amylopectin  (V)  to 
the  anode  side  but  part  remains  dissolved ;  the  proportion  increases 
with  the  temp,  of  extraction.  Complete  elimination  of  (II)  is 
effected  by  solubilising  (I)  in  cone.  CaCl2  and  removing  the  salt  by 
dialysis.  After  electrodialysis  of  the  solution  thus  obtained  the 
greater  part  of  the  branched  components  is  deposited  on  the  anodic 
side.  A  great  part  of  the  polysaccharides,  certainly  containing  all 
of  (II),  remains  in  solution.  Evidence  is  brought  in  favour  of  the 
view  that  the  main  part  of  this  dissolved  fraction  is  a  slightly 
ramified  (V)  of  low  mol.  wt. ;  this  is  termed  the  "intermediate 
fraction.1'  The  results  of  the  examination  of  starches  from  maize, 
rice,  tubers,  leaves,  and  shoots  of  potatoes,  sago,  tapioca,  and  peas 
are  tabulated.  (I)  from  rice  contains  a  small  proportion  of  a  freely 
sol.  polysaccharide  of  low  mol.  wt.  giving  52%  of  (III)  when 
degraded  by  (IV).  The  principal  part  of  the  grain  is  composed  of 
a  very  sparingly  sol.  polysaccharide  which  scarcely  swells  and 
should  therefore  have  a  very  high  mol.  wt. ;  it  gives  42%  of  (III). 
A  similar  variety  of  (I)  occurs  in  "  *axy  maize.”  H.  W. 

Application  of  the  mercaptalation  assay  to  synthetic  starch. 

M.  L.  Wolfrom,  C.  S.  Smith,  and  A.  E.  Brown  (J.  Amer.  Chem. 
Soc.,  1943,  65,  255 — 259). — Synthetic  starch  (prep,  from  a-,  not  p-, 
glucopyranose  1 -phosphate  by  potato  phosphorvlase)  is  hydrolysed 
by  cone.  HC1  at  0°  in  presence  of  EtSH.  h  (determined  by  [a])  for 
depolymerisation  is  0-032  hr.-1  (cf.  0-027  for  natural  potato  starch). 
The  initial  average  degree  of  polymerisation  is  32  +  1  glucose  units. 

R.  S.  C. 

Multiple  amylose  concept  on  starch.  IH.  Isolation  of  an  amylose 
in  crystalline  form.  R  W.  Kerr  and  G.  M.  Severson  ( J .  Amer. 
Chem.  Soc.,  1943,  65.  193—198;  cf.  A.,  1942,  II,  219).— Attempts 
to  isolate  y-amylose  (I)  from  the  fraction  of  maize  starch  (II)  less 
sol  in  EtOH  failed.  Fractionation  of  potato  starch  (III)  by  aq. 
EtOH  reveals  a  greater  solubility  and  smaller  tendency  to  gel,  com¬ 
pared  with  (II).  Extraction  of  (II)  by  H20  at  <  the  gelatinisation 
temp,  gives  a  solution  [5-1%  of  the  (II)  dissolved],  which  at  0° 
deposits  94%  of  its  solids  as  a  gelatinous  mass  but  with  a  little 
BuOH  it  deposits  79-5%  of  its  solids  as  a  cryst.  amylose  (photo¬ 
micrograph).  The  amorphous  ppt.  has  a  conversion  limit  (barley 
diastase)  86%  and  alkali  no.  35-4.  Cryst.  amylose  has  a  conversion 
limit  93%  and  alkali  no.  35-0,  gives  a  purple  colour  with  I  and  a 
very  sharp  "  V  ”  type  A'-ray  pattern,  and  contains  essentially 
linear  1  :  4-a-glucosid’ically  linked  glucopyranose  units.  (Ill)  yields 
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a  similar,  but  crystallographically  slightly  different,  cryst.  amylose, 
having  conversion  limit  97%  and  alkali  no.  21-3.  The  conversion 
limit  of  (I)  is  raised  to  70%  by  working  in  more  dil.  solution.  The 
part  (~25%)  of  whole  (II)  pptd.  by  BuOH  has  alkali  no.  22  and 
conversion  limit  81%.  Cryst.  amylose  is  part  of  the  starch 
ingredients  adsorbed  on  cotton.  It  is  concluded  that  starch  con¬ 
tains  amylose  varying  from  the  almost  wholly  linear  to  fairly 
highly  branched,  the  proportion  of  the  latter  being  higher  in  (III) 
than  in  (II).  R.  S.  C. 

Significance  of  the  degradation  of  starch  by  macerans  amylase. 

R.  W.  Kerr  (J .  Amer.  Cheat.  Soc.,  1943,  65,  188 — 193). — Gelatinis- 
ation  of  dioxan-extracted  maize  starch  in  aq.  NaOH  and  treatment 
with  B.  macerans  amylase  (I)  at  45°  and  pH  6  gives  9-9%  of  insol. 
matter  (resembling  y-amylose)  and  a  further  ~-0-3%  when  kept, 
and  then  by  pptn  by  C2HC13  etc.  25-2 — 25-3%  of  mixed  dextrins. 
in  which  the  /S- :  a-dextrin  ratio  is  0-26.  Potato  starch  gives  similarly 
first  only  0-43%  and  then  ~0-3%  of  insol.  matter  and  30-6%  of 
mixed  dextrins.  in  which  the  /J  :  a  ratio  is  0-28.  The  mixed  dextrins 
are  unaffected  by  barley  diastase.  Hydrolysis  of  maize  starch  by 
acid  progressively  decreases  the  amount  of  insol.  matter  and  rapidly 
that  of  the  dextrins  obtained  by  later  treatment  with  (I).  Limit 
dextrins,  prepared  by  barley  diastase,  give  no  Schardinger  dextrins 
by  treatment  with  (I).  The  fraction  (55%)  of  starch  more  sol.  in 
aq.  EtOH  gives  43-6%  of  cryst.  dextrins.  It  is  concluded  that 
these  dextrins  are  formed  enzymically  by  rearrangements  of  simpler 
configurations.  R.  S.  C. 

Action  of  macerans  enzyme  on  a  component  of  maize  starch. — 
See  A.,  1943,  III,  427. 

Amylose  and  amylopectin  content  of  starches  determined  by  their 
iodine  complex  formation.  F.  L.  Bates,  D.  French,  and  R.  E. 
Rundle  (/.  Amer.  Chem.  Soc.,  1943,  65,  142 — 148). — Potentiometric 
titration  of  amylose  (I)  (dispersed  in  alkali)  with  I-KI  shows  com¬ 
plex  formation,  followed  by  adsorption ;  amylopectin  shows  only 
adsorption.  The  following  (I)  contents  of  the  starches  are  thus 
determined  :  waxy  rice,  waxy  sorghum,  waxy  maize,  waxy  barley  0 ; 
tapioca,  rice  17;  banana  20-5;  maize  21;  potato  22;  popcorn  23; 
wheat  24  ;  sago  27  ;  lily  bulb  34%.  These  results  agree  with  those 
obtained  by  pptn.  by  BuOH.  The  amount  of  I  bound  by  (I)  oc 
inversely  [I].  The  affinity  for  I  probably  increases  with  the  length 
of  the  straight  chains  and  decreases  with  the  degree  of  branching. 
The  (I)  of  any  one  starch  is  probably  homogeneous  but  is  different 
for  different  starches.  Hassid’s  synthetic  starch  (A.,  1943,  II,  25) 
is  essentially  (I).  R.  S.  C. 

Diffraction  of  electrons  in  cellulose  ethers  and  esters. — See  A., 
1943,  I,  146 

Simplified  preparation  of  Schweitzer’s  reagent.  A.  Breslau  (J. 
Chem.  Educ.,  1942,  19,  356).  L.  S.  T. 

III.— HOMOCYCLIC. 

Thallous  salts  as  derivatives  of  sulphonic  acids.  H.  Gilman  and 
R.  K.  Abbott,  jun.  (J.  Amer.  Chem.  Soc.,  1942,  65,  123 — 124). — T1 
sulphonates  are  useful  for  identification,  being  readily  prepared 
from  the  acid  by  TlOH  (titration)  orfrom'the  Na  salt  by  HCOjTl  in 
approx,  quant,  yield  and  giving  large  crystals  of  high  m.p.  Tl  sul- 
phamate,  m.p.  139 — 140°,  sulphanilate,  m.p.  207 — 209°,  o-,  m.p. 
213 — 216°,  and  p- toluene -,  m.p.  226 — 228°,  p-bromobenzene-,  m.p. 
274 — 276°,  m-nitrobenzene-,  m.p  307 — 309°,  2-bromotoluene-i-,  m.p. 
220 — 222°,  o-toluidine-4-,  m.p.  101 — 103°,  1  :  2-naphthaqmnone-A- , 
m.p.  228 — 232°  (decomp.),  d-camphor-,  m.p.  267 — 269°,  1  :  2  :  3  :  4- 
teiramelhylbenzene-5- ,  m.p.  260 — 262°  (very  sol.),  1:2:3:  5 -tetra- 
methylbenzene-A- ,  m.p.  283 — 285°  (fairly  sol.),  and  1:2:4:  5 -tetra- 
methylbenzene-3-,  m.p.  340 — 341°  (decomp.)  (insol.  in  H20),  and 
pentamethylbenzene-,  m.p.  325 — 326°,  -sulphonate  are  described. 

R.  S.  C. 

Preparation  of  aromatic  sulphonyl  fluorides. — See  B.,  1943, 
II,  70. 

Phenylmethanesulphinic  acid.  B.  Holmberg  (Arkiv  Kemi,  Min., 
Geol.,  1940,  14,  A,  No.  8,  13  pp.). — ) S-Benzylsulphonyl-propionic ,  m.p. 
177 — 178°,  and  -succinic,  m.p.  193 — 194°,  acids,  and 
CH2Ph-S02-CHMe-CI  I2-C02H,  are  hydrolysed  (n-NaOH,  100°)  via 
the  HgCl  salt  to  Cl 1 2Ph#S02I 1  (I),  m.p.  61 — 63°,  and  the  appropriate 
unsaturated  acid,  the  reaction  being  reversed  in  acid  solution.  (I)’ 
is  stable  to  hot  N-NaOH  and  cold.  cone.  HC1,  and  contrary  state¬ 
ments  (A.,  1880,  811  ;  1906,  i,  819)  are  due  to  its  great  sensitivity 
to  atm.  02.  (I)  with  Br-AcOH  gives  benzylsulphonyl  bromide, 

m.p.  79 — 80°.  Chlorination  of  CH2Ph-CNS  in  H20  (cf.  A.,  1939, 
II.  498)  gives  solutions  containing  only  traces  of  (I). 

M.  H.  M.  A. 

Bromination  of  diphenylalkanes  and  preparation  of  stilbene  deriv¬ 
atives.  II.  )3y-Diphenyl-n-butane.  H.  J.  Barber,  R.  Slack,  and 
A.  M.  Woolman  ( J.C.S. ,  1943,  99—101;  cf.  A.,  1943,  II,  92). 
— CHPhMeCl  and  Mg-Et20  give  meso-  (I),  m.p.  124°,  and 
r-(CHPhMe),  (II),  b.p.  153 — 156°/14  mm.  (I)  and  Br  in 
95%  AcOH  afford  4:4 '  \  fiy-tetrabromo-  (III),  m.p.  178 — 185°  (de¬ 


comp.),  and  meso-4  :  A' -dibromo- fiy-dtphenyl-n -butane  (IV),  m.p. 
160 — 161°.  The  mother-liquors  from  (II)  and  Br-95%  AcOH, 
after  separation  of  (III),  are  diluted  with  H20.  treated  with  Zn 
dust,  and  the  product  is  hydrogenated  (Pt02;  50  lb.  per  sq.  in.)  to 
dl-4  :  i'-dibromo-f}y-diphenyl-n-butane  (V),  b.p.  166 — 171°/0-3  0-4 

mm.  A  low  yield  of  (IV)  is  obtained  from  />-C6H4Br"CHMeCl  and 
N'a  C  ,1 1  s  (no  reaction  with  Mg-Et20)'.  Unsuccessful  attempts  were 
made  to  dehydrogenate  the  4  :  4’-Br2-compound  with  Pd-C  at  300’ 
or  Cu  chromite  in  PhNOz,  or  to  reduce  (III)  with  CuCl  in  C3H6N  or 
CuCN  in  quinoline,  but  (III)  and  Zn-AcOH  (15  min.)  readily  yield 
cis-  (VI),  m.p.  90—92°,  and  trans-4  :  4’ -dibromo-afi-dimethylslilbene 
(VII).  m.p  125—128°,  both  of  which  are  oxidised  by  Cr03-AcOH 
to  p-CjHjBr-COjH.  'VI)  is  converted  into  (VII)  in  boiling  PhN02-I 
(trace) .  (VI)  and  HBr-CHCl3  at  0°  afford  4:4':  p-tribromo-Py-di- 
phenyl-n-butane,  m.p.  112 — 115°  (decomp.),  converted  at  150  200° 

(10  min.)  into  (VII).  Hydrogenation  (Pt;  COMe2)  of  (VI)  [(VII)  is 
not  similarly  reduced]  affords  (IV);  addition  of  2  Br  gives  (III) - 
(IV)  or  (V)  and  CuCN-CsH.N  at  190—205°  give  meso-,  m.p.  196— 
198°,  or  dl-4  :  4'-dicyano-j3y-diphenyl-n-butane,  b.p.  190 — 200°/l  mm., 
respectively.  (VII)  and  CuCN  in  quinoline  yield  4  :  i’-dicyano-afi- 
dimelhylstilbene ,  sublimes  at  240°/l  mm.,  m.p.  216°.  meso-  (dihydro¬ 
chloride,  +  HjO)  and  r-i  :  4'-diamidino -^y-diphenyl-n-butane  (di¬ 
hydrochloride),  and  trans-4  :  A'-diamidino-afi-dimethylstilbene  dihydro¬ 
chloride,  +  2H20,  are  obtained  in  the  usual  manner  through  the 
iminoether  hydrochloride.  A.  T.  P. 

The  ascorbic  acid  dehydroascorbic  acid  system  in  synthesis  and 
inactivation  of  sympathomimetic  amines.  K.  H.  Beyer  (] .  Pharm. 
Exp.  Ther.,  1942,  76,  149—155). — Various  amines  were  oxygenated 
at  pH  7  in  presence  of  ascorbic  acid  for  18 — 24  hr.  Solutions  were 
made  basic  and  NH3  was  determined.  Those  having  no  OH  group  in 
the  ring  and  NH2  in  the  side-chain  were  deaminated  with  recovery 
of  30 — 54%  of  theoretical  yield  of  NH,.  Side-chain  OH  /}  to  NH2 
decreased  deamination  to~10%.  NHMe  in  addition  to  side-chain 
OH  did  not  affect  deamination  as  compared  with  the  corresponding 
primary  amine ;  a  tert.  amine  did  not  undergo  deamination,  p- OH- 
amines  were  oxidised  to  the  3  :  4-(OH)2-compounds.  V.  J.  W. 

Properties  of  /.-liydroxylaminobenzenesulphonamide  and  a  related 
molecular  complex.  M.  G.  Sevag  (J.  Amer.  Chem.  Soc.,  1943,  65, 
110 — 113). — p-N02-C,H1"S02-NH2  and  Zn  dust  in  aq.  NH4C1  give 
^j-0H-NH-C,H1-S02,NH2  (I),  m.p.  141-5°  (cf.  Bratton  et  al,  A., 
1940,  III,  436),  and  a  substance,  m.p,  161-5°  (cf.  Burton,  A.,  1941, 
II,  220),  shown  to  be  a  2  :  1  complex  of  (I)  and  p-NH2-C8H4-S02‘NH2 
(II)  by  analysis,  solubility,  absorption  of  02,  colorimetric  deter¬ 
mination  of  (II),  and  isolation  of  (II)  as  sulphate  and  hydrochloride. 

R.  S.  C. 

p-Aminobenzenesulphonylcyanamide. — See  B.,  1943,  II,  145. 

Azo-compounds  and  their  intermediate  products.  XXIII.  o- 
(Benzeneazo)azobenzene.  P.  Ruggli  and  J.  Rohner  (Helv  Chim. 
Acta,  1942,  25,  1533—1542;  cf.  A.,  1938,  II,  318) .—Gradual 
addition  of  solid  PhNO  to  o-NH2-C6H,-N2Ph  (prep,  from  o- 
N02-C6H4-NH2  described)  in  cold  AcOH  gives  o-(benzeneazo)azo- 
benzene  (I),  m.p.  106 — 108°,  in  83%  yield;  it  is  converted  by 
reductive  fission  into  o-C8H4(NH2)2  and  NH2Ph.  (I)  and  CPh2ICO 
in  light  petroleum  or  preferably  in  CBH6  in  presence  or  absence  of 
light  afford  an  adduct,  C32H24ON4,  m.p.  162 — 163°.  (I)  is  reduced 

by  Zn  dust  and  NH3-EtOH  to  o-benzeneazohydrazobenzene  (II),  m.p. 
98-5 — 100°,  converted  by  H2-Pt02-Et0H  into  o-CaH4(NH2)2  and 
NH2Ph.  Cryst.  (II)  is  stable  in  air  but  in  C5H5N  is  slowly  de¬ 
hydrogenated  to  (I).  (II)  is  transformed  by  boiling  AcOH  under 
N2  into  (I)  and  2  phenylbenzotriazole  (III).  Addition  of  (III  to 
Ac20  in  Et20  gives  the  Ac  derivative,  o-PhN2-Cr,H4,NH-NPhAc. 
m.p.  102 — 103-5°,  which  passes  at  180 — 200°  into  (III)  and  NHPhAc. 
(I)  is  reduced  by  Zn  dust  in  C6HsN-conc.  aq.  NH3  to  o  (phenyl- 
hydrazino)hydrazobenzene,  m.p.  132°  (yellow-orange  at  122°  and 
softens  at  128°).  It  is  rapidly  dehydrogenated  to  (I)  by  air  in 
C6H5N,  disproportionated  in  C02  to  NH2Ph  and  o-NH2-C8H4-N2Ph, 
and  converted  by  Ac20  at  70°  into  o-NHAc-C6H4’N2Ph.  H.  W. 

Action  of  cuprous  oxide  on  diazotised  amines.  II.  Reactions  in 
solutions  of  various  alcohols  and  organic  solvents.  Preparation  of 
1  :  6-dinitronaphthalene.  H.  H.  Hodgson  and  H.  S.  Turner  ( J.C.S. , 
1943,  86—89;  cf.  A.,  1943,  II,  59).— 1  :  6  :  2-(NO2)2C10H5-N2HSO4 
[from  the  2-p-toluenesulphonamide  (improved  prep.)  and  cone.  H2S04 
at  30 — 40°,  followed  by  NO-S04H  and  then  AcOH  at  <20°]  with 
EtOH  yields  21,  with  Cu20  18,  but  with  Cu20  in  MeOH,  EtOH, 
Pr“OH,  PrflOH,  Bu“OH,  Bu^OH,  (CH2-OH)2,  Cl-[CH2]2-OH,  COMe2, 
and  EtOAc  yields  60-2,  57-6,  40-6,  59-7,  30,  51-2,  48-3,  69-5,  35-5, 
and  39-8%,  respectively,  of  1  :  6-C10H„(NO2)2  (I).  CH2Ph-OH, 
BuYOH,  and  cyclohexanone  give  no  isolable  product.  2:4:  1- 
(N02)2Clt,H5'N2HS04  with  CuzO  in  Cl-[CH2]2OH  gives  75%  of 
1  :  3-C10H,(NO2)2.  For  the  more  anionoid  alcohols  an  appreciable 
induction  period  occurs  before  a  rapid  decomp.,  suggesting  a  two- 
stage  reaction,  viz.,  complex  formation  between  ArN2X  and  org. 
solvent,  followed  by  decomp,  facilitated  by  Cu20.  Prep,  of  (I), 
m.p.  166-5°  (lit.  161°’,  166 — 167°),  is  improved.  A.  Li. 

Amino-aldehyde  linkings. — See  A.,  1943,  II,  154. 
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Tautomerism  o£  benzoquinone-p-nitrosophenol  systems.  II.  3- 
Fluoro-4-nitrosophenol.  H.  H.  Hodgson  (J.C.S.,  1943,  89 — 90;  cf. 
A.,  1937.  II,  251). — The  ultra-violet  absorption  spectrum  of  1  :  3  :  4- 
OH-C9H3F-NO  (I)  has  unique  features  in  comparison  with  those  of 
its  3-halogeno-analogues  (A).  There  is  only  one  band  (eliminated 
by  acid;  intensified  by  alkali),  with  peak  at  3700  A.  Compared 
with  (A)  there  is  a  large  displacement  of  the  band  towards  shorter 
AA;  this  supports  the  fact  that  (I),  unlike  (^4),  is  not  convertible 
into  a  quinonoid  isomeride.  A.  T.  P. 

Amine-formaldehyde  condensation  in  the  formation  of  aniline- 
formaldehyde  resins  and  of  aminoplastics.  I.  H.  von  Euler  and 
H.  Nystrdm  (Arkiv  Kemi,  Min.,  Geol.,  1941,  14,  B,  No.  26,  7  pp.). — 
Partly  an  account  of  work  previously  abstracted  (A.,  1942,  II,  309). 
2:3:5:  l-OH-C9H2Me2*CH2*OH  and  NH2Ph,HCl  in  boiling  aq.  HC1 
(pH  2)  give  4  :  h-dimethyl-2-anilinomethylphenol.  m.p.  85°  (N -NO- 
derivative,  m.p.  118-5°)  (2-p-io/uidiMo-analogue,  m.p.  99°),  also 
obtained  from  2:3:5:  l-OH-C9H2Me2-CH2Br  and  NH2Ph  in  PhMe. 
1  :  4  :  2  :  3  :  5  :  6-(OH)2C9(CH2-OH)4  (I)  and  boiling  aq.  NH2Ph,HCl, 
followed  by  boiling  4n-HC1,  give  an  amorphous  condensation  pro¬ 
duct  formed  from  2  mols.  of  NH2Ph  and  1  mol.  of  (I).  A.  T.  P. 

p-Toluidine  salts  of  monoaryl  sulphates.  A.  D.  Barton  and  L. 
Young  (/.  Amer.  Chem.  Soc.,  1943,  65,  294— 295).— KArSO,  and 
p-CjHjMe-NHj.HCl  in  H20  give  p -C^HiMe''NH  Ph,  m.p.  145 — 
146°,  o-,  m.p.  135-5 — 136-5°,  m-,  m.p.  133 — 134°,  and  p -tolyl,  m.p. 
162 — 163°,  p-bromophenyl,  m.p.  193 — 194°,  and  p -nitrophenyl  sul¬ 
phate,  m.p.  167 — 168°  (cf.  Burkhardt  et  al.,  A.,  1926,  511). 

R.  S.  C. 

Chlorination  of  ;;-diphenylyl  acetate  in  acetic  acid.  H.  R.  Schmidt, 
(Miss)  C.  M.  S.  Savoy,  and  J.  L.  Abernethy  (/.  Amer.  Chem.  Soc., 
1943,  65,  296 — 297). — ^-CaH4Ph*OAc  and  Cl2  in  AcOH  give  the 
4'-Cl-derivative  (cf.  A.,  1943,  II,  28).  R.  S.  C. 

Equilibrium  between  borate  ion,  pyrocatechol,  and  pyrocatechol 
borate  ion  in  aqueous  solution,  and  the  preparation  of  monopyro- 
catechol  borates. — See  A.,  1943,  I.  160. 

Synthesis  of  polyenes.  III.  Synthesis  of  diethylstilbcestrol.  M.  S. 

Kharasch  and  M  Kleiman  (/.  Amer.  Chem.  Soc.,  1943,  65,  11 — 15; 
cf.  A.,  1940,  II.  362).— Adding  NaNH2  to  CHPhMeCl  (prep,  from 
CHPhXH2  by  dry  HC1  at  -80°;  68%  yield),  b.p.  73°/ll  mm.,  in 
liquid  NH,  gives  CHPhMe-CPhMeCl,  b.p.  147 — 148°/11  mm.,  which 
when  repeatedly  distilled  in  vac.,  gives  HC1  and  fi-aMS-(CPhMe!)2 ; 
the  reverse  addition  gives  40%  of  «s-(CPhMe:)2  and  high-boiling 
oils.  Adding  CHPhEtCl  (0-1)  (prep,  from  CHPhEt-OH  by  dry  HC1 
at  0°;  55%  yield),  b.p.  85 — 87°/15  mm.,  in  PhMe  to  NaXH2  (0-3 
mol.)  in  liquid  NH,  gives  a  mixture,  b.p.  (mostly)  162 — 164°/12  mm., 
of  CHPhEt-CPhEtCl  +  (?)  (CPhEt!)2,  which  with  H2-Pt-black- 
EtOH  or  Na-NH2  gives  (CHPhEt)2,  m.p.  88-5 — 89°,  and  with  Br— 
CC14  gives  a  dibromide,  C18H20Br2  [?  (CPhEtBr)2],  m.p.  166-5°. 
Adding  p-OMe-C9H4-CHEtBr  (I)  [prep,  from  anethole  (II)-PhMe 
by  dry  HBr  at  —  80°]  in  PhMe  to  an  excess  of  NaNH2  in  NH, 
gives  a  substance  (yS  di-p-anisyl-Aa-«-hexene  or  1  :  2-di-/)-anisyl-3- 
methyl-l-ethylcyc/opropane)  (III)  (34 — 40%),  m.p.  120-5°,  and  high- 
boiling  products,  including  a  hexameride,  m.p.  209 — 210°,  of  (II). 
(Ill)  depresses  the  m.p.  of  /f-aKs-(£-OMe-C9H4-CEt:)2  (IV),  m.p. 
124°,  absorbs  1  H2  (Pt-black ;  MeOH)  to  give  (£-OMe-C6H4-CHEt)2 
(V),  m.p.  142°,  and  with  KOH  in  (CH2-OH)2  (vac.)  at  224°  gives 
(£-OH-C8H4-CEt!)2  (55-5%  if  the  residual  oil  is  re-treatcd),  m.p. 
165 — 166°,  identified  by  mixed  m.p.,  as  diacetate  and  dibenzoate, 
and  by  its  absorption  spectrum.  Non-identity  of  (III)  and  (IV) 
and  identity  of  (V)  with  an  authentic  specimen  are  confirmed  by 
crystallo-optical  data.  Adding  (I)  (2  mols.)  and  then  Na  (1  atom) 
to  NaNH2  (1  mol.)  in  NH,  gives  80%  of  ji-OMe-CaH4-CHEt-NH2 
[hydrochloride,  m.p.  215°  (decomp.);  Bz  derivative,  m.p.  120°]. 

R.  S.  C. 

Structures  of  4  :  4 '-dihydroxy-  [and  4  :  4'-dimethoxy-]a/S-diethyl- 
stilbene, — See  A.,  1943,  I,  118. 

Auroxanthin,  a  carotene  pigment  which  absorbs  light  of  short 
wave-length.  P.  Karrer  and  J.  Rutschmann  (Hell i.  Chim.  Acta, 
1942,  25,  1624 — 1627;  cf.  Kuhn  et  al.,  A.,  1931,  491). — In  addition 
to  violaxanthin  (I)  the  mixture  of  carotenoids  from  Viola  tricolor 
contains  flavoxanthin  and  auroxanthin,  C40H9(,(#2)Os,  m.p.  191 — 192° 
(vac  ).  The  absorption  spectrum  of  auroxanthin  lies  more  in  the 
region  of  short  A  than  does  that  of  any  other  carotenoid,  whence  it 
follows  that  it  has  only  8  conjugated  double  linkings.  Micro¬ 
hydrogenation  indicates  the  presence  of  8  or  9  double  linkings. 
The  colour  reactions  of  auroxanthin  and  violaxanthin  with  HC1  are 
very  closely  similar.  Of  the  5  O,  <4  and  probably  all  are  present 
as  OH  ;  CO!  is  absent.  H.  W. 

Attempted  asymmetric  syntheses  employing  choleic  acids,  C.  C. 

Reid  and  J.  M.  Sturtevant  (J.  Amer.  Chem.  Soc.,  1943,  65,  125). — 
Bromination  of  the  crotonic-choleic  acid  complex  and  prep,  of 
CHPhMe-OH  from  COPhMe  by  hydrogenation  in  aq.  Na  deoxy- 
cholate  give  inactive  products.  The  complex,  ICOPhMe  -)-  3de- 
oxycholic  acid  (I),  m.p.  167 — 168°  (corr.),  could  not  be  reduced 
[catalyst  or  Al(OPr3)3-C9H9] .  CHPhMe-OH  could  not  be  obtained 
from  the  complex ,  PhCHO  -j-  2(1),  m.p.  164 — 165°,  by  MgMeBr. 

R.  S.  C. 


Vinyl  alcohols.  IV.  Oxidative  cleavage.  R.  C.  Fuson,  D.  J. 
Byers,  A.  I.  Rachlin,  and  P.  L.  Southwick.  V.  Isomeric  bromo- 
a/3-dimesityl-A°-propen-a-ols.  R  C.  Fuson,  R  V.  Lindsey,  jun., 
and  P.  B  Welldon  (J.  Amer.  Chem.  Soc.,  1942,  64,  2886 — 2888, 
2888—2891;  cf.  A.,  1942,  II,  92).— IV.  Mes-CMeiCMes-OH  (Mes  = 
mesityl)  is  stable  in  absence  of  air  but  in  air  gives  MesCOMe,  MesOH, 
and  CO,  with  small  amounts  of  MesC02H  (I),  CH2!CMes-COMes, 
H2,  and  a  phenol,  CieH2202,  m.p.  169-5—171-5°  (diacetate,  m.p. 
148 — 149°).  2  :  1)  :  5  :  6  :  l-CsHMe4-C(OH)!CMeMes  with  02  in 

COMe2  gives  similarly  MesCOMe,  durenol,  and  CO  with  small 
amounts  of  2  :  3  :  5  :  6  :  l-C9HMe4-C02H,  2  :  3  :  5  :  6  :  1- 
CeHMe4CO-CMes:CH2,  and  H2. 

V.  (I)  and  Br  (no  Fe)  give  2  :  4  :  6  :  3  :  l-C9HMe3Br-C02H  (74%), 
m.p.  162 — 165°,  the  chloride  (prep,  by  SOCl2),  b.p.  175 — 178°/ 
28  mm.,  of  which  with  CH2Mes-MgCl  in  EtzO  at  0°  gives  3 '-bronw- 
deoxymesitoin  (II)  (45%),  m.p.  91 — 92°  [or  sometimes  mainly 
(CH2Mes)2].  CH2Mes-COCl,  1:3:5:  2-C9H2Me3Br  (III),  and  A1C13 
in  CS2  at  0 — 17°  give,  by  migration  of  Br,  3-bromodeoxymesitoin 
(IV)  (90%),  m.p.  98 — .99°.  Condensation  of  (II)  and  (IV)  with 
CH20  yields  3 -bromomesityl  a-mesitylvinyl  (V),  m.p.  150 — 151°,  and 
mesityl  a-3-bromomesitylvinyl  ketone  (VI),  m.p.  149 — 150°  [mixed 
with  (V),  131 — 134°],  respectively.  H2-Pt02  in  AcOH  reduces  (V) 
and  (VI)  to  unstable  solid  propenols ;  that  from  (V)  with  Na  followed 
by  Me2S04  in  hot  C9H6  gives  a-methoxy-a-3-bromomesityl-fi-mesityl- 
b.a-propene,  m.p.  117-5 — 119°,  and  with  02  in  COMe2  gives  MesCOMe 
and  2  :  4  :  6  :  3  :  1 -C9HMe3Br-OH ;  that  from  (VI)  with  02  gives 
2  :  4  :  6  :  3  :  l-C6HMe3Br-COMe  and  MesOH.  (II)  is  unchanged  by 
AlClj  in  CS2.  (CH20)j,  (III),  ZnCl2,  and  cone.  HC1  at  65 — 70°  give 
3-bromomesitylmethyl  chloride,  m.p.  44 — 45°,  b.p.  126 — 129°/2  mm., 
converted  by  NaCN  in  aq.  EtOH  at  55 — 60°  into  Z-bromomesityl- 
acetonitrile,  m.p.  113 — 114°;  hydrolysis  (boiling  55%  H2S04)  to  the 
acid,  m.p.  168-5 — 169-5°  (some  amide,  m.p.  231 — 232°,  also  ob¬ 
tained),  conversion  thereof  into  the  chloride,  b.p.  146 — 148°/4  mm., 
by  SOCl2,  and  Friedel-Crafts  reaction  with  s-CaH3Me3  gives  (IV)- 

R.  S.  C. 

5-Amino-2-methoxybenzyl  alcohol. — See  B.,  1943,  II,  145. 

Phenol-formaldehyde  resins.  III.  Condensation  with  dihydroxy- 
benzenes  and  dihydroxybenzene  alcohols  :  a  principle  of  Bakelite 
production  from  wood-tar  phenols.  H.  von  Euler,  E.  Adler,  S.  de 
Kispeczy,  and  A.  M.  Fagerlund  (Arkiv  Kemi,  Min.,  Geol.,  1941, 
14,  A,  No.  10,  20  pp  ). — o-C9H4(OH)2  and  40%  CH20  in  10%  aq. 
NaOH  and  N2  at  room  temp,  for  2  days,  followed  by  Me2S04-aq. 
NaOH,  afford  1:2:3:  6-(OMe)2C9H2(CH2-OH)2,  m.p.  92°,  oxidised 
by  KMn04-aq.  NaOH,  to  2  :  3 -dimethoxyterephthalic  acid,  m.p. 
206-  208°  (sinters  at  195°)  [48%  HBr  then  gives  the  2:3- 
(OH)2-acid,  new  m.p.  293 — 293-5°  (decomp.)].  1  :  4  :  2  :  3  :  5  :  6- 
(OH)2C6(CH2-OH)4  and  m-4-.xylenol  (I)  or  h-cresol  in  boiling  EtOH- 
conc.  HC1  give  2  :  3  :  5  :.6-tetra-(2'-hydroxy-¥ :  5’-dimethylbenzyl)~ 
quinol,  m.p.  271 — 272°  (C5H6N  compound,  m.p.  89°;  hexa-acetate , 
m.p.  275-5 — 276-5°),  or  2  :  3  :  5  :  6-tetra-(2'-hydroxy-5'-methylbenzyl)- 
quinol,  m.p.  265 — 267°  (hexa-acetate,  m.p.  222 — 222-5°),  respectively. 

(I)  and  CH20-aq.  NaOH  give  4:1:3:  5-OH-C8H2Me2-CH2-OH  (II), 
m.p.  56 — 57°,  which  with  quinol-EtOH-HCl  yields  CH2(C9H2Me2-OH- 
1:3:5:  2)2  and  2  :  5-di-(2' -hydroxy- 3' :  5' -dimethylbenzyl)quinol ,  m.p. 
293 — 296°  (tetra-acetate,  m.p.  212-5 — 213°);  the  latter  is  also  ob¬ 
tained  from  1:4:2:  5-(OH)2C9H2(CH2-OH)2  and  (I)  in  EtOH-HCl. 

(II)  and  o-C8H4(OH)2-HCl-EtOH  give  a  di-(2' -hydroxy -3'  :  5 '-di- 

methylbenzyl)pyrocatechol,  m.p.  190-5°  (tetra-acetate ,  m.p.  147°),  differ¬ 
ent  from  the  3  :  6-disubstituted  isomeride,  m.p.  227°,  obtained  from 
1  :  2  :  3  :  6-(OH)2C9H2(CH2-OH)2  and  (I).  (II)  and  m-C,H4(OH)2 
yield  2  (or  6)-2'-hydroxy-3'  :  5' -dimethylbenzylresorcinol ,  m.p.  226— 
227°.  Resols  are  formed  during  condensation  (alkali)  of  a  mixture 
of  a  bifunctional  phenol  and  o-  or  £-CaH4(OH)2  with  CH20;  these 
can  be  hardened  by  heat.  Such  a  condensation  can  be  applied 
to  the  mixed  phenols  from  wood  tar.  A.  T.  P. 

Phenol-formaldehyde  resins.  IV.  Mechanism  of  hardening  of 
resols.  Hardening  of  di-p-tolylmethane  monoalcohol.  E.  Adler. 
V.  Constitution  of  hardening  product  of  di-p-tolylmethane  mono¬ 
alcohol.  E.  Adler,  H,  von  Euler,  and  H.  G.  Hasselquist.  VI. 

Hardening  of  di-p-tolylmethane  dialcohol.  VII.  Cyclic  ether  from 
di-p-tolylmethane  dialcohol.  H.  von  Euler,  E.  Adler,  and  B. 
Bergstrom  (Arkiv  Kemi,  Min.,  Geol.,  1941,  14,  A,  No.  23,  7  pp.  ; 
No.  24,  8  pp;  No.  25,  6  pp. ;  No.  30,  6  pp).— IV.  (2:5:1- 
OH-CjHjMeJjCHj  and  CHzO-aq.  NaOH  give  2-hydroxy-3-(2'-hydr- 
oxy-o'-methylbenzyl)-5-methylbenzyl  alcohol  (I),  m.p.  136 — 136-5°,  and 
some  2  :  2'-dihydroxy-5  :  5-dimethyl-3  :  3'-di  (hydroxymethyl)  di- 
phenylmethane  (II),  m.p.  151 — 151-5°,  also  obtained  from  (I)  and 
CH20-aq.  NaOH.  Elimination  of  1  mol.  of  HzO  from  2  mols.  of 
(I)  during  hardening  at  125 — 127°  affords  di-[2-hydroxy-3-(2'- 
hydroxy-b'-methylbenzyl)-5-methylbenzyl ]  ether  (III),  m.p.  179 — 179-5°. 

V.  The  constitution  of  (III)  is  discussed  and  confirmed.  (Ill) 
affords  a  tetrabenzoate ,  m.p.  173 — 175  ,  and  a  tetra-p-nitrobenzoate, 
m.p.  255°.  (I)  and  HBr-C9H14  give  2-hydroxy-3-(2' -hydroxy-W  - 

methylbenzyl)-5-methylbenzyl  bromide  (IV),  dimorphic,  m.p.  139-5 — 
140°,  also  obtained  similarly  from  (III).  (IV)  is  converted  by 
AcOH-NaOAc  into  the  -benzyl  acetate,  m.p.  109-5 — 110°.  Di-( 3- 
bromo-i-methoxy-2  :  5-dimethylbenzyl)  ether,  m.p.  71 — 72°,  is  prepared 
from  the  4  :  4'-(OH)2-compound  and  Me2S04-aq.  NaOH. 
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VI.  (ID  at  150°  (30  min.)  loses  0-9 — 1  mol.  of  H,0  and  — 0-2  mol. 
of  CH,0,  giving  a  cryst.  compound  (V)  and  resin  (A).  (.4)  or  (V) 

with  HBr-CHCl,  at  —20°  affords  2  :  2'-dikydroxy-S  :  o'-dimethyl- 
3  :  3'-di(bromomethyl)diphenylmethane  (Vli.  m.p.  151°  (decomp. ).  also 
obtained  from  (ID  and  HBr  EtOH  at  —20°. 

VII  (V)  gives  (CHjN'j)  a  Met  ether,  m.p.  260 — 262°  (immersed 
at  250°),  a  tetra-acetate,  m.p.  306°  (decomp.),  and  when  heated 
affords  an  amorphous  product,  m.p.  >360°.  At  250°,  (V)  eliminates 
0-26  mol.  of  CHjO  and  — 3  mols.  of  H.O  and  yields  a  product, 
m.p.  123 — 125°  (not  sharp).  (V )  is  probably 


23:5:1- 


°<£ £!£h::r£h1>°  (R  =  OH<P>Me). 

OH-CjHjilej-CHjOH  at  140’  probably  gives  4  :  6-dimethyl-2- 
hvdroxymethylphenvl  2-hydroxv-3  :  5-dimethylbenzvl  ether. 

‘  A.  T.  P. 

Phenol-formaldehyde  resins.  XI.  Mechanism  of  the  harden¬ 
ing  of  resols.  Formation  of  dihydroxydibenzyl  ethers.  H.  von 
Euler,  E  Adler.  G.  Eklund,  and  O.  TSrngren  ! Arkiv  Kemi,  Min., 
Geol.,  1942,  15.  B.  No  9,  8  pp .). — Very  gradual  addition  of  40°o 
CH,0  to  an  aq.  solution  of  p-cresol  and  NaOH  gives  2:5:  1- 
OH-C,H2Me-CH2-OH,  m.p.  106 — 107°,  converted  at  150°  for  30 
min,  in  a  sealed  tube  into  di-2-hydroxy-o-methylbenzyl  ether  (D.  m.p. 
101 — 102°,  in  10%  yield;  it  gives  an  unstable,  pale  violet  colour 
with  FeCl,-EtOH.’  (D  is  transformed  by  HBr  in  CHC1,  at  0°  into 
the  very  unstable  bromide,  which  can  be  converted  by  immediate 
treatment  with  aq.  XaHCO,  into  the  (?trimeric)  quinonemethide. 
m.p.  150 — 151°,  which  is  insol.  in  allrali  and  does  not  give  a  colour 
with  FeCl,.  2:3:5:  l-OH-C,H.Me,-CHJ-OH  (ID  is  transformed 
by  NaOH  and  p-C4H4Me-SO.Cl  into  2  :  4-dimethyl-6-hydroxymethyl- 
phenyl  p-toluenesulphonate .  m.p.  59 — 60’.  which  requires  a  temp,  of 
2 1 1 0  for  conversion  into  the  corresponding  ether  di-p-toluenesulphon- 
ate,  m.p.  105 — 106°,  hydrolysed  to  (2:3:5:  1  -OH-CjHjMe-C.H,),©, 
m.p.  99 — 100°.  (II;  and  p-NO,-C4H4-COCl  (Schotten-Baumann) 
afford  2  ;  4-dimethyl-6-hydroxymethylphenyl  p-nitrobenzoate,  m.p. 
122’,  but  mainly  the  di-p-nitrobenzoate ,  m.p.  166 — 167°. 

H.  W. 


Phenol-formaldehyde  resins.  XU.  Mechanism  of  the  harden¬ 
ing  of  resols.  Hardening  of  3-bromo-2-hydroxy-5-methylbenzyl 
alcohol.  E.  Adler,  S.  Tingstam,  and  O.  Caspersson  (Arkiv  Kemi, 
Mm.,  Geol. ,  1042,  15,  B,  No.  10.  8  pp.). — 4  :  2  :  l-C.H.MeBr-OH  is 
slowly  converted  by  NaOH  and  CH20  at  room  temp,  into  3 -bromo- 
2-hydroxy-o-methylbenzyl  alcohol  (D.  m.p.  35 — 36’,  which  gives  a 
pure  blue  colour  with  FeCl,  in  EtOH.  (I)  at  150°  (sealed  tube)  for* 
2  hr.  gives  a  little  CH,0,  (mainly)  di-3-bromo-2-hydroxy-5-methyl- 
benzyl  ether,  m.p.  75-5 — 76-5’  (Me,  ether,  m.p.  86 — 87°),  which  gives 
a  violet  colour  with  FeCl,,  and  a  small  proportion  of  the  (probably 
trimeric)  quinonemethide  (ID,  (C,H,OBr)3l  m.p.  259°.  (I)  differs 

from  2:3:5:  l-OH-C4H2Me,-CH2-OH  (III)  in  that  it  does  not 
yield  a  diphenylmethane  derivative  under  these  conditions.  At 
180’  (III)  gives  mainly  the  corresponding  trimeric  quinonemethide 
as  main  component  of  the  crystallisable  material  whereas  (I)  gives 
little  HI)  and  mainly  a£-di-3-bromo-2-hydroxy-5-methylphenylethane, 
m.p.  148 — 149°.  (D  and  HBr  in  well-cooled  CHC1,  afford  3 -bromo- 
2-hydroxy-b-methylbenzyl  bromide,  m.p.  51 — 51-5°,  which  gives  (ID. 
m.p.  262 — 262-5°,  when  dissolved  in  Et.O  and  shaken  with  2n- 
NajCOj.  "  H.  W. 


Arylacetonitrile  derivatives. — See  B.,  1943,  II,  145. 


Derivatives  of  aminobenzamides. — See  A.,  1943,  II,  175. 


EtOH.  The  following  ester  hydrochlorides  are  prepared  from  the 
alcohol  and  acid  chloride  or  dialkylami noalkyl  chloride  and  acid  in, 
e.g.,  Pr°OH  :  NEt1-[CH!]j,  tropine  (sulphate),  and  NEt2-CMe2-[CHj]2 
tropate  (phosphate);  NEtffCH^^  m.p.  98—99°,  and  4-hydroxy-l- 
methylpiperidine  atropate ;  S I\t,\C H ,  1  a  phenyltropate,  m.p  143 — 
144°,  diphenylacetate,  m.p.  112°,  benzilate,  m.p.  177 — 178",  fl-hydroxy- 
fl-phenylpropionate,  m.p.  141 — 142°,  anisilate,  m.p.  172°,  a-chloro- 
diphenylacetate ,  m.p.  149 — 151°,  flfl-diphenylacrylate,  m.p.  159 — 160°, 
yy-diphenylcrotonate,  hygroscopic,  m.p.  114 — 118°,  fluorene-9-carb- 
oxylate  (II),  m.p.  143 — 144°,  9-hydroxyfluorene-9-carboxylate,  m.p. 
204°,  9; fiuorenylacetate ,  m.p.  130 — 132°,  y-2  :  2  diphenylenecrotonate, 
m.p.  205°,  di-a-,  m.p.  211°,  and  -fl-naphthylacetate,  m.p  151°,  1-, 
m.p.  143— 144°,  *  and  2-naphthilate,  m.p.  195°,  a-phenyl-fi-2-furyl- 
acrylate,  m.p.  157°,  anthracene-9-carboxylate,  m.p.  162°,  and  hydr- 
indene-2-carboxylate,  m.p.  132 — 133°;  {K  F.t.'CH ,  (,\\- camphor  ale, 
hygroscopic;  NMet\CHf\t,  m.p.  164°,  4-hydroxy-l-methyl-.  hygro¬ 
scopic,  -1-n -butyl-,  m.p.  162°,  -l-fl-phenylethyl-.  m.p.  218 — 219°, 
and  -1  :  2  :6  trimethyl-piperidine  diphenylacetate,  hygroscopic; 
KEt,-[CH^3,  m.p.  220°,  NEt,-CHMe-CHt,  m.p.  177°,  NBuat-[CH^t. 
m.p ’165°,  NHBuP-[CHt]t.  m.p.  160°,  4-hydroxy-l-methyt  .  m.p.  218°, 

- 1  -fl-phenvlethyl ,  m.p.  157 — 158°,  and  -1:2:  6-trimethyl-pipendine 
fluorene-9-carboxylate,  m.p.  217 — 218°  Diphenylacet-,  m.p  145°,  and 
fluorene-9-carboxyl-,  a  syrup,  -0-diethylaminoethylamide  hydro¬ 
chloride  are  also  prepared.  Of  these  esters  and  amides,  (ID  has  the 
most  favourable  therapeutic  index  as  an  antispasmodic.  R.  S.  C. 

Optically  active  nitro-  and  amino-mandelic  acids.  I.  A.  Fredga 
and  E.  Andersson  ( Arkiv  Kemi,  Min,,  Geol.,  1941,  14,  B,  No.  18, 
7  pp.). — r-m-Nitromandelic  acid  (D  is  resolved  into  ( — )-,  m.p. 
133 — 134°,  [a(jf  —122-4°  in  H.O  (brucine  salt,  -fO-SHjO,  decomp. 
148 — 150°),  and  (-f)-m-nitromandelic  acid,  m.p.  133 — 134°,  [a]f? 

—  122-6°  in  H.O  (cinchonine  salt,  +0-5H.O  or  anhyd.).  Reduction 
by  aq.  FeSO.-Ba(OH),  affords  (-)-  (+H,0)  (II),  m.p.  128—128-5° 
(decomp.  >129°),  [ a —98-1°  in  H,0  (also  by  H2-Pd-C-H20),  and 
(A-)-m-aminomandelic  acid,  m.p.  128- — 128-5°  (decomp.  >129°), 
jVff  +98-2°  in  H,0,  respectively.  (I)  is  reduced  H2-Pd-H20)  to 
r-m-aminomandelic  acid,  m.p.  130°,  converted  by  the  diazo-reaction 
(aq  NaHjP0,-HsS04-CuS04)  into  r-mandelic  acid,  m.p.  117 — 118° ; 
(II  similarly  gives  (—  )-mandelic  acid,  m.p.  131-5 — 132-5°,  [a]ff 

-  152°  in  HjO.  A-  T.  P. 

Optical  activity  of  nitro-  and  amino-mandelic  acids.  E.  Grimsell 
(Andersson)  (Arkiv  Kemi,  Min.,  Geol.,  1942,  15,  B,  No.  17,  11  pp.).— 
Conductivity  data  are  given  for  o-,  m-,  and  p  nitromandelic  acid 
and  their  K  salts  (cf.  McKenzie  et  al..  A.,  1935,  356),  and  optical 
data  for  l(  +)-mandelic  acid,  its  o-,  m  ,  and  p-XOj-  and  -NH,- 
derivatives  in  various  solvents.  r-o-Xitromandelic  acid  is  reduced 
(Na  salt-H20-Hj-Pd-C)  to  r-o-aminomandelic  acid,  m.p.  144°, 
deaminated  to  mandelic  acid.  ( — )-o-Aminomandelic  acid  similarly 
gives  (— )-mandelic  acid.  A.  T.  P. 

Synthesis  of  cinnamic  acids  from  methyl  acrylate  or  acrylonitrile 
and  diazonium  salts,  c.  F.  Koelsch  (J .  Amer.  Chem.  Soc.,  1943,  65, 
57 — 58). — Adding  aq.  ArX2Cl  to  CH:!CH-CN  XaOAc  CuCl2  COMe, 
(pH  -~6)  gives  34 — 48%  of  a-chloro-fl-phenyl-,  m.p.  18 — 21°,  b.p. 
137 — 140°/15  mm.,  a-chloro-fi- m- (impure),  m.p.  83 — 84°,  b.p.  215 — 
225°,- 43  mm.,  and  -p -nitrophenyl-,  m.p.  Ill — 112°,  and  a -chloro- 
jS-p -tolyl-,  b.p.  140 — 145°/11  mm.,  -propionitrile,  converted  in  boil¬ 
ing  XPhEtj  into  CHAriCH-CN.  CH2lCH-C02Me  reacts  similarly 
but  gives  rather  poorer  yields.  p-Nitrocinnamonitrile,  m.p.  200 — 
201°,  and  impure  Me  a-chloro -f}-p-tolylpropionate,  b.p.  135 — 145°/ 
11  mm.,  are  described.  R.  S.  C. 


Antispasmodics.  I.  Basic  esters  of  arylacetic  acids.  R.  R. 
Burtner  and  J.  W.  Cusic  (/.  Amer.  Chem.  Soc.,  1943,  65,  262 — 
267). — Fluorene  with  LiBua  (prep,  described)  in  boiling  Et,0  or 
NaPh  (prep,  described)  in  CIH,-N1  (later  adding  Et,0)  and  pouring 
on  to  solid  CO,  gives  fluorene-9-carboxylic  acid.  Diphenylacethydr- 
azide  hydrochloride,  m.p.  298°,  with  NaNOj-HjO  PhMe  at  5°  and 
then  NEt.*[CH,',OH  (II  at  100°  gives  /i-diethylaminoethyl  di- 
phenylmethylcarbamate  [hydrochloride,  m.p.  184 — 185°  (lit.  179°)]. 
a-  or  /1-Xaphthil  with  KOEt-EtOH-Et,0  at  room  temp,  gives  1-, 
m.p.  133 — 134°  (decomp.)  (lit.  137°),  or  2  naphthilic  acid,  m.p.  175° 
(decomp.)  (scarlet  colour  in  cone.  H,S04),  respectively,  reduced  by 
Hl-aq.  AcOH  to  di-a-,  m.p.  224°  (lit.  223°),  or  di  -fl-naphthylacetic 
acid,  m.p.  190°,  respectively.  CX-CPhj-COjMe  with  Hj-Raney  Xi 
in  EtOH  at  room  temp. -45  lb.  gives  Me  Q  ammo-aa-d iphenylprop- 
wnate  hydrochloride,  m.p.  202°  (decomp.)  (derived  acid,  m.p.  360°), 
converted  by  XaX02-HCl-H20  at  0°  into  Ale  [l-hydroxy-aa-di- 
phenylpropionate ,  m.p.  103°  (derived  acid,  m.p.  167 — 168°).  2-Xitro- 
fluorene-9-carboxylic  acid  with,  successively,  PC15  at  100°,  (D-C,H, 
at  room  temp.,  and  Raney  Ni-H2-EtOH-C4H,  gives  fi-diethyl- 
aminoethyl  2  am  mo  ft  uorene-9-carboxyla  te  hydrochloride,  m.p.  92 — 94° 
(decomp.).  Anthracene -9-carboxylic  acid  is  best  obtained  from 
the  aldehyde  by  Ag20-Na0H-H20-Et0H.  9-Formylffuorene, 
CHjtCOjHjj,  and  piperidine  at  85°  give  y-2  :  2-diphenylenecrotonic 
acid.  m.p.  202 — 203°.  (CHPh-OH)2  (prep,  from  benzoin  by  Raney 
Ni-H,  in  dioxan ;  not  SnCL,-EtOH)  and  H2C204  give  CHPh,-CHO, 
which  with  CHj(C02H)2  and  piperidine  at  85°  gives  yy-diphenyl- 
crotonic  acid  (73%),  m.p.  115  — 116“  Et  tropate  and  thence  the 
acid  are  best  prepared  from  CHO-CHPh-CO,Et  by  Raney  Xi-H2- 


Condensation  of  malonanilic  acid  with  aldehydes.  V.  With  o- 
and  p-chlorobenzaldehydes  and  m-bromobenzaldehyde  ;  influence  of 
the  halogens.  K.  C.  Pandya  and  (Miss)  R.  B.  Pandya  ( Proc .  Indian 
Acad.  Sci.,  1943,  17,  A.  1— 6).— NHPh-C0-CH2-C02H  with  RCHO 
gives  CHR:C(CO£H)-CO-NHPh  with  a  little  CHRXH-CO-NHPh  (I). 
In  presence  of  CjHjN,  (I)  is  predominant.  The  following  were 
prepared  :  p  chloro-,  m.p.  190°,  o  chloro  ,  m.p.  225°,  and  m-bromo- 
benzylidenemalonanilic  acid,  m.p.  186 — 188°;  p-chloro-,  m.p.  180°, 
o-chloro-,  forms,  m.p.  176 — 177°  and  153 — 154°,  and  m -bromo-cinnam- 
anilide,  forms,  m.p.  128 — 129°  and  (probably)  162°.  F.  R.  G. 

Fatty  derivatives  of  salicylic  acid  and  a-naphthol.  D.  Price  and 
(Miss)  E.  L.  May  (J.  Amer.  Chem.  Soc.,  1943,  65,  297). — o- 
0H-C,H4-C02Me  and  n-C,Hlt-COCl  at  220 — 225°  give  Me  o-decoyl- 
oxybenzoate,  b.p.  217 — 219°/12  mm.,  converted  (Fries;  light  petro¬ 
leum)  into  Me  4(?  5) -decoy tsalicy late,  m.p.  66-5 — 67-5°,  b.p.  180 — 
190°/l-5  mm,  (derived  acid,  m.p.  120-5 — 121-5°).  a-Cl0H1  a-octoate, 
b.p.  156 — 157°/1  mm.,  and  2-octoyl-l-naphthol,  m.p.  68 — 68-5°,  are 
also  prepared.  R.  S.  C. 

Sulphonyl  derivatives  of  amidines  and  imino-ethers.  H  J.  Barber 
(J.C.S.,  1943,  101 — 104). — p-N02-C6H4-S02Cl  (D  (prep,  described), 
b.p.  143 — 144 °/l-5  mm.,  with  NHICPh-OEt  (2  mols.)  (II)  in  COMe, 
at  30 — 35°  affords  p-nitrobenzenesulphonylbenzimino  Et  ether  (III i . 
m.p.  129—130°,  or  with  NHICPh-NHj.HCl  in  aq.  NaOH-COMe, 
gives  N-p -nitrobenzenesulphonylbenzamidine  (IV),  m.p.  179°  (de- 
comp).  (Ill  and  XHj-EtOH  give  an  isomeride,  m.p.  159 — 165° 
(previous  softening)  (decomp.  ~195 — 200°),  of  (IV),  converted  by 
prolonged  boiling  in  EtOH  into  (IV'1 .  (IV)  loses  S02  at  200°  to 
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give  p-nitrophenylbenzamidine,  m.p.  167 — 168°.  (II)  (as  hydro¬ 
chloride)  and  £-NHAc-C5H4-S02Cl  f V)  C5H5N  at  70°  yield  p  acet- 
amidobenzenesulphonylbenzimino  Et  ether,  m.p.  100 — 102°,  converted 
at  110—120°  into  a  form,  m.p.  136—137°.  Either  form  with  NHa- 
EtOH  yields  p-acetamidobenzenesulpkonylbenzamidine,  a-,  m.p.  185 — 
187°  (pre-heated),  or  )9-form,  m.p.  208 — 210°  [formed  by  more  pro¬ 
longed  action  of  EtOH— NH3 ;  also  obtained  from  (V)  and 
N-HXPh-NHj].  Hydrogenation  (Pt02,  2  atm.)  of  (III)  in  COMe2 
at  room  temp,  gives  p-aminobenzenesulphonylbenzimino  Et  ether, 
m.p.  98°,  converted  by  NH3-EtOH  into  the  corresponding  benz- 
arnidine,  a-,  m.p.  155—160°,  or  fi-form,  m.p.  205 — 207°.  NHICMe-OEt 
and  (I)  in  Et20  at  —25°  give  p-nitrobenzenesulphonylacetimino  Et 
ether,  m.p.  87—88°  ;  in  1  case  (in  boiling  Et20)  £-N02-C„H4-S02-NHAc 
was  the  main  product.  p-N02-C6H4-S03Na  and  NPhICPhCl  heated 
gradually  to  180°  yield  BzCl  and  SSN'-diphenylbenzamidine  p-nitro- 
benzenesulphonate.  m.p.  240 — 241°,  converted  by  cold  aq.  NaOH 
into  NPhlCPh-NHPh.  N -p-N itrobenzenesulphonylbenzimino  Ph  ether, 
m.p.  173 — 174°  (decomp.  280 — 285°,  with  some  evolution  of  S02), 
is  obtained  from  p-N02-C4H4-S02-N:CPhCl,  new  m.p.  164 — 165°, 
and  PhOH-NaOH  (10  :  1)  at  40°,  then  at  100°.  (I)  and  p- 

NOj-CuHj'SOj-NNaPh  at  150—200°  give  di-p-nitrobenzenesulpk- 
anilide,  m.p.  264°.  A.  T.  P. 

/J-Cyano-/3-phenylpropionic  acid.  S.  Wideqvist  ( Arkiv  Kemi, 
Min.,  Geol.,  1941,  14,  B,  No.  19,  6  pp.).— CHPh:C(C02Et)2  and 
KCN-aq.  EtOH  give  CN-CHPh-CH2-C02H.  m.p.  75°  (lit.  150°), 
converted  by  cone.  HC1  at  115°  into  C02H-CHPh-CH2-C02H,  or  by 
cone.  H2S04  at  room  temp.  (12  hr.)  or  HaO  at  25°  (10  days)  into 
C02H-CH2-CHPh-C0-NH2.  A.  X.  P. 

Urethanes.  VII.  Reactions  of  acyl  diurethanes  with  ammonia 
and  primary  amines.  Stabilising  effect  of  the  phenyl  radical  in 
phenylmalonyl-  and  phenylsuccinyl-diurethane.  S.  Basterfield  and 
A.  J.  Dyck  ( Canad .  J.  Res.,  1942,  20,  B,  240 — 245). — Introduction 
of  Ph  increases  the  stability  of  the  mol.  CHPh(C0-NH-C02Et)2  (I) 
and  25%  aq.  NH,  at  room  temp,  slowly  give  CHPh(CO-NH2)2, 
m.p.  232°,  NH2-C02Et  (II),  and  some  ( ?)  NH,  phenylbarbiturate. 
Under  similar  conditions  (I)  and  25%  NH2Et  afford  phenylmalon- 
ethylamide,  m.p.  154°,  (II),  and,  probably,  NH,Et  phenylbarbiturate. 
With  NH2Ph  and  (I)  at  150°  the  products  are  phenylmalonanilide 
(HI),  m.p.  204 — 205°,  phenylmalonyldiphenylcarbamide ,  m.p.  234 — 
235°  [converted  by  NH2Ph  at  150—160°  into  (III)  and  CO(NHPh)2], 
and  phenylcarbamidophenylmalonylurethane,  m.p.  151°;  at  180 — 190° 
(III)  and  CO(NHPh)2  are  produced.  C02H-CH2-CHPh-C02H,  (II), 
and  POCl3  at  room  temp.,  then  at  40°,  and  finally  at  50°  afford 
phenylsuccinyldiurethane  (IV),  m.p.  162°,  slowly  transformed  by 
25%  NHS  at  room  temp,  into  NH2-CO-CHPh-CH2-CO-NH2  and 
(II).  Similarly  NH2Et  gives  phenylsuccinethylamide,  m.p.  179 — 
180°,. and  (II) .  With  NH2Ph  at  180°  the  main  product  is  ( ?)  phenyl- 
succmyldiphenylcarbamide  (V),  m.p.  235°,  with  CO(NHPh)2  and  a 
gum,  whereas  at  180 — 200°  (V),  (?)  pkenylcarbamidophenylsucctn- 
anilide,  m.p.  234°,  and  CO(NHPh)2  result.  Malonyldiurethane  and 
cve/ohexylamine  rapidly  give  maloncyclohexylamide,  m.p.  174°,  and 
(II).  H.  W. 

/3-Arylglutaconic  acids.  VII.  Constitution  of  the  so-called  hydr¬ 
oxy-anhydrides.  G.  R.  Gogte  (Proa.  Indian  Acad.  Sci.,  1942,  16,  A, 
240 — 243) . — Earlier  work  on  a-acyl-  and  ay-diacy] -)?-arylglu taconic 
anhydrides  (cf.  A.,  1938,  II,  284;  1939,  II,  133;  1941,  II,  103)  is 
reviewed.  Contrary  to  Limaye  et  al.  (A.,  1940,  II,  130),  no  a-Me 
derivative  is  obtained  from  £-0Me-C8H4-C(:CH-C02Et)-CH2-C02Et 
by  NaOEt-Mel.  Reduction  or  attempted  esterification  of  p- 
0Me-C8H4-C(;CH-C02H) -CHAc-C02Et  gives  only  the  lactone, 

QH _ ."'(A 

CAr<^C|C03Et):CMe/  >0.  Decomp,  occurs  before 
C02Et-CH2-fc0-CHMe-C02Et  can  be  condensed  with  ArOAlk  by 
h2so4.  R.  S.  C. 

Preparation  of  aldehydes  from  carboxylic  acids  with  titanium 
dioxide  as  catalyst. — See  A,,  1943,  II,  152. 

Condensation  of  chlorodinitrotoluenes  with  p-nitrosodimethylaniline. 

D.  S.  Mittal  (/.  Indian  Chem.  Soc.,  1942,  19,  408). — The  requisite 
CsH2MeCl(N02)2  with  £NO-C8H4-NMe2  in  presence  of  EtOH  and 
Na2C03  and  hydrolysis  of  the  resulting  products  with  2n-HN03  leads 
to  5-chloro-2  :  4-dinitro-,  m.p.  150 — 152°  (phenylhydrazone,  m.p. 
217°;  oxime,  m.p.  >280°),  4-chloro-3  :  5-dinitro-,  m.p.  79 — 80° 
(phenylhydrazone,  m.p.  109°;  anil,  m.p.  108°;  oxime,  m.p,  >290°); 
and  2-chloro-3  :  5-dinitro-benzaldehyde,  m.p.  78°  (oxime,  m.p. 
>290°;  anil,  m.p.  138°).  The  corresponding  benzoic  and  cinnamic 
acids  have  been  prepared  from  these  aldehydes.  H.  W. 

Gallaldehyde  tribenzyl  ether.  R.  O.  Clinton  and  T.  A.  Geissman 
(J.  Atner.  Chem.  Soc.,  1943,  65,  85 — 87). — Benzylation  is  more 
effectively  carried  out  in  COPhMe.  3:4:5:  l-(0H)3CsH2-C02Me, 
CHjPhCl,  and  K2C03  in  COPhMe  at  140 — 150°  give  Me  gallate 
(CHtPh)3  ether  (81%),  m.p.  89-5 — 90°.  The  acid  gives  similarly 
CH^Ph  gallate  (CH2Ph)3  ether  (47%),  m.p.  90 — 90-5°.  Either  ester 
with  NaOH-EtOH  -H20  gives  3:4:5:  l-(CH2Ph-0)3C6H2-C02H, 
m.p.  196 — 196-5°  (lit.  187°)  (resists  decarboxylation),  the  hydrazide, 
m.p.  137-137-5°,  of  which  -with  PhS02Cl  in  C5H5N  at  20—25° 
gives  a-benzenesulphon-fl-gallhydrazide  { CHlPh)3  ether  (88%),  m.p. 


165—165-5°.  With  Na2C03  in  (CH2-OH)2  at  160°,  this  gives  gall- 
aldehyde  ( CH2Ph )3  ether  (94%),  m.p.  104—104-5°  [oxime,  m.p.  140- - 
140-5°;  2  :  i-dinitrophenylhydrazone,  m.p.  214 — 214-5°),  which  with 
2  :  4  :  l-(OH)2C6H3-COMe  and  50%  aq.  KOH  in  boiling  EtOH 
gives  2  :  i-dihydroxyphenyl  3:4:  5 -tribenzyloxystyryl  ketone  (28%), 
m.p.  160—161°.  R-  S.  C. 

Formylation  of  methyl  y-resorcylate  by  Gattermann’s  reaction  ; 
synthesis  of  methyl  2  :  6-dihydroxy-3-formylbenzoate.  (Miss)  K.  S. 
Radha  and  R.  C.  Shah  (J.  Indian  Chem.  Soc.,  1942,  19,  393 — 
395).— 2  :  6  :  l-(0H)2C6H3-C02Me  is  converted  by  Zn(CN)2  and  dry 
HC1  in  well-cooled  EtzO  followed  by  H20  into  Me  2  :  6-dihydroxy- 
3-formylbenzoate  (I),  m.p.  113 — 145°;  no  recognisable  product  could 
be  isolated  after  addition  of  A1C13;  the  2  :  i-dinitrophenylhydrazone 
and  semicarbazone  have  m.p.  272 — 275°  (decomp.)  and  220 — 222°, 
respectively.  (I),  CH2Ac-C02Et,  and  piperidine  in  C5H5N  at  100° 
give  Me  I  hydroxy -'i-acetylcoum arm -S-carboxy late ,  m.p.  245 — 246°; 
CH2(C02Et)2  affords  Et  7-kydroxy-B-carbomethoxycoumarin-3-carb- 
oxylate,  m.p.  255 — 256°.  Reduction  (Zn-Hg,  EtOH,  dil.  HC1)  of 
(I)  gives  Me  2  :  4 -dihydroxy  m -toluate,  m.p.  62 — 63°.  2  :  6-Dihydr- 
oxy-3-formylbenzoic  acid,  m.p.  215 — 216°,  is  decarboxylated  by  dil. 
HCI  at  180—190°  to  2:4:  l-(OH)2C„H3-CHO.  (I)  and  cone. 
H2S04-HN03  give  the  5-N02 -.  m.p.  148—150°,  and  Br  in  AcOH 
affords  the  5-Br-derivative,  m.p,  143 — 145°.  COsMe  in  the  y-posi- 
tion  has  no  deactivating  effect  on  the  reactivity  of  the  resorcinol 
nucleus,  H.  W. 

p- Alkylation  of  benzoyldurene  by  the  Grignard  reagent.  R  C. 

Fuson  and  B.  C.  McKusick  (J.  Amer.  Chem.  Soc.,  1943,  65,  60 — 
64). — 2  :  3  :  5  :  6  :  l-C8HMe4-COPh  (I)  [prep,  from  durene  by  BzCl- 
CS2-A1C13  (77%)  or  from  2  :  3  :  5  :  6  :  l-C6HMe4-COCl  (II)  by 
CdPh2],  m.p.  119 — 120°,  with  CH2Ph-MgCl  in  EtsO  gives  4 '-benzyl- 
2:3:5:  6 -tetramethylbenzophenone  (III),  forms,  m.p.  128-5 — 129-5° 
(stable)  and  119 — 120°,  and  with  MgBuyCl  gives  2:3:5:  d-tetra- 
methyl-V -tert. -butylbenzophenone  (IV)  (33%),  m.p.  127 — 128°  [(.V02)2- 
derivative,  m.p.  212 — 213°,  prepared  by  HN03  (d  1-5)].  These 
reactions  correspond  to  1  :  6-addition  of  MgRCl  followed  by  loss  of 
a  mol.  of  H2  or  its  equiv.  Na-EtOH  reduces  (III)  to  4 ’-benzyl- 
2:3:5:  6 -tetramethyldiphenylmethane  (V),  m.p.  69 — 70°.  The  Grig¬ 
nard  reagent  from  c-C6H4Br-CH2Ph  (prep,  from  the  ketone  by 
Martin-Clemmensen  reduction)  with  (II)  in  Et20  gives  2 '-benzyl- 
2  :  3  :  5  :  6-tetraniethylbenzophenone  (49%),  m.p.  118-5 — 119-5°,  re¬ 
duced  (Na-EtOH)  to  T -benzyl-2  :  3  :  5  :  d-tetramethyldipheny [meth¬ 
ane,  m.p.  126-5—127-5°.  2  :  3  :  5  :  6  :  l-C6HMe4-CH2Ph  [prep,  from 

*(I)  by  Na-EtOH  but  not  by  Clemmensen  reduction],  m.p.  57 — 58° 
(lit.  60-5°,  145°),  with  BzC1-A1C13-CS2  gives  i-benzyl-2  :  3  :  5  :  6- 
tetramethylbenzophenone  (VI)  (77%),  m.p.  173 — 174°.  BzCl,  A1C13, 
and  (I)  at  155°  give  2  :  3  :  5  :  6  :  1  :  4-C8Me4(COPh)2  (39%),  m.p. 
273 — 275°,  reduced,  as  also  is  (VI),  by  Na- k-C5Hjj-C)H  to  4 -benzyl- 
2:3:5:  6-tetramethyldiphenylmethane,  m.p.  176 — 177°.  With  boil¬ 
ing  syrupy  H3P04,  (III)  gives  durene  and  £-CH2Ph-C8H4-C02H 
(also  obtained  from  ^>-CeH4Bz-C02H  by  Martin-Clemmensen  reduc¬ 
tion).  £-CH2Ph-CsH4-COCl,  durene,  and  A1C13  in  CS2  give  impure 
(HI),  identified  by  reduction  to  (V).  Reduction  (Clemmensen  or 
Na— EtOH)  of  (IV)  gives  2:3:5:  b-telr ametky l-P -tort. -butyldiphenyl- 
methane,  m.p.  116 — 117°.  In  syrupy  H3P04,  (IV)  gives  p- 
C6H1Buy-C02H  and  durene.  (IV)  is  also  obtained  (20%)  from 
p-CBH4BuyBr  by  successive  treatment  with  Mg-Et20,  anhyd. 
CdCl2,  and  (II).  Br  and  a  trace  of  I  in  boiling  CC14  convert  (I) 
into  i-bromo-2  :  3  :  5  :  6-tetramethylbenzophenone,  m.p.  116 — 117°, 
better  obtained  from  bromodurene  by  BzC1-A1C13  in  CS2.  (IV) 
gives  similarly  i-bromo-2  :  3  :  5  :  6-tetramethyl-i' -tert. -bulylbenzophen- 
one,  m.p.  182 — 183°,  also  obtained  (40%)  from  2  :  3  :  5  :  6  :  4  :  1- 
C8Me4Br-COPh  by  MgBuvCl.  R.  S.  C. 

Friedel- Crafts  reaction  with  cinnamic,  crotonic,  and  /3-chloro- 
crotonic  acids.  C.  F.  Koelsch,  H.  Hochmann,  and  C.  D.  Le  Claire 
(J.  Amer.  Chem.  Soc.,  1943,  65.  59— 60).—  CHPh:CH-C02H  and 
AlClj  in  boiling  C,He  give  3-phenylhydrindone  (39%)  and 
CHPh2-CH2-C02H  (25%).  Adding  CHMe:CII-C02H  in  C„He  to 
AlClj  (3  mols.)  and  boiling  gives  3-methylhydrindone  (I)  (81-5%), 
b.p.  132— 137°/15  mm.,  and  CHPhMe-C.H2-C02H  (II)  (4%) ;  use  of 
2  mols.  of  A1C13  gives  50—56%  of  (I)  and  29—32%  of  (II). 
CMeCi:CH-C02H  and  A1C13  in  C6H„  give  36-5%  of  CPh2Me-CH2-C02H 
(III),  58%  being  obtained  from  CPhMelCH-C02H,  C„H6,  and  A1C13. 
Adding  PC15  and  then  A1C13  to  (III)  in  C6H6  gives  78%  of  3-phenyl- 
3-methylhydrindone  (oxime,  m.p.  167 — 168°),  converted  by  OBu-NO- 
conc.  HCl-EtOH  at  40 — 45°  (later  room  temp.)  into  the  2 -oximino- 
derivative  (63%),  m.p.  168 — 168-5°,  which  with  AcC02H  (less  well, 
CHzO)  and  cone.  HCI  in  aq.  AcOH  gives  3-phenyl-3-methylindane- 
1  :  2-dione,  m.p.  115 — 116°  With  o-C6H4(NH2)2  in  EtOH,  this 
gives  the  quinoxaline,  m.p.  129 — 130°,  and  with  H202-Na0H  gives 
a-phenyl-a-methylhomophthalic  acid,  m.p.  170 — 172°.  R.  S.  C. 

Steric  hindrance  to  ketonic  function,  n.  Velocity  of  oximation 
of  cyc/ohexanone  and  of  its  monomethyl  derivatives.  A.  R.  Poggi 
[with  M  Muller] .  III.  Velocity  of  oximation  of  2-benzylidene- 
derivatives  of  eyefchexanone  and  its  homologues.  A.  R.  Poggi  [with 
A  M.  Rossi  and  A.  Maurizi]  IV.  Velocity  of  oximation  of  2-benzyl 
derivatives  of  cyc/ohexanone  and  its  homologues.  A.  R  Poggi 
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[with  E.  Wiechmann]  ( Gazzetta ,  1942,  72,  262 — 273,  274 — 281,  282 — 
287;  cf.  A,,  1943,  I,  132). — II.  Oximes  of  3-  and  4-methylcyc/o- 
hexanone  are  formed  at  about  the  same  rate  as  that  of  cyclo- 
hexanone,  but  that  of  2-methylcycfohexanone  (I)  is  formed  more 
slowly . 

III.  The  oxime  of  2-benzylideneqydohexanone  (II)  is  formed  much 
more  slowly  than  that  of  (I) ;  oxime  formation  in  the  4-,  5-,  and 
6-Me  derivatives  of  (II)  is  still  slower  (4-  >  5-  >  6-). 

IV.  Velocity  of  oxime  formation  in  CH2Ph  derivatives  at  0°  is 

intermediate  between  those  of  (I)  and  (II)  ;  in  velocity,  2-benzyl- 
4-methyl-  (III)  >  2-benzyl-5-methyl-  (IV)  >  2-benzyl-  (V)  >  2- 
benzyl-6-methyl-ryr/ohexanone  (VI).  At  13°,  the  order  is  (III) 
and  (V)  >  (IV)  >  (VI).  2-  or  6-Substitution  thus  exerts  steric 

hindrance.  E.  W.  W. 

Synthesis  of  2-ketocyc/ohexylsuccinic  acid  and  related  substances. 

l.  Syntheses  involving  cyc/ohexene  oxide.  J.  A.  McRae,  E.  H. 
Charlesworth,  and  D.  S.  Alexander  ( Canad .  J.  Res.,  1943,  21,  B 

1 —  12). — qydoHexene  oxide  (I)  with CHXa(C02Et)2  and  CH2Br-C02Et 
in  EtOH  yields  a  product  hydrolysed  and  decarboxylated  to  2-hydr- 
oxycyclahexylsuccmolactone,  m.p.  130°,  oxidised  [Br-Mg(OH)2  at 
<10°  or  alkaline  KMn04  at  >40 — 50°]  to  2-ketocyc\ohexylsuccimc 
acid,  m.p.  154 — 155°,  which  at  200°  under  reduced  pressure  yields 

,r— c-CH2-co2H 

2- ketohexahydrobenzfuran-3-acelic  acid,  [C H2]4<f  |  \ 

ACH-O-CO 

m. p.  116 — 118°,  and  with  EtOH-NH3  under  pressure  gives  2-kelo- 

hexahydroindole-3-acetic  acid,  m.p.  201°,  decomposed  by  cold  1-25n- 
NaOH.  2-Hydroxycyefohexylacetolactone  (Coffey,  A.,  1923,  i,  695) 
is  oxidised  (as  above)  to  2-ketoqyriohexylacetic  acid,  m.p.  73 — 74° 
(lit.  39 — 41°),  which  at  200°  under  reduced  pressure  gives  2 -heto- 
hexahydrobenzfuran,  b.p.  160 — 165°/25  mm.,  m.p.  7 — 8°  (readily 
hydrolysed  by  hot  O  lN-NaOH),  and  with  EtOH-NH3  gives  a 
N  -containing  oil  (II).  2-Hydroxy-a-carbethoxycyc/ohexylacetolact- 
one  with  5N-NaOH  followed  by  Br— Mg(OH)2  yields  2-ftefocyclo- 
hexylmalonic  acid  (III),  m.p.  163°  (decomp.)  [semicarbazone,  m.p. 
271°  (decomp.)],  and  with  aq.  NaOH-KMnO,  gives  (III)  and 
2-hydroxycyrfohexylmalonolactone,  m.p.  121 — 122°.  With  EtOH- 
NH,  (I)  yields  a  product  (?  II)  (N  2T8%).  a-2-Hydroxycyclohexyl- 
a  benzylacetolactone,  b.p.  202 — 204°/10  mm.  [from  (I),  CHNa(COzEt)2, 
and  CH2PhCl  as  above],  is  oxidised  [Br-Mg(OH)2]  to  a-2-keto cyclo- 
hexyl-a-benzylacetic  acid,  which  when  distilled  loses  1  HaO  and 
gives  the  unsaturated  lactone,  b.p.  220 — 240°/16  mm.  (I)  with 
CHNa(C02Et)2  in  EtOH,  followed  by  Mel  in  C6H6,  yields  a  product 
hydrolysed  and  decarboxylated  to  a-2-hydroxycyclohexylpropio- 
lactone,  b.p.  148 — 150°/21  mm.,  oxidised  [Br-Mg(OH)2]  to  a-2-keto- 
cyclo hexylpropionic  acid,  m.p.  133 — 135°.  A.  Li. 

Action  of  diazo-compounds  on  quinones.  n.  Reaction  between 
diazo-compounds  and  naphthaquinones  :  preparation  of  phenyl- 
naphthalenes.  G.  B.  Marini-Bettolo  and  C.  Rossi  ( Gazzetta ,  1942,  72, 
208 — 215). — Naphthaquinone  in  AcOH  with  p-N02-CsH4-N2Cl  at 
60°,  or  better  at  room  temp,  with  a  trace  of  Cu  powder,  gives 
2-p -nitrophenyl-1  :  4-naphthaquinone  (cf.  Hey  et  al.,  A.,  1940,  II, 
211),  which  with  Zn  and  Ac20-NaOAc  gives  the  1:2:  4 -Acs  deriv¬ 
ative,  m.p.  184°,  of  1  :  4-dihydroxy-2-p-aminophenylnaphthalene ,  m.p. 
165°  ( hydrochloride ,  m.p.  250°).  Similarly  »h-N02-CsH4-N2C1  gives 
2-TCi-nitrophenyl-l  :  4-naphthaquinone,  m.p.  214°.  Starting  with  2- 
methyl-1  :  4-naphthaquinone,  3-p-,  m.p.  182°,  and  3-m-nitrophenyl- 

2- methyl-l  :  i-naphthaquinone,  m.p.  225°,  are  obtained.  The  last 

gives  the  Ac3  derivative,  m.p.  172°,  of  1  :  4-dihydroxy-3-»M-amino- 
phenyl-2-methylnaphthalene,  m.p.  indefinite,  owing  to  oxidisability 
[hydrochloride,  m.p.  170°,  which  when  diazotised  and  coupled  with 
>h-C6H4(OH)2  and  /3-C1(lH/OH  gives  compounds,  m.p.  208°,  and 
182°,  respectively].  3-p-Anisyl-2-methyl-\  :  i-naphthaquinone,  m.p. 
176°  (whence  1  :  4-diacetoxy-3-p-anisyl-2-melhylnaphthalene,  m.p. 
115°),  and  3-p-tolyl-2  methyl-\  :  4-naphthaquinone,  m.p.  158°,  are 
prepared  similarly.  E.  W.  W. 

Effects  of  solvents  on  absorption  spectra  of  dyes.— See  A.,  1943, 
I,  114. 

Derivatives  of  o-Z '-acenaphthoylbenzoic  acid.  A.  T.  Peters  and 
F.  M.  Rowe  (J.  Soc.  Dyers  and  Col.,  1943,  59,  52 — 54). — o-3'-Ace- 
naphthoylbenzoic  acid  (I)  and  AlCl3-NaCl  at  134 — 135°  (bath)  give 
3  :  4-phthaloylacenaphthene  (II),  m.p.  194 — 195°  [p -nitro-,  m.p.  255 — 
256°,  and  2  :  6-dichloro-4-nitro-phenylhydrazone,  m.p.  248 — 249° 
(decomp.)],  oxidised  by  Na2Cr20,-Ac0H  to  a  1  :  1  compound,  melts 
partly  at  258 — 260°,  with  subsequent  shrinking  and  darkening,  melting 
finally  at  330 — 350°,  of  (II)  and  4  :  5 -phthaloylnaphthalic  anhydride 
(HI),'  m.p.  368°  (decomp.)  [di-p-nitro- ,  m.p.  287 — 288°  (decomp.),  and 
di-2  :  G-dichloro-4-nitro-phenylhydrazone,  m.p.~200°;  imide,  decomp. 
>390°;  N -methylimide,  m.p.  315 — 316°;  N -p-nilrophenylimide ,  m.p. 
~400°] ;  (III)  is  the  sole  product  of  a  more  vigorous  similar  oxid¬ 
ation.  (Ill)  and  o-C5H4(NH2)2  in  AcOH  afford  9'-keto-3'  :  i’-phthal- 
oyl-W-aza-phenalino(l' :  8'  :  2  :  3)-< ji-indole  [1  :  2-4' :  5'-phthaloyl-V :  8'- 
naphthoylenebenziminazole ]  (IV),  m.p.  380°.  (I)  is  reduced  by  Zn- 

aq.  NaOH-EtOH  to  o-3' -acenaphthylmethylbenzoic  acid  (V),  m.p. 
201 — 202°,  and  the  lactone,  m.p.  211 — 212°,  of  o-carboxyphenyl- 

3- acenaphthylcarbinol ;  (V)  only  is  formed  using  Zn-aq.  NaOH- 
CuS04-NH3,  but  subsequent  cyclisation  was  not  achieved.  4-o- 


Carboxybenzoylnaphthalic  anhydride  and  20%  oleum-H3B03  at 
150°,  or  cone.  H2S04  at  180 — 185°,  afford  3  :  4-phthaloylnaphthalic 
anhydride  (VI),  m.p.  315°  [p -nitrophenylhydrazeme ,  m.p.  350 — 353° 
(decomp.);  imide  (VII),  m.p.  360°  (decomp.)  (darkens  from  345°); 
jV-methylimide,  m.p.  276 — 277°,  also  obtained  from  4-o-carboxy- 
benzoyl-1  :  8-r.aphthal-N-methylimide,  m.p.  238 — 239°,  and  cone. 
H2SOj  at  180 — 190°;  Is-p-mtrophenylinnde ,  m.p.  >380°].  4-o-Carb- 
oxybenzoyll  :  8-naphthalimide,  m.p.  296 — 297°,  and  20%  fuming 
H2SOj  at  160°  also  give  (VII),  but  cone.  H2S04  at  185°,  200°,  or 
230°,  affords  (VI)  only.  1  :  2-3' :  4'(or  5' :  6')-Phthaloyl-l' :  5'- 
naphthoylenebenziminazole,  m.p.  320 — 325°  (shrinks  from  300°),  is 
best  prepared  from  (VI),  a  poor  yield  only  being  derived  by  cyclis¬ 
ation  of  1  2-4'(or  5')-o-carboxybenzoyl-V  :  8' -naphthoylenebenzimin- 

azole,  m.p.  285—287°.  A.  T.  P. 


IV. — STEROLS  AND  STEROID  SAPOGENINS. 

Cafesterol.  II.  H.  Hauptmann  and  J.  Franfa  [J.  Amer.  Chem. 
Soc.,  1943,  65,  81—85;  cf.  A.,  1939,  II,  367).— Cafesterol  (I)  is 
purified  as  solvate,  -fMeOH  (lost  at  120°),  m.p.  156 — 158°,  and 
then  has  (a]D  —114°;  its  m.p.  is  a  poor  criterion  of  purity.  Its 
inert  O  is  probably  present  in  an  ether  group.  Al (OPrfi)  3-Pr@OH 
is  without  effect.  Its  acetate  with  H2-Raney  Ni  in  EtOH  at  25°/ 
696  mm,  yields  an  oxcafestanediol  acetate  (60%),  m.p.  156°,  colourless 
in  C(NOz)4  and  unaffected  by  0-CO2H-CeH4-CO3H  (II)  or  dil.  acid, 
but  hydrolysed  by  hot  I<HC03-Me0H-H20  to  oxcafestanediol  (III), 
m.p.  188°.  Cafestanetriol,  m.p.  227°,  [a]|,9  —33-7°  in  EtOH,  and 
HI04-MeOH  give  CHzO.  With  boiling  Ac20-C6H6N,  (I)  gives 
oxcafestatrienol  acetate  (IV),  m.p.  114°,  [a]j?  —78-5°  in  CHC13  (absorp¬ 
tion  spectrum  given),  which  absorbs  2  O  from  (II),  absorbs  4  H2  in 
presence  of  PtOz  in  AcOH  (to  give  a  syrup,  hydrolysed  to  an  oil, 
which  is  stable  to  HI04),  but  absorbs  2  Ha  in  presence  of  Raney  Ni 
in  EtOH  at  27°/703-6  mm.  No  adduct  is  obtained  from  (I)  and 
(lCH-CO)aO  at  135°.  (Ill)  and  its  isomeride,  (I),  and  (IV)  have  no 
androgenic  or  cortenic  activity.  R.  S.  C. 

Acyl  migration  in  steroids.  V.  A.  Petrow,  O  Rosenheim,  and 
W.  W.  Starling  ( J.C.S. ,  1943,  135—139;  cf.  A,,  1937,  II,  191).— A 
very  facile  acyl  migration,  without  analogy  in  the  steroid  series, 
but  similar  to  that  in  glycerides,  occurs  in  the  monoesters  of  cis- A5- 
cholestene-3  :  4-diol  (I) ;  intermediate  formation  of  orthocarbonic 
esters  is  probable,  and  other  mechanisms  are  discussed.  Cholesteryl 
dibromide  (II)  and  Ag0Ac-C6H5N-Et20  followed  by  CHCl3-AcOH 
give,  after  decomp,  of  its  1:1  AcOH  compound,  m.p.  142 — 144° 
(softens  at  124°),  with  boiling  85%  EtOH,  4-acetoxy- A6 -cholesten-3-ol 

(III) ,  m.p.  164—165°,  [a]g  -88-8°,  [a|JJ61  -107-8°  (1:1  EtCOaH 
compound,  solvent  lost  at  120°).  Cholesteryl  acetate  and  Se02- 
95%  AcOH  in  CeH„  or  dioxan  also  give  (III)  and  ~5%  of  3-acetoxv- 
A5-cholesten-4-ol  (IV).  (IV)  is  converted  into  (III)  by  AcOH  in 
dioxan  at  90°,  or  in  boiling  C6H6.  The"  acetates,  m.p.  165°  and 
191°,  of  Marker  et  al.  (A.,  1940,  II,  17)  are  (III)  and  (IV),  respectively, 
and  the  so-called  3-acetates  of  4-hydroxy-sitosterol  and  -stigmasterol 
(Marker  et  al..  A.,  1938,  II,  276)  are  similarly  the  cfs-3  :  4-diol  4-mono¬ 
acetates.  (II)  and  EtC02Ag-C6HsN-Et20  give  4-propionoxy-A*- 
cholesten-3-ol  (V),  m.p.  134 — 135°,  [a]j?  —87-8°  (AcOH  compound, 
m.p.  110 — 112°),  also  obtained  from  cholesteryl  propionate  and 
Se02-C8H6-95%  AcOH.  Acetylation  of  (V)  or  propionylation  of 

(IV)  gives  3-acetoxy-4-propionoxy- A5 -cholestene ,  m.p.  156 — 157°,  [a]J? 

—  96-5°.  4-Butyroxy-Ab-cholesten-3-ol,  m.p.  125 — 126°,  [a]!,1  —75-3° 
(AcOH  compound,  m.p.  99 — 100°),  and  3-acetoxy-4-butyroxy-A5- 
cholestene,  m.p.  139 — 140°,  [a]}>  —90-8°,  are  also  prepared.  4 -Benz- 
oyloxy-As-cholesten-3-ol,  m.p.  154 — 155°,  [a]},8  —29-5°  [identical  with 
compound  C  of  Spring  et  al.  (A.,  1939,  II,  477)],  is  acetylated  to 

4-benzoyloxy-3-acetoxy-A5-cholestene,  new  m.p.  132 — 134°,  [a]]/ 
—59-5°,  also  obtained  by  benzoylating  the  3-monoacetate.  A5- 
Androsten-3()3)-ol-17-one  and  Br-CHC13  afford  a  product,  which 
with  Ag0Ac-C3H5N-Et20  gives  4-acetoxy- As-androsten-3(fS)-ol-17- 
one,  m.p.  192 — 193°,  [a]}J  -60-7°,  hydrolysed  to  cis-A b-androstene- 
3  :  4-diol-ll-one,  m.p.  204 — 205°,  [a]!?  —28-5°.  Cholesteryl  acetate 
and  SeOa  in  aq.  dioxan  afford  (IV).  also  obtained  by  partial  con¬ 
version  of  (III)  by  AcOH-dioxan  (1  :  1)  at  90°.  Cholesteryl  benzoate 
similarly  gives  3-benzoyloxy-A6-cholesten-4-ol  (VI).  (I),  (III),  or 

(IV)  with  boiling  AcOH  (5  min.)  affords  (after  acetylation)  3  :  6-di- 
acetoxy-A*-cholestene  (VII)  and  thence  the  diol.  (IV)  and  SOCl2- 
Et20-C6H6N  at  room  temp.,  or  by  gentle  refluxing,  give  4 -chloro- 
3-acetoxy-A6-cholestene  (VIII),  m.p.  108 — 109°,  [a.] J?  —70-4°,  also 
obtained  from  6-chloro-3-acetoxycholestan-5-ol  and  cold  SOCl2- 
C6H6N.  (VIII)  and  KOAc-dioxan-AcOH  at  100°  (bath)  yield  the 
AcOH  compound  of  (III) ;  (VIII)-KOAc-AcOH  at  90°  and  then  at 
the  b.p.,  followed  by  acetylation,  afford  (VII).  (VI)  and  SOCl2- 
Et20-C6H5-C5H3N  give  4-chloro-3-benzoyloxy-Ai-cholestene,  m.p. 
127 — 128°,  [a]p  — 8T9°,  identical  with  the  6-chloro-3-benzoyloxy- 
A4-cholestene  prepared  from  6-chloro-3-benzoyloxycholestan-5-ol 
(cf.  Spring  et  al.,  loc.  cit.).  (I)  is  converted  by  boiling  Et20-C6H5N 
(1  mol.)-SOCl2  (1  mol.)  into  its  endo-sulphite,  m.p.  146 — 148°  (de¬ 
comp.),  [a]{j9  —64-6°;  (III)  similarly  affords  di- (4-acetoxy cholesteryl) 
sulphite,  m.p.  159 — 160°,  [a]^  —1061°.  [a]  are  in  CHC13. 
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A.,  II.— v,  TERPENES  AND  TRITERPENOID  SAPOGENINS. 


Action  oi  B.  coli  on  dehydronorcholene.  A.  Butenandt  and  H. 
Va^n.enberg  INaturwiss.,  1942,  30,  585— 586).— The  oxidation  of 
denydronorcholene  to  22-ketodehydronorcholene  is  not  as  previously 
reported  (A.,  1942,  II,  364)  due  to  the  action  of  B .  coli,  but  is  an 
autoxidation,  since  it  proceeds  to  the  same  extent  in  sterile  Sauton 
medium  without  addition  of  the  bacteria.  J,  H.  B. 

4  Aitne.I?pted  asymmetric  syntheses  employing  choleic  acids.— See 
A.,  1943,  II,  159. 

Catalytic  reduction  of  dehydrocholic  acid  in  presence  of  Raney 
nickel.  W.  M.  Hoehn  and  H.  E.  Ungnade  (J.  Amer.  Chem.  Soc., 
1943,  65,  124). — Dehydrocholic  acid  and  H2-Raney  Ni  in  MeOH 
at  105°/3800  lb.  give  reductodehydrocholic  acid  (67 — 85%),  its  Me 
ester  (up  to  20%),  and  Me  dehydrocholate  (up  to  12%).  R.  S.  C. 

Bile  acids  and  related  substances.  XVII.  Formation  of  lactones 
from  ketones  and  perbenzoic  acid.  V.  Burckhardt  and  T.  Reichstein 
(Helv.  Chim.  Acta,  1942,  25,  1434 — 1443;  cf.  A.,  1942,  II,  411). — 
Me  3  keto- 1 2  (j3)  -acetoxycholanate  is  oxidised  by  Bz02H  in  CHC18 
at  18°  to  the  lactone  (I)  (R  =  OAc),  m.p.  187—190°;  under  similar 
conditions  Me  1 2-keto- 3  ( a)  -  acetoxycholanate  remains  unchanged. 
Coprostan-3-one  gives  the  lactone,  C27H4902l  m.p.  155—157°,  [a]?? 
-49-2°  2°  in  COMe2,  identical  with  the  compound  of  Gardner 

et  al.  (A.,  1914,  i,  169).  Me  3-ketocholanate  yields  the  lactone  (I) 
(R  =  H),  m.p.  130—133°,  [a]J>8  +  50-0°±4°  in  COMe2,  converted 


Steroids  and  sex  hormones.  LXXX.  Constitution  of  D-homo- 

oestrone.  M.  W.  Goldberg  and  S.  Studer  (Helv.  Chim.  Acta.  1942, 
25,  1553—1556;  cf.  A.,  1941,  II,  257).— 17-Hydroxvmethylene-D- 
homooestrone  3-Me  ether  is  oxidised  by  CrOa  in  AcOH  at  room 
temp,  to  7-methoxy-2-methyl-l  :2:3:  4:9:  10:  11  :  1  ^-octahydro- 
phenanthrene-2-carboxylic-l -^-propionic  acid,  m.p.  251  "258  ._[“Jd 
+  76°  +  4°  in  dioxan  (Me2  ester,  m.p.  83-5 — 84°,  [o]n  +73  +o  in 
dioxan)  (cf.  Bardhan,  A.,  1937,  II,  63).  The  spatial  arrangement  of 
rings  c  and  D  in  D  homoosstrone  is  therefore  the  same  as  that  in 
□estrone.  M.p.  are  corr.  (vac  ). 


Steroids  and  sex  hormones.  LXXXI.  D-Bishomooestrone.  M.  W. 

Goldberg  and  S.  Studer  (Helv.  Chim.  Acta,  1942,  25,  1556  1560; 

cf.  A.,  1941,  II,  257). — D-Homocestrone  is  converted  by  BzCl  in 
7%  KOH— C5H5N  at  room  temp,  and  then  at~60°  into  the  benzoate 
(I),  m.p.  161—162°,  [a]D  +  23-2°±2°  in  dioxan,  transformed  by 
KCN  in  EtOH-AcOH  at  room  temp,  into  the  cyanohydrin,  m.p. 
182—184°  with  loss  of  HCN,  which  with  Ac20-C,H5N  at  100° 
yields  the  corresponding  acetate,  m.p.  220 — 221°.  D-Homocestrone 
acetate  and  KCN  in  EtOH-AcOH  at  room  temp,  give  the  cyano¬ 
hydrin  (II),  m.p.  199 — 200°.  In  the  production  of  (I)  and  (II) 
there  is  no  appreciable  production  of  any 
/\  iP.  i7»  epimeride.  Hydrogenation  (PtOs  in  AcOH) 
+p  \  of  (II)  and  treatment  of  the  product  with 
3  I  D  I  HN02  yields  V-bishomocestrone  acetate, 
/  \/  m.p.  149—151°,  [o]D  -37-l°±2°  in  dioxan, 
i  hydrolysed  by  boiling  KOH-MeOH  to  D- 

(^.)  bishomoasstrone  [3  -  hydroxy  -  A1  ■ 3 :  s  -  D  - 
bishomoa?stralrien-(17b)-one]  (A),  m.p.  290 — 
292°,  [o]D  —  34-8°  +  4°  in  dioxan  (oxime,  m.p.  174 — 176°). _ In  (A) 


oh: 


O  may  be  at  17a.  M.p.  are  corr.  (vac.). 


H.  W. 


V.— TERPENES  AND  TRITERPENOID  SAPOGENINS. 


by  hydrolysis,  methylation,  oxidation,  and  renewed  methylation 
into  Me,  lithobilianate,  m.p.  108 — 110°.  Cholestanone  gives  the 
lactone  (II),  m.p.  186—187°,  [a]J®  +  l-2°±2°  in  COMe2,  degraded 
to  the  "  dihydro-Diels'  acid  "  (cf.  Windaus,  A..  1919,  i,  203).  allo- 
Pregnan-3(a)-ol-20-one  acetate  does  not  react  whereas  the  3(/?)- 
compound  gives  (after  hydrolysis)  androstane-3(,8)  :  17(a)-diol  in 
small  yield.  M.p.  are  corr.  (block;  limit  of  error  ±2°).  H.  W. 

Bile  acids  and  related  substances.  XVIII.  Simplified  preparation 
of  methyl  A^-cholenates  by  thermal  fission  of  12-benzoyloxy-deriv- 
atives.  A.  Lardon,  P.  Grandjean,  J.  Press,  H.  Reich,  and  T. 
Reichstein  (Helv.  Chim.  Acta,  1942,  25,  1444 — 1452). — Me  12(/3)- 
hydroxycholanate  is  converted  by  BzCl  and  C6H6N  at  room  temp, 
and  then  at  100°  into  the  non-cryst.  benzoate,  [a]?,0  +57-3°±l°  in 
COMe2,  which  loses  HaO  at  320°/ll  mm.  giving  Me  All-cholenate, 
needles,  m.p.  61 — 61-5°,  or  leaflets,  m.p,  56 — 58°.  Similarly  Me 
: 'S-keto-12(p)-benzoyloxyckolanate  (I),  a  glassy  solid,  [a]f>a  +54-3°±3° 
in  COMe2,  affords  Me  3-keto-All-cholenate,  m.p.  121 — 123°.  Me 
1 2  ()9) -hydroxy -3  (a) -acetoxycholanate  gives  the  corresponding  benzo¬ 
ate,  m.p.  114 — 115°,  [a]J?  +71-65°+2°  in  COMe2,  hydrolysed  by 
K2CO,  in  aq.  MeOH  at  room  temp,  to  the  non-cryst.  3(a)-hydroxy- 
12(/?)-benzoyloxycholanic  acid  [non-cryst.  Me  ester  (II)]  and  con¬ 
verted  at  250°/vac.  into  Me  3(a)-acetoxy-All-cholenate,  m.p.  117 — 
118°,  and,  probably,  Me  choladienate,  m.p.  75 — 76°.  Oxidation  of 
(II)  by  0rO3  in  AcOH  gives  (I).  M.p.  are  corr.  (block).  H.  W. 

Steroid  ketones. — See  B.,  1943,  III,  110. 


Steroids  and  sex  hormones.  LXXXII.  Rearrangement  of  17  ;  20- 
oxido-A4-pregnen-3-one  by  acetic  acid.  L.  Ruzicka,  M.  W.  Goldberg, 
and  E.  Hardegger  (Helv.  Chim.  Acta,  1942,  25,  1680 — 1689). — 
17  :  20-Oxido-A4-pregnen-3-one  (I)  (isomeride  B;  cf.  A.,  1943,  II, 
96)  is  converted  by  AcOH  at  room  temp,  into  an  unsaturated 
CO -alcohol  (II).  C31H30O2,  m.p.  125-5— 126-5°,  [a]D  +30-5°  in  CHC1, 
(also  +0-5COMeJ  [semicarbazone,  m.p.  213 — 214°],  which  gives  an 
intense  yellow  colour  with  C(N02)4.  (II)  is  converted  by  Ac,0- 
C6H,N  at  room  temp,  into  its  acetate  (III),  m.p.  172°,  [a]D  +58-7° 
in  CHCI,  (also  +0-5H2O),  also  obtained  together  with  a  by-product, 
C2,H„04,  m.p.  136°,  by  the  action  of  Ac2O  ZnCl3  on  (I).  (II)  is 
oxidised  by  0-CO2H-C9H4-CO,H  in  CHCI,  to  a  compound,  C^H^O,, 
m.p.  162°  (softens  at  159°)  (acetate,  m.p.  148 — 149°),  whereas  (III) 
yields  a  compound,  C23H3204,  m.p.  220 — 221°.  (II)  is  oxidised  by 
0s04  to  a  A4-3 -hetotriol,  C21H3204,  m.p.  227 — 228°  (monoacetate), 
which  is  saturated  towards  C(N02)4  and  does  not  yield  well-defined 
products  with  HI04;  (III)  is  scarcely  attacked  by  Os04.  Hydro¬ 
genation  of  (II)  leads  to  the  absorption  of  3  H2  and  the  saturated 
[towards  C(N02)4]  product  is  oxidised  by 
CrO,  to  a  saturated  diketone,  C21H32Oa, 
m.p.  80—80-5°,  [a]n  +4°  in  CHCI,. 
When  treated  similarly  (III)  affords  an 
acetoxy ketone,  C23H3eO„  m.p.  116 — 117°, 
[a]n  +14-3°  in  CHCI,,  converted  (Wolff- 
Kishner)  into  the  saturated  alcohol, 
+  25°  in  CHCI,.  Structure  (A)  is  tent- 
M.p.  are  corr.  (vac.).  H.  W. 


i 


Me 

OH 


\S\/  (A 

C29H„0,  m.p.  119°,  [a]D 
atively  assigned  to  (II) . 


Structure  of  ketonic  complexes  of  carvone. — See  A.,  1943,  I,  116. 

Physical  properties  of  terpenes.  I.  System  a-  and  /J-pinene. 

R.  E.  Fuguitt,  W.  D.  Stallcup,  and  J.  E.  Hawkins  (J .  Amer.  Chem. 
Soc.,  1942,  64,  2978 — 2981). — d,  n,  and  a  are  recorded  lor  a-  and 
/8-pinene  and  their  mixtures,  as  are  v.p.-temp.  relations  for  a-  and 
/3-pinene  at  15 — 80  mm.  and  vapour-liquid  composition  data  for 
mixtures  at  20  mm.  R.  S.  C. 

Decomposition  of  pernitrosoketones.  II.  Pernitrosofenchone  and 
pemitrosomenthone.  A.  Gandini  (Gazzetta,  1942,  72,  232 — 241). — 
Pernitrosofenchone  (I)  in  heavy  paraffin  at  150 — 160°  decomposes 
to  a  mixture  of  a-  and  /S-fencholenonitrile  (also  obtained  by  decomp, 
of  fenchoneoxime) ,  and  a  resinous  product  (II),  similar  to  that 
obtained  from  pernitrosocamphor  (III)  (cf.  A.,  1943,  II,  137).  (Ill) 
contains  a  substance,  C19H1902N2  (IV)  [isomeric  with,  but  more 
stable  than,  (I)],  in  which  the  IN-NO,  group  is  regarded  as  cis  to  the 
bridge-CH2,  as  compared  with  a  .Vans-structure  in  (I).  At  >200°, 
(IV)  decomposes,  as  (I).  If  the  decomp,  of  (III)  in  heavy  paraffin 
at  150°  is  interrupted  after  evolution  of  gas,  camphornitroimine  ( ?), 
C10H13O2N2,  m.p.  57 — 58°,  is  isolated.  Pernitrosomenthoneoxime 
in  heavy  petroleum  at  150 — 160°  gives  menthonenonitrile.  The 
pernitroso-derivative  from  the  oily  oxime  of  d  menthone  gives  a 
product  which  is  hydrolysed  to  a  substance,  CltlH10ON,  m.p.  128°. 

E.  W.  W. 

Sesquiterpenes.  LVII.  Crystallised  cadinol  from  lava  oil  of 
lemon.  P.  A.  Plattner  and  R.  MArkus  (Helv.  Chim.  Acta,  1942, 
25,  1674 — 1679). — Treatment  of  the  most  volatile  portions  of  a 
residual  fraction  of  the  oil  with  p-K02'CfH4-C0Cl  and  C6H,N  gives 
a  p-nitrobenzoate,  m.p.  136°,  fa]D  — 6-76°  in  CHC13,  hydrolysed  by 
KOH-MeOH  to  cadinol  (I),  C15H2sO,  m.p.  72-5°,  [a]D  -39-8°  in 
CHC13.  (I)  with  KHSO,  at  150 — 180°  gives  cadinene,  b  p.  108 — 

1 1 2 ° / 1 2  mm.  (dihydrochloride,  m.p.  117-5°),  dehydrogenated  (Pd-C 
at  275 — 350°)  to  cadalene.  (I)  is  hydrogenated  (Raney  Ni  in 
EtOH  at  18-5°)  to  dihydrocadinal,  m.p.  124-5°,  [o]n  —72-5°  in 
CHC13.  It  is  stable  towards  CrO,,  indicating  the  presence  of  lert. 
OH ;  characteristic  products  are  not  obtained  by  its  direct  oxidation 
or  by  ozonisation  of  its  dehydrogenation  product.  M.p.  are  corr. 

H.  W. 

Triterpenes.  LXXI.  Attempted  transformation  of  quinovic  acid 
into  triterpene  derivatives  poorer  in  oxygen.  L.  Ruzicka  and  A. 
Marxer  (Helv.  Chim.  Acta,  1942,  25,  1561 — 1571). — Acetylquinovy  l 
dichloride,  m.p.  193 — 194°,  obtained  from  the  acid  and  SOCl2  in 
hexane,  is  reduced  (Rosenmund)  at  various  temp,  to  acetylnor- 
quinovadienolal  (I),  C,jH490,,  m.p.  162 — 164°,  with  some  norquino- 
vadienolcarboxylic  acid  characterised  as  the  Me  ester  of  the  acetyl- 
ated  acid,  m.p.  175 — 177°,  [a]D  —45-5°  in  CHC13.  Reduction 
(Wolfl-Kishner)  of  the  semicarbazone,  m.p.  275 — 276°,  of  (I)  yields 
two  isomeric  norquinovadienols,  C29H  490,  m.p.  197 — 199°,  [a]n  —55° 
in  CHCI,  [ acetate ,  m.p.  187 — 188°;  /^-compound,  m.p.  159 — 160°, 
[a]D  —66°  in  CHCI,;  gives  a  yellow  colour  with  C(N02)4],  and  m.p! 
88 — 90°,  [a]D  —31°  in  CHC13  (acetate,  m.p,  152 — 155°,  [a]D  -34-8° 
in  CHCI,),  respectively  which  does  not  absorb  H2,  together  with 
norquinovadienediol,  C2?H4902,  m.p.  166 — 169°.  Novyl  chloride,  m.p. 
209 — 212°  (decomp.),  is  reduced  (Pd-BaS04  in  boiling  xylene)  to 
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nova-aldehyde ,  m.p.  197 — 201°;  the  semicarbazone,  m.p.  256 — 258°, 
is  converted  (Wolff-Kishner)  into  a  neutral  lactone,  C3<,H4402,  m.p. 
157 — 160°,  [a]D  -(-398°  in  CHC13,  which  could  not  be  hydrolysed 
satisfactorily  by  3N-KOH-MeOH  at  175 — 180°  or  by  HBr-AcOH 
at  120°.  Acetylpyroquinovyl  chloride,  m.p.  160 — 163°,  is  reduced 
(Rosenmund)  to  acetylnorquinovenolal,  m.p.  170 — 173°,  which  gives 
a  semicarbazone,  m.p.  271 — 273°,  transformed  (Wolff-Kishner)  into 
norquinov enol  (II),  m.p.  86 — 90°,  [a]p  —84°  in  CHC1,  ( acetate ,  m.p 
167 — 169°,  [a]o  —66°  in  CHC13) ;  this  is  dehydrogenated  by  Se  at 
345°  to  1:2:  8-trimethylpicene,  m.p.  308 — 310°.  Me,  quinovate 
is  oxidised  (Cr03  in  AcOH)  to  Met  quinovenonedicarboxylate,  m.p. 
149 — 150°,  the  semicarbazone,  m.p.  175 — 180°,  softens  at  ~150°,  of 
which  is  reduced  (Wolff-Kishner)  to  quinovenedicarboxylic  acid,  m.p. 
310—314°.  M.p.  are  corr.  H.  W. 

Triterpenes.  LXXII.  AEscigenin,  the  aglucon  of  the  saponin 
from  the  seeds  of  the  horse  chestnut  [Aesculus  hippocastanum,  L.]. 
L.  Ruzicka,  W.  Janett,  and  E.  Rey  ( Helv .  Chun.  Acta,  1942,  25, 
1665 — 1673). — The  finely-divided  seeds  are  extracted  successively 
with  2-5%  NaOH  and  H20 ;  the  residue  yields  to  65%  EtOH 
crude  aescin,  m.p.  200 — 210°,  in  2%  yield.  This  when  hydrolysed 
with 5%  HCl-EtOH  at  100°  for  72  hr.  gives  aescigenin  (I),C35H58(5e)03, 
m.p.  311 — 312°,  [a]D  +46°  in  EtOH,  which  can  be  purified  by 
crystallisation  from  EtOH  or  through  the  penta-acetate  (II),  m.p. 
206 — 207°,  [o]D  +60°  in  CHC13.  (I)  contains  5  OH  (Zerevitinov) 
and  according  to  its  spectrum  >CO,  which  cannot  be  detected  by 
chemical  means.  (I)  is  therefore  not  an  ester  of  tiglic  acid.  (I) 
gives  a  positive  colour  test  with  C(N02)4  but  attempts  to  hydro¬ 
genate  (II)  using  Pt02  in  AcOH  at  room  temp,  or  with  H2  at  175°/ 
90  atm.  or  to  reduce  (I)  by  Na  in  EtOH  were  unsuccessful.  Mild 
oxidation  of  (II)  by  CrOs  in  AcOH  yields  an  afi-unsaturated  heto- 
csscigemn  penta-acetate,  C45HB4012  (based  on  C3sH560  4),  m.p.  222 — 
223-5°,  (a]i>  +54°  in  CHC13,  which  does  not  give  a  colour  with 
C(N02)4.  Hence  (I)  contains  only  one  double  linking.  M.p.  are 
corr.  H.  W, 

Essential  oil  of  Cupressus  macrocarpa. — See  B.,  1943,  III,  62, 

Sapogins  and  sapogenins.  XX.  Colour  reactions  of  triterpenoid 
sapogenins.  C.  R.  Noller,  R.  A.  Smith,  G.  H.  Harris,  and  J.  W. 
Walker  (/.  Amer.  Chem.  Soc.,  1942,  64,  3047 — 3049;  cf.  A.,  1941, 
II,  370). — Characteristic  colours  or  series  of  colour  changes  are 
produced  by  dissolving  triterpenoids  in  SOCl2  containing  traces  of 
SnCl4  (0-01%;  21  examples),  FeCl3  (001%;  5  examples),  SbCl3 
(0-01%;  6  examples),  SbCls  (001%;  6  examples),  POCl3  (10%) 
+  H20  (0-5%)  (6  examples),  SnCl4  (0-01%)  +  FeCls  (0-005%)  (6 
examples),  H3P04,  or  H2S04.  Commercial  SOCl2  sometimes  con¬ 
tains  enough  metal  to  give  the  colours.  Pure  SOCl2  sometimes 
gives  colours  (7  exainples).  Colours  are  not  given  by  pure  POCl3, 
PC13,  PC16,  SiCl4,  Cl2,  S02  or  HC1  in  SOCl2,  or  by  SnCl4  in  C4Ha, 
light  petroleum,  CHC13,  or  cyclohexane.  R.  S.  C. 


VI.— HETEROCYCLIC. 

Tetrahydrofurfuryl  alcohols. — See  B.,  1943,  II,  113. 

Coumaran  series.  R.  T.  Arnold  and  J.  Moran  ( J.  Amer.  Chem. 
Soc.,  1942,  04,  2986— 2988).— 2  :  4  :  l-0H-C4H3(0Me)-C02Me,  m.p. 
49 — 51°,  CH2:CH-CH2C1,  K2C03,  and  Nal  in  boiling  COMe2  give 
Me  i-methoxy-2-allyloxybenzoate  (I),  m.p.  49 — 50°,  which  in  boiling 
NPhMe2-N2  gives  Me  2-hydroxy-4-methoxy-3-allylbenzoate  (II),  m.p. 
57 — 59°  (reddish-violet  with  FeCl3).  With  HBr-AcOH  at  100°  and 
then  boiling,  aq.  NaOH,  (II)  gives  3-hydroxy -\-methyl-\  :  2-dihydro- 
benzfuran-4-carboxylic,  m.p.  155 — 156°  (red  FeCla  colour;  Me  ester), 
and  Z-methoxy-\-methyl-\  :  2 -dihydrobenzfuran-G-carboxylic  acid  (III), 
m.p.  207 — 208°.  With  dry  HBr-CHCl3  and  a  trace  of  FeCl3  at  0° 
and  later  room  temp.,  (II)  gives  Me  2-hydroxy-4-methoxy-3-f3-bromo- 
n-propylbenzoate  (IV),  m.p.  73 — 74°,  and  some  (III).  Aq.  NaOH  at 
room  temp,  and  later  the  b.p.  converts  (IV)  into  (III).  The  acid 
derived  from  (I)  in  boiling  NPhMe2  gives  C02  and  2:4:1- 
OH-C6H3(OMe)-CH2-CH!CH2,  an  oil  (positive  FeCl3  test),  identified 
by  conversion  into  2:4:  1  -(OMe)2CsH3-C02H  by  successive  methyl- 
ation,  isomerisation  by  alkali,  and  oxidation.  Attempts  at  cleavage 
of  (III)  by  HBr  gave  red  polymerides.  R.  S.  C. 

Styrylchromones.  G.  B.  Marini-Bettolo  (Gazzetta,  1942,  72,  201 — 
208).— 2  :  4  :  l-(OH)(OMe)C,H3-COMe  in  EtOH  with  CHPhiCH-CHO 
(C5H6N)  gives  2-hydroxy -4-methoxy-a-cinnamyhden6acetophenone  (I), 
m.p.  147°.  From  the  appropriate  ketones  2-hydroxy-3  :  4-dimeth- 
oxy-  (II),  -4  :  5 -dimelhoxy-  (III),  m.p.  153°,  and  2  :  4 -dimethoxy- 

(IV) ,  m.p.  98°,  and  2:4:  5-trimethoxy-a-cinnamylideneacetophenone 

(V) ,  m.p.  110°,  are  prepared  similarly  [using  50%  NaOH  for  (IV) 
and  (V)].  With  Se02  in  boiling  C5Hu-OH  (16  hr.),  (I)  gives  7-meth- 
oxy-,  (II)  7  :  8-dimethoxy-,  and  (III)  6  :  l-dimethoxy-2-styrylchrom- 
one,  m.p.  184°.  By  the  reaction  of  Algar  and  Flynn  (A,,  1934, 
1226),  (I)  and  its  analogues  give  with  K0H-Et0H-H202  (10  min, 
at  100°)  7 -methoxy-,  m.p.  221°,  7  :  8-dimethoxy-,  m.p.  248°,  and 
6  :  l-dimethoxy-2-styrylchromonol,  m.p.  237°,  all  strongly  fluorescent. 
Since  (IV)  and  (V)  with  Na0H-Me0H-H202  give  j8-2  :  4 -dimethoxy-, 
m.p.  113°,  and  (3-2  :  4  :  5-trimethoxy-benzoyl-a-styrylethylene  oxide,  m.p. 
120°  (cf.  Weitz  et  al..  A.,  1921,  i,  868),  it  is  suggested  that  Algar 


and  Flynn’s  reaction  proceeds  through  •  a  similar  intermediate 
ethylene  oxide  stage.  E.  W.  Wi 

Benzopyrone  series.  VII.  Stages  in  the  synthesis  of  karanjin. 

T.  R.  Seshadri  and  V.  Venkateswarlu  ( Proc .  Indian  Acad.  Sci., 
1943,  17,  A,  16—19;  cf.  A.,  1941,  II,  330).— The  condensation 
product  of  2  :  6  :  l-(OH)2C6H3-CHO  with  CH2Br-C02Et  and  NaOEt 
was  hydrolysed  to  3-hydroxy-2-aldehydophenoxyacetic  acid,  m.p. 
176 — 177°,  which  with  NaOAc  and  AcaO  at  150°  yields  4-hydroxy- 
coumarone  (cf.  Reichstein  and  Hirt,  A.,  1933,  281).  F.  R.  G. 

Constitution  of  natural  coumarins  of  Toddalia  aculeata.  P . 
Dutta  [J.  Indian  Chem.  Soc.,  1942,  19,  425 — 434). — Extraction  of 
the  stem  bark  with  Et20  gives  a  substance,  C)eH1604,  m.p.  238 — 
239°,  neutral  to  litmus  and  indifferent  to  FeCl3,  in  very  small  amount, 
aculeatin  (I),  m.p.  113°  (corr.),  [a]|,4  —16-8°  in  EtOAc,  and  aculeatin 
hydrate  (II),  m.p.  150°  (corr.),  [a]|>9  +50-9°  in  CHC13,  also  obtained 
from  (I)  by  prolonged  treatment  with  dil.  H2S04  at  100°.  (I) 

contains  2  OMe  and  behaves  as  a  lactone,  being  hydrolysed  by 
alkali  in  presence  of  a  trace  of  HgO  to  the  stable  acid,  C14H220  7, 
m.p,  171°.  (I)  does  not  condense  with  the  usual  reagents  for 

aldehydes  or  ketones  but  an  oxide  ring  is 
y  v;  present  since  (I)  is  convertible  into  (II).  (I) 

„  \+CO  is  therefore  A  (r  =  -CII2-CH<§Mc2) .  (II) 

gives  a  diacetate,  m.p.  127°,  hydrolysed  by 
alkali  to  (II),  and  a  H  phthalate,  m.p.  204°,  so  that  1  OH  is  probably 
tert.  When  oxidised  by  Cr03  (II)  yields  COMe2.  Oxidation  (Crie- 
gee)  of  (II)  leads  to  an  aldehyde,  C13H1206,  m.p.  142 — 142-5°  (corr.) 
(p -nitrophenylhydrazone,  m.p.  213°),  which  reduces  AgzO-NH3; 
hence  (II)  is  an  afl-glycol  [A ;  R  =  -CH2-CH(OH)-CMe2-OH].  (I) 
is  converted  by  fused  ZnCl2  at  140 — 145°  and  (II)  by  dil.  HC1  at 
140°  into  a  ketone,  C1SH1S05,  m.p.  119 — 120°  (corr.)  (semicarbazone, 
m.p.  209°;  p-nitrophenylhydrazone,  m.p.  210°).  The  aldehyde  and 
ketone  are  also  obtained  from  toddalolactone  (III)  (A.,  1938,  II, 
451).  Chemical  evidence  is  definitely  in  favour  of  the  identity  of 
(II)  and  (III).  H.  W. 

Aluminium  chloride,  a  new  reagent  for  the  condensation  of 
/J-ketonic  esters  with  phenols.  VI.  Condensation  of  resacetophenone 
with  ethyl  a-alkylacetoacetates.  C.  V.  Deliwala  and  N.  H.  Shah 
{Proc.  Indian  Acad.  Sci.,  1943,  17,  A,  7 — 10;  cf.  A.,  1941,  II, 
332). — 2  :  4  :  l-C6H3(OH)2-COMe  condenses  with  CHMeAc-C02Et  in 
presence  of  A1C13  in  PhNOj  to  yield  5-hydroxy-6-acetyl-3  :  i-dimethyl- 
coumarin  {Ac  derivative,  m.p.  105 — 106°;  oxime,  m.p.  <245°); 
with  Me2S04  this  gives  2  :  6-dimethoxy-3-acetyl-afl-dimethylcinnamic 
acid,  m.p.  158 — 159°,  and  is  converted  by  Kostanecki  acetylation  into 
3 '-acetyl-2'  :  3  :  4-trimethylchromono-T  :  8'  :  6  :  5-a-pyrone.  Similarly 
were  prepared  5-hydroxy-6-acetyl-4-melhyl-3-ethyl-,  m.p.  158 — 159° 
{Ac  derivative,  m.p.  119 — 120°),  and  -b-acetyl-3-benzyl-4-methyl- 
coumarin,  m.p.  186 — 187°  [Ac  derivative,  m.p.  147  148°;  oxime, 

m.p.  250- — 251°  (decomp.)],  which  is  converted  (Kostanecki)  into 
3'-acelyl-3-benzyl-2‘  :  4-dimethylchromono-T  :  8'  :  6  :  5-a-pyrone,  m.p. 
181 — 182°.  No  condensation  occurs  with  CHRAc-COsEt  where  R 
is  Pr“,  allyl,  or  Cl.  F.  R.  G. 

Pigments  of  the  flowers  of  Hibiscus  sabdariffa.  Sabdaretin,  new 
hydroxyflavone.  P.  S.  Rao  and  T.  R.  Seshadri  {Proc.  Indian  Acad. 
Sci.,  1942,  16,  A,  323—327;  cf.  A.,  1942,  II,  327).— The  EtOH 
extract  of  the  petals,  after  separation  of  hibiscitrin  and  gossypitrin, 
on  pptn.  with  basic  Pb  acetate  yields  sabdantrin,  C21H2(,014,3H20, 
m.p.  251 — 253°  (decomp.),  hydrolysed  (7%  H2S04)  to  a  hydroxy¬ 
flavone,  sabdaretin,  C15H10O9,3H2O,  m.p.  <360°  (shrinks  at  300°) 
[acetate,  m.p.  198 — 200°  (decomp.;  sinters  ~160°)],  colour  reactions 
of  which  are  given.  A.  Li. 

Chemical  components  of  Indian  tulip  ( Thespasia  populnea)  flowers. 
K.  Neelakantam,  P.  S.  Rao,  and  T.  R.  Seshadri  (Proc.  Indian 
Acad.  Sci.,  1943,  17,  A,  26—31  ;  cf.  A.,  1938,  II,  394).— The  three 
yellow  pigments  of  the  flower  petals  (cf.  Rao  and  Reddy,  A.,  1941, 
III,  405)  are  accompanied  by  the  colourless  populneol,  C15H1203, 
m.p.  116 — 118°,  which  is  phenolic.  Contrary  to  earlier  work  (loc. 
cit.),  populnetin  is  a  tetrahydroxyflavone,  CJ5H10O„,0-5H2O,  im¬ 
proved  m.p,  278 — 280°  (Ac.  derivative,  m.p.  242 — 244°). 

F.  R.  G. 

Kanugin,  crystalline  component  of  the  roots  of  Pongamia  glabra. 
S.  Rangaswami,  J.  V.  Rao,  and  T.  R.  Seshadri  (Proc.  Indian  Acad. 
Sci.,  1942,  16,  A,  319 — 322  ;  cf.  A.,  1942,  II,  431). — Light  petroleum 
(b.p.  90 — 110°)  extracts  from  the  root  bark  a  methoxyflavone, 
kanugin,  C19H304(0Me)3,  m.p.  197°  (005%  of  dry  bark),  which 
gives  a  red  colour  with  Mg  +  HC1.  A.  Li. 

Kanugin.  I.  S.  Rangaswami  and  T.  R.  Seshadri  (Proc.  Indian 
Acad.  Sci.,  1943,  17,  A,  20 — 25  ;  cf.  preceding  abstract). — Oxidation 
of  kanugin  (I)  by  KMn04inC0Me2yields4:  2 :  l-C6H3(0Me)(0H)-C02H 
(II)  and  a  OMe-compound,  CnH1403  (or  C7H602),  m.p.  135 — 140°, 
which  was  hydrolysed  (KOH,  EtOH)  to  (probably)  (II).  Hydro¬ 
lysis  (KOH-EtOH)  of  (I)  in  H2  gives  a  OMe-acid,  CsHs04,  m.p. 
145°.  Demethylation  (HI)  of  (I)  gives  a  flavonol,  norkanugin, 
ClfiH1207,  darkens  290°,  the  In-  (?)  -acetate,  m.p.  198 — 199°,  sinters 
193°,  of  which  with  Me2S04  yields  a  Me  ether,  m.p.  153°.  F.  R.  G. 
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Synthesis  of  tectorigenin  dimethyl  ether.  R.  L.  Shriner  and 
R.  W.  Stephenson  (/.  Amer.  Chem.  Soc.,  1942,  64,  2737 — 2738).— 
£OMe-C6H4-CH2-CN  (prep,  from  PhOMe  by  aq.  CH20-light  petrol- 
eum-ZnCl2-HCl  and  then  aq.  NaCN  ;  29%),  b.p.  154— 156°/20  mm. 
with  4:5:1:  3-(OMe)2C6H2(OH)2,  ZnCl2,  and  HC1  gas  in  EtaO  at 
0°  and  then  boiling  10%  HC1  gives  2  :  6-dihydroxy-3  :  4  :  4 '-tri- 
methoxydeoxybenzoin  (29%),  m.p.  116-5°,  which  with  HCO.Et-Na 
at  0°  gives  tectorigenin  Me2  ether,  m.p.  188°  (diacetate,  m.p.  213°). 

R.  S.  C. 

Benzoylation  of  5-hydroxy-6-acylcoumarins  in  presence  of  pyr¬ 
idine.  N.  M.  Shah  and  C.  V.  Deliwala  ( Proc .  Indian  Acad.  Sci., 
1942,  16,  A,  387 — 391). — 5-Hydroxy-6-acetyl-4-methylcoumarin  and 
BzC1-C6H5N  give,  not  the  O-Bz  derivative  (probably  formed 
initially),  but  2'-phenyl-4-methylchromono-V  :  8'-6  :  5 -a-pyrone  (I), 
m.p.  251 — 252°,  also  obtained  from  5-hydroxy-4-methylcoumarino- 
6-styryl  ketone  and  Se02-«-C5Hjj-0H  at  170 — 180°.  Unsuccessful 
attempts  were  made  to  remove  the  3'-Bz  group  from  3'-benzoyl- 
2'-phenyl-4-methylchromono-7'  :  8'  :  6  :  5-a-pyrone  (cf.  A.,  1938,  II, 
152).  5-Hydroxy-6-propionyl-4-methylcoumarin  (II)  (no  simple  Bz 
derivative  could  be  obtained)  and  BzC1-C5HsN  afford  3  ‘-benzoyl- 
methyl-2'-phenyl-4-methylchromono-T  :  8'  :  6  :  5-a  pyrone  (III),  m.p, 
221°  (attempts  to  remove  Bz  unsuccessful),  and  the  dibenzoyloxy  - 
derivative  (IV).  m.p.  159—160°,  of  (II).  (Ill)  is  also  formed  by 
Kostanecki  benzoylation  (Bz20-XaOBz  at  160 — 170°)  of  (II).  (IV) 
and  HBr-AcOH  or  cone.  H2S04  give  (II).  5-Hydroxy-6-butyryl- 
4-methylcoumarin  reacts  in  its  enol  form  with  BzC1-C5H5N  to  give 
the  dibenzoyloxy-derivative,  m.p.  168°,  whereas  Kdstanecki  benzoyl¬ 
ation  affords  3’ -benzoyleihyl-2‘ -phenyl-4-methylchromono-T  :  8'  :  6  :  5- 
a-pyrone,  +0-5H2O,  m.p.  220 — 221°.  The  above  coumarins  with 
Ac20  give  only  the  5-OAc-derivatives.  The  action  of  C6H5N  on 
resacetophenone  dibenzoate  does  not  cause  migration  of  the  acid 
residue,  and  the  above  transformations  in  presence  of  CSHSN, 
with  flavone-ring  formation,  are  caused  by  the  presence  of  the 
a-pyrone  ring.  A.  T.  P. 

Synthesis  of  2-ketocyc/ohexylsuccinic  acid  and  related  substances. — 
See  A.,  1943,  II,  165. 

Phenoxthionins. — See  B.,  1943,  II,  109. 

Hydroxyamine  fissions.  I.  F.  Krohnke  and  A.  Schulze  (Be/. , 
1942,  75,  [B],  1154 — 1157). — Treatment  of  j9-piperidino-a-phenyl- 
ethanol  hydrobromide  (I)  with  AcOH-HBr  containing  a  little  HaO 
at  150°  gives  nearly  the  calc,  amount  of  piperidine  (II),  ~2%  of 
CH2Ph-CHO  (III),  but  no  COPhMe.  With  90 — 95%  H2P04  at 
100°  (I)  gives  90 — 98%  of  (II)  and~67%  of  (III)  (as  semicarbazone), 
the  odour  of  which  only  gradually  develops.  Probable  schemes 
are  :  OH-CHPh-CH2-Nl  4-H2P02-0-CHPh-CH2-N:  -> 
H2PCVOCHPh-CH2-OH  +  NH1  or  OH-CHPh-CH2'NC6H10  (IV)  -> 
CHPh:CHCsH1?  ->  CHPhlCH-O-POjHj  +  (II)  ->  CHPhlCH-OH -> 
CH2Ph-CHO,  The  last  scheme  is  supported  by  the  production  of 
(III)  by  dehydration  of  (IV)  by  KHS04,  ZnCl2,  or  H2C204.  (I) 

with  HBr  (d  1-49)  or  cone.  HC1  gives  65 — 88%  of  (II)  but  only- 
very  small  amounts  of  (III).  jS-Piperidino-a-3  :  4-methylenedi- 
oxyphenylethanol  hydrobromide  and  95%  H2P04  at  60°  afford  60% 
of  piperonal.  A  similar  yield  is  obtained  from  the  a-»i-C6H4Cl 
compound  in  5  hr.  at  100°.  The  a-o-C0H4Cl  substance  is  much  more 
resistant,  giving  only  32%  of  aldehyde  after  41  hr.  at  100°. 

H.  W. 

Isomerisation  during  dehydrogenations  in  the  pyridine  series.  V. 

Prelog,  A.  Komzak,  and  E.  Moor  ( Helv .  Chim.  Acta,  1942,  25, 
1654 — 1664). — Condensation  of  CH2Ac‘C02H  with  CH,0  and 
NH2Me,HCl  under  “physiological”  conditions  affords  a-  (I),  m.p. 
132°  ( picrale ,  m.p.  172°;  2  :  4-dinitrophenylhydrazone,  m.p.  200 — 
200-5°;  picrale  of  Ac  derivative,  m.p.  175°),  and  /5  (II),  m.p.  86° 
[ picrate ,  m.p.  172°;  2  :  4-dinitrophenylhydrazone  hydrochloride, 

m.p.  235°  (decomp.);  picrate  of  Ac  derivative,  m.p.  155 — 156°], 
-4  hydroxy  3  acetyl-1  :  4-dimethylpiperidine  (cf.  Mannich  et  al.,  A., 
1926,  522);  a  base,  C1QH,,02N  ( picrate ,  m.p.  217 — 220°  (decomp.)], 
is  obtained  as  by-product.  (I)  and  (II)  pass  by  loss  of  H20  into 
3-acetyl-l  :  4-dimethyl-l  :  2  :  5  :  6-tetrahydropyridine  (III),  b.p.  115 — 
116°/14  mm.  Hydrogenation  (Pd-C  in  MeOH)  of  (III)  or  of  its 
hydrochloride  in  acid  medium  gives  a  mixture  of  3-acetyl-l  :  4- 
dimethylp'iperidines  (IV),  one  of  which  gives  a  picrate,  m.p.  189 — 
190°,  a  hydrochloride,  m.p.  144 — 147°,  and  a  2  :  4-dmitrophenyl- 
hydrazone,  m.p.  147°.  (Ill)  or  (IV)  is  hydrogenated  (PtO,  in  MeOH) 
to  1  :  4-dimethyl-3-a-hydroxyethylpiperidine,  b.p.  125 — 135°/27  mm., 
from  which  a  non-homogeneous  picrate,  m.p.  137 — 150°,  is  derived. 

1  :  4-Dimethyl-3-a-hydroxyethyl  1:2:5:  5-tetrahydropyridine  (IV), 
m.p.  78 — 79°,  is  obtained  by  the  action  of  Al(OPrp)3  in  PrfOH  on 
(HI).  (Ill)  is  dehydrogenated  and  isomerised  by  Se  at  300°,  by 
Pd-C  at  300°.  or  by  Se  in  boiling  xylene  to  2:3:  4-trimethyl- 
pyridine  (VI),  b.p.  185°  [ picrate ,  m.p.  164°;  styphnate,  m.p.  169°; 
picrolonate,  m.p.  239°;  platinichloride,  m.p.  265 — 266°  (decomp.)  ; 
aunchloride.  m.p.  181 — 182°],  oxidised  by  KMnO,  to  pyridine- 

2  :  3  :  4-tricarboxylic  acid  (Me,  ester,  m.p.  101 — 102°);  Me2Se  is 
also  formed  when  Se  is  used,  CHMeAc2  and  CN'CH2<X>NH2  in 
EtOH  containing  piperidine  afford  5-cyano-6-hydroxy-2  :  3  :  4-tri- 
methylpyridine,  m.p.  303°,  hydrolysed  and  decarboxylated  to 
6-hydroxy-2  :  3  :  4-trimethylpyridine,  m.p.  252°;  this  gives  the 


corresponding  6-Cl-compound,  b.p.  112— 115°/15  mm.,  m.p.  48°, 
converted  (H2-Raney  Ni)  into  (VI).  (V)  is  similarly  transformed 

by  Se  into  4-methyl-3-ethylpyridine.  Isomerisation  requires  the 
presence  of  >CO  but  a  double  linking  is  not  essential.  H.  W. 

3-Methoxypyridine  [picrate,  m.p.  139°  (corr.)]. — See  A.,  1943,  III, 

294. 

Dihydropyridones. — See  B.,  1943,  II,  74. 

Nitrogenous  compounds  in  petroleum  distillates.  XXIV.  Isolation 
and  identification  of  a  ChHjjN  base  from  Californian  petroleum. 

H.  L.  Lochte,  W.  W.  Crouch,  and  E.  D.  Thomas  ( J .  Amer.  Chem. 
Soc.,  1942,  64,  2753—2755;  cf.  A.,  1942,  II,  328).— The  “non- 
aromatic  ”  bases  (A.,  1933,  1305)  contain  dl-4  :  5-dimethyl-2-sec.- 
butylpyridine  (I),  b.p.  214°/752  mm.  ( picrate ,  m.p.  127 — 128°),  and 
bases,  C12H19N,  b.p.  101°/20  mm.,  214°/754  mm.  (picrate,  m.p. 
174°),  and  C]3H21N  ( picrate ,  m.p.  121°).  The  structure  of  (I)  is 
proved  by  prep,  of  a  CHPh'.  derivative,  m.p.  143°,  failure  to  condense 
with  Ac20  at  210°,  and  oxidation  by  02-CCl4  to  (f/-CHMeEt-CONH2 
+  Ac2  and  by  aq.  KMnOa  at  100°  to  pyridine-2  :  4  :  5-tricarboxylic 
acid,  anhyd.  and  +  H20  m.p.  242 — 243°  (decomp.),  stable  at  170°. 

R.  S.  C. 

Cyanine  dyes  of  the  pyridine  series.  III.  M.  Q.  Doja  and  D. 
Prasad  ( J .  Indian  Chem.  Soc.,  1942,  19,  377—384;  cf.  A.,  1942,  II, 
329). — Condensation  of  p-NEt2-C6H4-CHO  and  2-methylpyridine 
methiodide  by  piperidine  in  boiling  abs.  EtOH  gives  2-p-diethyl- 
aminostyrylpyridine  methiodide,  m.p.  241°;  the  corresponding  eth- 
iodide,  m.p.  205°,  propiodide,  m.p.  235°,  and  butiodide,  m.p.  244°, 
are  obtained  similarly.  In  the  given  order  the  total  range  of 
photographic  sensitisation  of  these  dyes  is  4250 — 5650,  4200 — 5750, 
4250 — 5750,  4200 — 5800  A.  and  the  range  of  uniformly  intense 
sensitisation  is  4400—5450,  4350—5500,  4400—5650,  and  4350— 
5750  A  ,  respectively.  On  the  whole  they  are  better  sensitisers 
than  the  dyes  obtained  from  ^?-NMe2-C6H4-CHO  ( loc .  cit.). 

H.  W. 

Molecular  resonance  systems.  VIII.  Intermediate  products  of 
the  fission  of  pyridine.  Simple,  long-chained  polymethine  dye.  G. 

Schwarzenbach  and  R.  Weber  (Helv.  Chim.  Acta,  1942,  25,  1628 — 
1639). — Addition  of  a  solution  oi  CNBr  and  C6H5N  in  Et20  to  an 
ethereal  suspension  of  NI-IEt2,HC104  yields  a-dietkylitnmonium-e- 
pyridiniumglatacondialdehyde  diperchlorate  (I), 
[NEt2!CH-CH:CH-CH;CH-XC6H5](C104)2,  also  obtained  from  homo¬ 
geneous  solution  in  EtOH— Et20  and  purified  from  accompanying 
pyridinium  perchlorate  through  the  picrate.  (I)  readily  yields 
NHEt2  when  treated  with  H20,  giving  a-pyridiniumglutacondi- 
aldehyde  perchlorate  (II),  [CH0-[CH:CH]2-NCsH6]C104,  m.p.  112 — 

1 13°  (decomp.).  (I)  and  (II)  are  converted  by  alkali  hydroxide 
through  the  red  anion  [CHO-[CH:CHj2-N:CH-[CH:CH]2-OT  slowly 
into  glutacondialdehyde  enolate.  2  mols.  of  base,  probably  NHEt2 
+  NHa,  are  formed  from  1  mol.  of  (I)  or  (II)  ;  C5H5N  is  not  pro¬ 
duced.  (I)  and  warm  NH2Ph  afford  the  dianil, 
[NHPhlCH-[CH!CH]2-NHPh]+,  whilst  NHEt2  gives  the  perchlorate, 
[NEt2:CH-[CH:CH]2-NEt2]C104.  Treatment  of  (I)  or  (II)  with  cold 
alkali  followed  by  acidification  of  the  red  solution  leads  to  the 
dialdehyde  (III),  CH0-[CH:CH]2-N:CH-[CH:CH]2-0H  ;  the  dark 
yellow  solution  of  this  compound  becomes  nearly  colourless  when 
kept  or  warmed  owing  to  re-formation  of  (II).  (I),  but  not  (II), 

and  NaOAc  give  a  small  proportion  of  a  violet  dye,  probably 
[NEt2lCH-[CH;CH]2-NlCH-[CHlCH]2-0],  whilst  unstable  blue-red 
dyes  result  from  (I)  or  (II)  and  piperidine,  NHEt2,  or  other  aliphatic 
amine ;  the  colours  are  well  observed  when  filter-paper  impregnated 
with  (I)  or  (II)  is  placed  in  the  amine  vapour  or  by  working  in 
solution  in  COMe2.  (HI)  gives  a  dark  violet  phenylhydrazone 
which  does  not  crystallise.  In  dyes  of  the  type  (III)  a  bathochromic 
effect  is  produced  when  1st,  3rd,  5th,  7th,  9th,  or  11th  CH  is  replaced 
by  N  but  a  hypsochromic  change  when  the  2nd,  4th,  6th,  8th,  or 
10th  CH  is  similarly  replaced.  H.  W. 

Effects  of  solvents  on  absorption  spectra  of  dyes. — See  A.,  1943, 

I,  114. 

Derivatives  of  2-aminopyridine-5-sulphonamide  and  of  pyrid-2- 
one-5-sulphonamide.  C.  Naegeli,  W.  Kundig,  and  H.  Suter  (Helv. 
Chi>m.  'Acta,  1942,  25,  1485 — 1498). — The  m.p.  curves  of  the  sub¬ 
stituted  amides  of  C6H4R-S03H  (R  =  Cl,  NH2,  or  OH)  are  generally 
similar  to  those  ^  of  the  corresponding  C5H5N  derivatives,  showing 
that  the  rings  re'tain  their  general  influence  on  the  lattice  structure 
no  matter  what  the  substituent  may  be.  With  unsubstituted  or 
singly-substituted  amides  there  is  no  evidence  of  intramol.  salt 
formation.  With  derivatives  of  C5H5N  the  association  relation¬ 
ships  do  not  appear  to  be  influenced  by  alkyl  substitution.  The 
introduction  of  NH,  causes  a  greater  increase  of  m.p.  than  does  that 
of  OH.  With  few  exceptions  the  pyridonesulphonic  acids  and 
pyridinesulphonamides  show  a  strong  fluorescence  under  ultra-violet 
light  when  solid  but  not  in  EtOH  or  HaO.  The  corresponding 
2-chloropyridine-5-sulphonamides  are  converted  by  aq.  NH,  in 
presence  of  a  little  CuS04  in  a  sealed  tube  into  2 -aminopyridine- 
5-sulphon -methyl-,  m.p.  140 — 141°,  -dimethyl-,  m.p.  157 — 159°,  -di¬ 
ethyl-,  m.p.  148 — 149-5°,  -n -butyl-,  m.p.  114 — 116°,  -allyl-,  m.p. 
136 — 137°,  and  -cyclohexyl-amide,  m.p.  129 — 131°,  -piperidide,  m.p. 
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160 — 162°,  -morpholide,  m.p.  178 — 180°.  2-Chloropyridine-o-sulph- 
onyl  chloride  (I)  in  CO\le2  and  glycine  in  10%  NaOH  yield  2  chloro- 
pyridine-5-sulphonamidoacetic  acid,  m.p.  193°  (decomp.),  converted 
by  cone.  NH,  at  130°  into  the  2-N//2-compound  (II),  m.p.  226 — 
227°  (decomp. ).  2 -Chloro-,  m.p.  193 — 195°,  and  2 -amino-,  m.p. 
250 — 252°  (decomp.),  -pyridine-5-sulphon-o-amidobenzoic  acid  are 
obtained  analogously.  (I)  and  XH2-CH2-C02Et,HCl  in  CO\le2-aq. 
NaOH  afford  Et  2-chloropyridine-5-sulphonamidoacetate,  m.p.  116 — 
118°,  hydrolysed  by  cone.  KH,  at  145°  to  (II).  2"-Aminopyridine- 
o''-sulphon-4-amidobenzenesulphonylsulphanildimethylamide  has  m.p. 
171 — 172°.  The  requisite  Cl-compounds  and  boiling  aq.  N'aOH 
give  pyrid-2-one-5-sulphon-2' -pyridylamide ,  m.p.  268 — 269°,  2-hydr- 
oxypyridine-5-sulphonamidoacetic  acid,  m.p.  263 — 264°,  and  2-pyr- 
idone-5-sulphonanthr anilide,  m.p.  263°  (decomp.).  2“-Chloropyrid- 
ine-5" -sulphonylsulphanilylsulphanildimethylamide ,  m.p.  147 — H9°, 
from  (I)  and  ^-sulphanilylsulphanildimethylamide  in  CSHSN,  is 
converted  by  boiling  10%  NaOH  into  the  corresponding  pyridone, 
decomp.  188°.  2-Aminopyridine-o-sulphonic  acid  and 
/>-NHAc‘C«,H4-S02C1  in  aq.  NaOH-C5HsN  give  2-p-acetamidobenzene- 
sulphonamidopyridine-5-sulphonic  acid,  m.p  326 — 328°,  hydrolysed 
by  boiling  10%  NaOH  to  the  p-NHj-Compound.  2-p-Acetamido- 
benzenesulphonamidopyridine-o-sulphonamide  has  m.p.  247°  (Ac-free 
compound,  m.p.  227°) ;  the  corresponding  dimethylamide  has  m.p. 
151—153°.  H.  W. 

Indoles. — See  B.,  1943,  II,  109. 

Hofmann  type  rearrangement  in  liquid  ammonia.  H  C.  White  and 
F.  W.  Bergstrom  (J.  Org.  Chem.,  1942,  7,  497 — 507). — 2-Phenyl- 
quinoline-4-carboxylamide  is  converted  in  ~40 — 50%  yield  into 
4-amino-2-phenylquinoline,  m.p.  163-5 — 164  5°,  by  reaction  with 
KNH2  in  liquid  NH,.  Almost  quant,  yields  are  obtained  in  the 
presence  of  KNOa  or  of  Hg.  Analogously  2-phenyl-6-methylquinol- 
ine-4-carboxylamide  gives  4-amino-2-phenyl-6-methylquinoline,  m.p. 
184 — 185°,  and  2-phenylbenzoquinoline-4-carboxylamide,  m a}  268 — 
269°,  yields  4-ammo-2-phenylbenzoquinoline ,  m.p.  162-5 — 163°. 
NH2Bz,  CH2Ph-CO-NH2,  stearamide,  and  a-phenyl-y-methyl-a-K- 
propylvaleramide  do  not  thus  give  the  corresponding  amine. 
o-C„H4Bz-CO-NH2  gives  o-NH2C6H4-COPh  in  20%  yield.  2-0- 
Naphthyl-,  m.p.  250-5 — 251°,  2-p -tolyl-,  and  2-p -anisyl-,  m.p.  245 — 
246°,  -quinohne-4-carboxylamide  react  readily  with  KNH,  and  KN03 
in  liquid  NH3  but  without  production  of  well-defined  products. 
It  thus  appears  that  a  reaction  of  the  above  type  occurs  only  if  the 
CONH2  group  is  activated  by  CIO  or  CJN  at  a  favourable  position 
in  the  mol.  2-p-Xenylquinoline-4-carboxylic  acid,  m.p.  292 — 293°, 
its  amide,  m.p.  245-5 — 246°,  and  S-pkenylbenzoquinoline-4-carboxyl- 
amide,  m.p.  239 — 240°,  are  described  incidentally.  Direct  replace¬ 
ment  of  CO-NHj  by  NH2  is  very  unlikely  and  it  is  more  probable 
that  R-CO-NH2  reacts  with  KNH2  reversibly  to  form  some  of  the 
ion,  R-CO-N-.  This  loses  2  electrons  to  KNOj  or  Hg  to  give  the 
rearranged  product  RNCO  which  excess  of  KNH2  transforms  into 
R-NHK  and  KXCO.  The  over-all  reactions  are  R-CO-NH2  -f- 
3KNH2  +  KXOj  R-NHK  +  KXCO  +  2NH3  +  KOH  +  KN02 
or  R-CO-XH.  +  4KNH2  +  xHg  ->  R-XHK  +  KXCO  +  K2Hgl  + 
3XH3.  2-Phenylquinoline-4-carbimides  or  2-phenyl-6-methylquin- 
oline-4-carbimides  react  with  KNH2  to  form  the  corresponding 
amine  more  slowly  than  this  latter  is  produced  in  accordance  with 
the  above  equations  from  quinoline-4-carboxylamide  derivatives. 
Carbimides  are  therefore  not  true  intermediates  in  the  reactions  or 
are  much  more  readily  hydrolysed  by  KNH2  immediately  after 
their  formation.  Phenyl-  and  naphthyl-carbimides  react  with  liquid 
XH3  at  —33°  to  form  monosubstituted  carbamides  but  disubstituted 
carbamides  are  also  formed  in  presence  of  KNH2.  This  can  be 
interpreted  as  involving  the  intermediate  formation  of  a  salt  of  a 
primary  amine,  e.g.,  KNHPh,  which  adds  to  the  carbamide  to  form 
a  disubstituted  carbamide.  Accordingly  the  assumption  of  the 
formation  of  the  carbimides  (see  above)  receives  some  support. 
9-Phenyl-9-fluorylamine,  KXH2,  and  KNOj  yield  9-aminophen- 
anthridine  (I)  by  a  method  related  to  the  Pinck-Hilbert  modification 
of  the  Stieglitz  rearrangement.  The  expected  primary  product, 
9-phenylphenanthridine,  has  been  converted  by  KNH2  into  (I). 
KNH2,  KN03,  and  CPh3-XH2  give  NH2Bz.  It  is  assumed  that  a 
Stieglitz  type  of  rearrangement  takes  place  with  the  formation  of 
CPh2li\Ph,  which  is  cleaved  by  KXH,  to  K  benzamidine;  this  is 
hydrolysed  to  NH2Bz.  H.  W. 

5  : 5-Dimethylhydantoins  containing  a  NEE  substituent,  n, 

H.  R.  Henze  and  D.  D.  Humphreys  (/.  Amer.  Chem.  Soc.,  1942,  64, 
2881 ;  cf.  A.,  1940,  II,  222). — The  appropriate  XBuaR-CH2-COMe, 
KCX,  and  (NH4)2C03  in  aq  EtOH  at  55 — 60°  give  the  following 
o-methvl-o-'S -alkyl-S -butylaminomethylhydantoins  :  alkyl  =  Me  (I), 
m.p.  137 — 138°,  Et  (II),  m.p.  136—137°,  Pra,  m.p.  146—147°,  Pr£, 
m.p.  160—162°,  Bufl,  m.p.  177-5 — 178°,  sec.- Bu,  m  p.  188 — 189°, 
CH„Bua  m.p.  165 — 166°,  and  CH„Bu@,  m.p.  181-5 — 182°.  (I)  and 
(II)  are  slightly  analgesic  in  nearly  fatal  doses.  The  other  products 
are  not  hypnotic.  R-  S.  C. 

Dihydroglyoxalines. — See  B.,  1943,  II,  76. 

Structure  of  glyoxaline. — See  A.,  1943,  I,  144. 


Structures  of  ketonic  complexes  of  antipyrine. — See  A.,  1943, 

l,  116. 

Pharmacological  studies.  XVI.  Antipyryl  ketones.  H.  P.  Kauf- 
mann,  L.  S.  Huang,  and  H.  Biickmann  ( Ber .,  1942,  75.  [B],  1236 — 
1247). — Antipyric  acid  (I),  antipyrine  (II),  and  P2Os  in  C02  at 
100°/50  atm.  yield  di-i -phenyl-2  :  Z-dimethylpyrazol-o-on-4-yl  ketone 
[ diantipyryl  ketone'],  m.p.  246°  [ hydrochloride ,  m  p.  184°  (decomp.); 
hydriodide,  m.p.  229°  (decomp.) ;  semicarbazone,  m.p.  263°,  obtained 
by  heating  the  reactants  in  a  sealed  tube  at  150 — 170°],  reduced  by 
Zn  dust  and  AcOH  containing  Et20  at  100°  to  diantipyrylmethane, 

m. p.  178 — 179°.  (I),  NPhMe2,  and  P206  at  120°  afford  p-dimethyl- 

aminophenyl  antipyryl  ketone,  m.p.  217°,  not  identical  with  the 
'S-antipyrovl-'S-methylaniline,  m.p.  147°,  derived  from  antipyroyl 
chloride  (III)  and  NHPhMe.  p- Ethoxy phenyl  4-antipyryl  ketone, 
m.p.  194°,  is  prepared  from  (I),  PhOEt,  and  P2Os  at  140°  and  Ph 
4-antipyryl  ketone,  m.p.  148°,  from  (III),  C6H6,  and  A1C13.  ZnEtz 
and  (III)'  in  boiling  Et20  or  (II)  and  EtCOCl  give  4-antipyryl  Et 
ketone,  m.p.  146°.  4-Antipyryl  2-phenyl-4-qumolyl  ketone,  m.p. 
198°,  is  obtained  from  (II),  2-phenylquinoline-4-carboxylic  acid,  and 
P205  at  150°,  and  4-antipyryl  6-methoxy-4-quinolyl  ketone,  m.p. 
(indef.)  130 — 132°,  from  quinic  acid.  (II),  and  P205  at  110—120° 
or  from  quinyl  chloride  hydrochloride  and  (II)  at  120 — 130°  and 
subsequently  at  120°  (II),  CHEt2-COCl,  and  A1C13  in  boiling  CS2 

yield  4-antipyryl  CHEt2  ketone,  m.p.  133°.  (II)  is  converted  by 
CH2Cl-COCl  at  100°  into  4-antipyryl  CH2C1  ketone,  m.p.  167°, 
transformed  by  the  usual  methods  into  4-anlipyroyl  CH2‘NHMe, 
m.p.  242°,  CH2-NEt2,  m.p.  177°,  CH2NH-CH2Ph,  m.p.  222°, 
CH2-NHPh,  m.p.  152°,  CH2-NH-C2H,-OEt~ p,  m.p.  185°,  CH2-CN. 
m.p.  156°,  CH2-OH,  m.p.  121°,  CH2-OAc,  m.p.  175°, 
•CH2C02-C2Ht-0H- o,  m.p.  196°  (acetate,  m.p.  141°),  and  antipyroyl- 
oxymethyl,  m.p.  256°,  ketone.  (II)  and  /)-N02,C8H4-C0Cl  at  130° 
and  then  at  100°  yield  P  mtrophenyl  4-antipyryl  ketone  (V),  m.p. 
209°  (lit.  m.p.  165 — 168°).  The  corresponding  o-nitrophenyl  com¬ 
pound  has  m.p.  172°.  Reduction  of  (V)  by  SnCl2  in  AcOH  saturated 
with  HC1  at  room  temp,  or  catalytically  in  EtOH  containing  Xi 
or  A1203  at  160 — 180°/60  atm.  gives  0-aimnophenyl  4-antipyryl 
ketone  (VI),  m.p.  260°  (Ac  derivative,  m.p.  216°).  o -Aminophenyl 
4-antipyryl  ketone  has  m.p.  144°.  p-Aminophenyl  4-antipyryl  ketone 
hydrochloride  and  KCNO  give  E,-p-antipyroylphenylcarbamide,  m.p. 
223°  (decomp.).  Ei'-Phenyl-'is-p-antipyroylphenylcarbamide ,  m.p. 
210°,  is  derived  from  (VI)  and  PhXCO  in  C„H,  at  100°.  H.  W. 

Pharmacological  studies.  XV.  l-Phenyl-2  ;  3-dimethylpyrazol-5- 
one-4-carboxylic  acid  (antipyric  acid)  and  its  derivatives.  H.  P. 
Kaufmann  and  L.  S.  Huang  [with  H.  Schmitz  and  G.  Hiilten- 
schmidt]  (Ber.,  1942,  75,  [B],  1214 — 1236). — Gradual  addition  of  a 
solution  of  antipyrine  in  warm  CeHe  to  COCl2  in  CeH6  followed  by 
warming  the  mixture  to  50°  and  cautious  addition  of  dil.  NaOH 
to  the  cooled  solution  gives  \-phenyl-2  :  Z-dimethylpyrazol-o-one-4- 
carboxylic  [ antipyric ]  acid  (I),  m.p.  213°  (decomp.)  [N«,  K,  Ca,  Ag, 
Pb,  Cu,  and  Cu(NH2)i  salts],  the  constitution  of  which  is  established 
by  its  conversion  by  HX03-H20  (1:1)  at  100°  into  4-nitroanti- 
pyrine,  m.p.  273°,  in  good  yield.  Homoantipyrine  similarly  affords 
\-phenyl-%-methyl-2-ethylpyrazol-a-one-4-carboxylic  [ homoantipyric ] 
acid,  m.p.  178°.  (I)  is  transformed  by  boiling  SOCl2  into  anti- 

pyrinecarboxyl  chloride  (II),  m.p.  171 — 174°,  converted  by  well- 
cooled,  anhyd.  HCX  into  the  corresponding  cyanide,  m.p.  174°,  and 
by  MeOH-C6H5N  at  0°  into  Me  antipyrinecarboxylate ,  m.p.  158°. 
Analogously  prepared  are  the  Et,  m.p.  152°  (also  from  the  Xa  salt 
and  EtBr),  BuP,  m.p.  111°,  isoamyl,  m.p.  99°,  Ph,  m.p.  198°  [also 
from  (I),  P205,  and  PhOH  at  130°],  CH2Ph,  m  p.  126°  (from  the 
Xa  salt  and  CH2PhCl  in  EtOH),  hydroxyqutnolyl,  m.p.  217°,  a-C10H-, 
m.p.  175°,  and0-C]OHr7,  m.p.  186°,  esters.  (II)  and  warmCl-[CH2]2-OH 
afford  p-chloroethyl  antipyrinecarboxylate  (III),  m.p.  144°,  obtained 
also  in  C5H6X  at  room  temp,  and  converted  by  usual  methods  into 
p-cyano-,  m.p.  230°  (decomp. ).  fi  ammo-,  m.p.  >260°  (decomp.), 
P-methylamino-,  m.p.  208°,  p-dimethylamino-,  m.p.  202°  (decomp. j, 
P-diethy lamina-,  m.p.  135°,  ) l-anilino -.  m.p.  242°  (decomp.),  fl-di- 
phenylamino-,  m.p.  134°,  fl-p-ethoxyanilino-,  m.p.  186°,  and  0  p  carb- 
ethoxyanilino-,  m.p.  175°,  -ethyl  antipyrinecarboxylate .  With  CO(XH2)2 
and  XH2-C02Et  in  C„HB  containing  C5H5N  (III)  gives  fi-antipyroyl- 
oxy ethyl-carbamide,  m.p.  130°,  and  -urethane,  m.p.  138°,  respectively. 
(II)  in  C5HsX  is  transformed  by  o-OH-CjH^COjMe,  salol,  and 
guaiacol  respectively  into  o-carbomethoxyphenyl,  m.p.  138°,  o-carbo- 
phenoxyphenyl,  m.p.  179°,  and  o-anisyl,  m.p.  163 — 165°,  anti- 
pyrate.  Quinine  antipyrate  has  m.p.  265°.  (Ill  is  transformed 
by  lactophenin  in  C5H5N  into  O-antipyroyl-lactyl-p-phenetidme,  m.p. 
160°,  and  4-0 -antipyroyloxyacetylantipyrine,  m.p.  256°,  is  derived 
from  4-chloroacetylantipyrine  and  Xa  antipyrate  in  boiling  EtOH. 
(II)  and  cone.  aq.  NH3  yield  antipyramide  [antipyrinecarboxylamide], 
m.p.  242 — 243°,  also  obtained  from  antipyrine  (IV),  NH2-COCl,  and 
AlClj  in  boiling  CS2.  It  is  slowly  transformed  by  IJ205  at  160 — 170° 
into  aniipyronitrile ,  m.p.  224°,  also  obtained  from  (IV),  CNBr,  and 
AlClj  in  CS2.  It  does  not  give  a  nitroso-reaction  and  only  a  weak 
reaction  with  FeCl,;  its  basic  character  is  not  sharply  defined. 
(II)  with  the  appropriate  base  yields  the  corresponding  anilide, 
m.p.  250°,  methylamide,  m.p.  207°,  dimethylamide ,  m.p.  211°,  diethyl¬ 
amide,  m.p.  107°,  benzylamide,  m.p.  141°,  p -phenelidide ,  m.p.  186°, 
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diphenylamide,  m.p.  208°,  a-naphthylamide,  m.p.  210°,  fi-naphthyl- 
V’oc'  m  P'  230°-  P -toluidide,  m.p.  208°,  2  :  4-dimethylanilide,  m.p. 
172-,  m-nitroanilide.  m.p.  245°,  p mitroanilide ,  m.p.  230°,  piperidide 
m.p.  169°,  and  2-pyridylamide,  m.p.  197°.  (II)  and  £-NH2-C8H4-NHAc 
in  warm  C8H8N  afford  N-acetyl-ls' -antipyroyl-p-phenylenediamine, 
m.p.  260°  (decomp.).  Antipyroylphthalimide  has  m.p.  186°  (de¬ 
comp.).  With  the  requisite  base  (II)  affords  -diant  ipyroyl- 
ethylenediamine,  m.p.  234°,  -p-phenylenediamine,  m.p.  370°  (decomp.), 
-benzidine ,  m.p.  304°,  and  -diaminopyridine,  m.p.  298°.  Antipyroyl- 
anlipyrylaniide  has  m.p.  246-5°.  Antipyrureide,  m.p.  251°,  gives 
an  Ac,  m.p.  249°,  and  an  Et,  m.p.  252°,  derivative.  Adaline  and 
(II)  in  warm  C8H8  afford  N-antipyroyl-N’-bromodiethylacetylcarb- 
amide,  m.p.  182°;  the  corresponding  N'-a-bromoisovaleryl  compound, 
m.p.  135°,  is  obtained  from  bromural.  (II)  and  NH2-CH2-C02Et,HCl 
in  warm  C8H,N  give  Et  antipyramidoacetate,  m.p.  128°.  o-Anti- 
pyramidobenzoic  acid,  m.p.  228°  (Et,  m.p.  194°,  and  Bui1,  m.p.  203°, 
ester),  is  described.  N-Antipyroylsulphanil-amide,  m.p.  261°,  and 
-dimethylamide,  m.p.  188",  are  obtained  from  (II)  and  the  requisite 
sulphanilamide  whereas  N-antipyroylsulphanildiethylamide,  m.p.  174°, 
is  derived  from  (IV)  and  ^-diethylaminosulphonylcarbanilyl  chloride 
in  C6H5N.  Boiling  AczO  transforms  (X)  into  antipyric  acetic 
anhydride,  m.p.  154°.  Antipyric  a-ethyl-n-butyric  anhydride,  m.p. 
218°  (decomp.),  benzoic  anhydride,  m.p.  185°,  benzenesulphonic 
anhydride,  m.p.  103°,  and  p  loluenesulphonic  anhydride,  m.p.  102°, 
are  obtained  from  (II)  and  the  requisite  Na  salt  or  from  Na  anti- 
pyrate  and  the  necessary  acid  chloride.  H  W. 

Pyrimidines. — See  B.,  1943,  II,  109. 

Derivatives  of  o-3'-acenaphthoylbenzoic  acid. — See  A.,  1943,  II, 
165. 


respectively.  Standard  methods  yield  2-sulphanilamido-glyoxaline, 
m.p.  262°  (lit.  259°)  (B),  4-sulphanilamido-l  :  2  :  4-triazole ,  m.p.  237° 
(A)  (N4-.dc  derivative,  m.p.  237°),  Z-sulphanilamido-4-methylfurazan, 
m.p.  148 — 150°  (C),  -5-methyl-\  :  2  :  4-oxadiazole  (I),  m.p.  211—213° 
(C),  and  -pyridazine,  m.p.  189 — 190°  (D).  5-sulphanilamtdo-Z- 
naphthylisooxazole  (II),  m.p.  169 — 170°  (C),  b-ammo-2  sulphanil- 
amido-l  :  3  :  4-thiadiazole,  m.p.  259°  (C),  4-amino-,  m.p.  271 — 272° 
■(B),  and  4-diethylamino-2-sulphanilamidopyrimidine,  m.p.  >300° 
(A).  2-Sulphanilamido-oxazole,  m.p.  175 — 176°  (D),  is  prepared  by 
way  of  the  £-N02'C8H4<XVNH-derivative,  m.p.  175 — 177°,  which 
is  reduced  by  FeS04-aq.  NH3.  Z-Sulphanilamido-1  :  2  :  4-triazole, 
m.p.  195 — 196°  (A),  and  4  :  $-diamino-2-sulphanilamido-l  :  3  :  5- 
triazine,  m.p.  290 — 295°  (B),  are  prepared  by  way  of  the  p- 
N02'C  .1 I4-S02*NI  I  derivatives,  which  are  reduced  by  Fe  dust 
in  AcOH.  (I)  and  (II)  are  slightly  active  against  Streptococci 
or  Pneumococci  in  mice ;  the  other  products  are  inactive. 
CH2Cl-CHCl-OEt  and  CO(NH2)2  in  boiling  HzO  give  2-amino- 
oxazole,  m.p.  96 — 98°.  Adding  AcsO  and  later  NaOAc  to  dihydroxy- 
guanidine  hydrobromide  in  AcOH  and  treating  the  product  with 
40%  NaOH  gives  Z-amino-5-methyl-\  :  2  :  4-oxadiazole,  m.p.  117 — 
119°.  Z-Aminopyridazine,  m.p.  168 — 170°,  is  prepared  from  the 
3-Cl-compound  by  NH3-EtOH  at  175°,  and  2-amino-4-dimethyl- 
aminopyrimidine,  m.p.  86 — 88°,  from  4-chloro-2-aminopyrimidine 
by  NHEt2  at  110 — 120°.  M.p.  are  corr.,  usually  with  decomp,  for 
the  ^-NH^CjHi’SOj’NH-compounds.  R.  S.  C. 

Sulphanilamide  type  heterocyclic  compounds. — See  B.,  1943,  III, 

63. 

Benzthiazoles. — See  B.,  1943,  II,  75,  77. 


Pyrazoleanthrones. — See  B.,  1943,  II,  111. 

Dipole  moment  and  structure  of  ms-tetraphenylporphine. — See 
A.,  1943,  I,  117. 

Absorption  spectra  and  structures  of  cytochrom e-c  and  haemoglobin 
derivatives. — See  A.,  1943,  I,  114 

Synthesis  of  di/rooxazole  derivatives.  II.  C.  Musante  (Gazzetta, 

1942,  72,  242 — 250). — Et  5-styrylisooxazole-3-carboxylate  (I)  in 
C,He  with  COMez  and  Na  gives  the  Na  salt  (II)  of  3 -acetoacetyl- 
5-styrylisooxazole,  m.p.  131°  ( Cu  salt).  With  NH2OH,HCl  (III), 
(II)  gives  3' -methyl-5-styryl-Z  :  5' -diisooxazole ,  m.p.  182°,  which  with 
I<2Cr207-H2S04,  or  better  0rO3-AcOH,  gives  Z'-methyl-Z  :  5'-tfiiso- 
oxazole-5-carboxylic  acid,  m.p.  227 — 228°  (decomp.)  ( Ag  salt;  Me 
ester,  m.p.  164 — 165°).  In  C8H8,  (I)  with  EtOAc  and  Na  gives 
El  5-styryl-Z-isooxazoloylacetate,  m.p.  83 — 84°  (Cu  salt,  decomp,  from 
~200°),  which  with  20%  H2S04  at  the  b.p.  gives  Z-acetyl-5-styryl- 
isooxazole ,  m.p.  123°  (oxime,  m.p.  185 — 186°  ;  p-nitrophenylhydrazone, 
m.p.  220 — 221°;  semicarbazone,  m.p.  234 — 235°).  This  in  C8H4 
with  Et2C204  and  Na,  followed  by  dil.  H2S04,  gives  Et  5-styryl- 
Z-isooxazoloylpyruvate,  m.p.  123 — 124°  [Cu  salt,  m.p.  — -220°  (de¬ 
comp.)].  With  (III),  this  gives  a  diisooxazole .  Et  3-methyliso- 
oxazole-5-carboxylate  with  EtOAc  and  Na  gives  Et  Z-methyl-5-iso- 
oxazoloylacetate,  m.p.  52 — 54°  (Cu  salt,  decomp.  .~215°),  which  in 
dil.  H2S04  gives  5-acetyl-3-methylisooxazole.  E.  W.  W. 

Derivatives  of  o-,  m-,  and  p-aminobenzamides  and  related 
compounds.  N.  W.  Hirwe  and  P.  Y.  Kulkarni  (Proc.  Indian 

Acad.  Sci.,  1942,  16,  A,  294— 297).— 5  :  2  :  l-C8H3Br<^^^Me  (I) 

and  cone.  aq.  NH,  at  room  temp,  and  later  0°  give  5-bromo-2-acet- 
amidobenzamide ,  m.p.  194°.  2:5:  l-NH2-C8H3Br-C02H,  BzCl,  and 

10%  NaOH  at  room  temp,  and  later  100°  give  b-bromo-2-benzamido- 
benzoic  acid,  m.p.  260°,  converted  by  boiling  Ac20  into  6-bromo- 
4-keto-2-phenyl-\  :  Z-benzoxazine  [(I),  with  Ph  for  Me],  m.p.  193 — 
194°,  which  with  cone.  aq.  NH3  at  room  temp,  and  later  0°  gives 
o-bromo-2-benzamidobenzamide,  m.p.  211 — 212°,  and  thence  by 
warm  dil.  aq.  NH,  5-bromo-2-phenyl-4-quinazolone,  m.p.  >300°. 
.  NH2-C8H4-0O2Me  (prep,  from  the  acid  by  HCl-MeOH  at  <  10°  and 
then  at  the  b.p.)  gives  NHAcyl,C8H4,C02Me,  which  with  aq.  NH,  at 
room  temp,  gives  NHAcyl-C8H1-CO,NH2,  converted  at  >  the  m.p.  into 
substituted  4-quinazolones.  Similarly,  o-NHBz-C8H4'CO'NHPh  at 
"-'300°,  o-benzamidobenz-m-toluidide  [prep,  from  benzoylanthranil 
(II)  by  m-CjHjMe^NHj  at  170°],  m.p.  220°,  at  250°,  and  o-benzamido- 
benzhydrazide  [prep,  from  (II)  by  N2H4,H20],  m.p.  176°,  at  220° 
give  2  :  3 -diphenyl-,  m.p.  186°,  2-phenyl-Z-m-tolyl-,  m.p.  145°,  and 
Z-amino-2-phenyl-,  m.p.  184—186°,  -4-quinazolone,  respectively, 
m-,  m.p.  223°,  and  p-Benzamidobenzamide,  m.p.  284 — 285°,  Me 
p-acet-,  m.p.  114°,  and  p-benz-amidobenzoate ,  m.p.  160°,  are  described, 

R.  S.  C. 

Piperidine  and  morpholine  derivatives. — See  B.,  1943,  III,  63. 

Chemotherapy.  VI.  Sulphanilamido-heterocyclic  compounds. 

G.  W.  Anderson,  H.  E.  Faith,  H.  W.  Marson,  P.  S.  Winnek,  and 
R.  O.  Roblin,  jun.  (J.  Amer.  Chem.  Soc.,  1942,  64.  2902 — 2905;  cl. 
A.,  1942,  II,  400). — A,  B,  C,  and  D  below  denote  activity  against 
E.  coli  in  a  synthetic  medium,  A  is  <,  B  equal  to,  that  of  sulphanil¬ 
amide,  C  and  D  equal  to  that  of  sulpha-pyridine  and  -thiazole. 
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3  :  2'-Nicotyrine.  Insecticidal  properties  of  azo-derivatives.  R  L. 

Frank,  R.  W.  Holley,  and  D.  M.  Wikholm  (J.  Amer.  Chem.  Soc., 
1942,  64,  2835 — 2838). — Nicotine  and  Pd-asbestos  in  the  vapour 
(41%  at  300—325°)  or  liquid  phase  (30—35%  yield  at  230—280°) 
give  3  :  2'-nicotyrine  (I),  b.p.  104 — 107°/1  mm.,  and  fractions,  b.p. 
210 — 230°/l  mm.  ( — 30%)  and  48 — 70°/l  mm.  By  coupling,  (I) 
gives  azo-derivatives,  C18H9N2'N:NX,  in  which  X  =  £-C8H4-S03Na 
(II),  m.p.  >300°,  p-,  m.p.  200 — 201°,  and  «i-C8H4-N02,  m.p.  156 — 
157°,  p-C8H4-C02H,  m.p.  245 — 246°  (decomp.),  and  S-C10H7,  m.p. 
148°,  which  dye  wool  and  protect  it  considerably  from  attack  by 
Attagenus  piceus.  SnCl2-HCl  reduces  (II)  to  5 T -amino-Z  :  2 '-nicotyr- 
ine,  m.p.  86 — 87°  [unstable  dihydrochloride ;  stable  dipicrate,  m.p. 
173 — 174°  (decomp.)],  unstable  in  air  or  hot  EtOH,  H20,  Et2Or  or 
CHC13.  R.  S.  C. 

Structure  of  riddelliine,  the  alkaloid  of  Senecio  riddellii.  I.  R 
Adams,  K.  E.  Hamlin,  jun.,  C.  F.  Jelinek,  and  R.  F.  Phillips  (/. 
Amer.  Chem.  Soc.,  1942,  64,  2760 — 2763). — Riddelliine  (prep,  from 
S.  riddellii  described;  0 — 0-7%)  (I),  C18H23OeN,  m.p.  197 — 198° 
(decomp.),  [ajg1  -109-5°  in  CHC13  (cf.  Manske,  A.,  1939,  II.  232) 
[hydrochloride,  m.p.  225 — 226°  (decomp.;  vac.),  [a] —80-6°  in 
H20 ;  methiodide,  m.p.  260 — 262°  (decomp,  from  235°)],  in  boiling 
aq.  Ba(OH)2  gives  retronecine  (91%)  and  riddellic  acid  (II)  (85%), 
C,8Hlt08,  m.p.  (-PH20)  62°  and  (anhyd.)  102 — 103°,  [a]J,2  (anhvd.) 
—  2-65°  in  EtOH.  Hydrogenation  (Pt02;  2 — 3  atm.;  EtOH)  of 
(II)  gives  a  mixture,  but  that  of  its  Me2  ester  (prep,  by  CH2N2), 
b.p.  144 — I4f>°/1  mm.,  [a]^2  —2-84°  in  EtOH,  gives  Me2  dihydro- 
riddellate ,  b.p.  146 — 147 °/l  mm.,  [a]j^  —15-3°  in  EtOH.  H2-Raney 
Ni  at  2 — 3  atm.  reduces  (I)  in  aq.  EtOH  to  tetrahydroridelliine  (III), 
m.p.  205°,  [o]g  —9-5°  in  EtOH,  hydrolysed  [Ba(OH)a]  to  retro- 
necanol  (IV)  and  (II),  but  H2-Pt02  in  aq.  EtOH  at  2 — 3  atm. 


co2h-cbh12o2-co, 

(II.) 

gives  an  amorphous  H8-compound,  hydrolysed  to  (IV)  and  an  oily 
acid.  (Ill)  has  the  properties  of  a  NH2-acid.  Structures  are, 
therefore,  as  shown.  M.p.  are  corr.  R.  S.  C. 

Alkaloids  of  fumariaceous  plants.  XXXV.  Corydalis  platicarpa , 
Makino.  R.  H.  F.  Manske  (Cannd.  J.  Res.,  1943,  21,  B,  13—16). — 
The  plant  contains  protopine,  f-tsocorypalmine,  isocorydine  (iden¬ 
tical  with  luteanine,  A.,  1939,  II,  395),  corybulbine,  aurotensine, 
f-tetrahydropalmatme,  corydaline,  bicuculline,  d/-stylopine,  and  a 
neutral  compound,  C8H8ON,  m.p.  172°.  A.  Li.  - 

Alkaloids  of  seeds  of  Delphinium  datum,  L.  J.  A.  Goodson 
(J.C.S.,  1943,  139 — 141). — The  alkaloids  of  the  seeds  of  D.  elatum 
consist  mainly  of  methyl-lycaconiline  (I),  C37H48Oi8N2,  m.p.  128° 
(sinters  at  119°)  (not  cryst.),  [a],?  -f49T°  in  EtOH  (purified  through 
the  hydriodide ,  m.p.  201°  (decomp.),  [a]|3  + 18-5°  in  N-KOH--EtOH), 
and  small  quantities  of  two  bases,  viz.,  delpheline,  C22H3306N,  m.p. 
227°  (sinters  at  222°),  [a]1,?  -25-8°  in  CHC13  [ hydrochloride ,  +H20, 
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m.p  219’,  with  frothing  sinters  at  215°).  [a]ff  —  42-8°  in  H,0; 
nitrate,  m.p.  191 — 193s,  [Q'j*  —41-2’  in  H,0],and  delatine,  C 
m.p.  148°  (sinters  at  14l  =  )  (+HsOl,  [a]g  -i-  13-o°  in  0-2n-HC1.  or 
anhvd..  m  p.  261 — 264’  ( hydrochloride ,  m.p.  274 — 277°,  [a]JJ  -1-13  4° 
in  H,0).  (Ii  and  s-XaOH-EtOH  afford  methylsuccinylanthranilic 
acid  [methyl-lycoctinic  acid]  (Hi,  m.p.  155°  (sinters  at  147°),  [a  ^ 
•—7-0°  in  EtOH,  and  lycoctonine  III.  —  HtO,  m.p.  143°  (sinters  at 
138,:),  [o’*  -1-53  2°  in  EtOH.  or  anhyd..  m.p.  126°  (sinters  at  119’ 
and  froths  at  143:).  ,11)  is  hydrolysed  by  boiling  10°o  HC1  to 

/-methylsuccinic  acid  (IVi.  m.p.  114’  (sinters  at  111°).  and  0- 
KH,‘C4H4-CO,H.  Hydrolysis  of  (I)  with  10%  HC1  in  a  closed 
vessel  at  room  temp,  gives  (IV;  and  anthranoyl-lycoctinine.  m.p. 
172’  (sinters  at  168°).  fojjf  —32-4’  in  0-2n-HC1  “hvdrolvsed  bv 
vNaOH-EtOH  to  (III)’ and  o-XH.-C.H.-CO.H  .  ('III.  is' obtain¬ 
able  from  the  roots  of  Aconitum  lycoctonum  ;  thus  its  presence  in 
these  two  genera  of  Ranunculaceae  is  established.  A.  T.  P. 

Alkaloid  of  Berberis  umbellata ,  Wall.  HI.  R-  Chatter] ee  (/. 
Indian  Chem.  Soc.,  1942,  19.  385 — 388  . — Umbellatine  1I1  is  con¬ 
verted  by  oxidation  with  KMnO,  into  hemipinic  acid  (ethylimide, 
m.p.  90°)  and  by  fusion  with  KOH  into  protocatechuic  acid.  The 
2  OMe  groups  are  ortho  in  the  C,H,  nucleus  of  (I)  and  other  groups, 
such  as  CH.O,  and  OH,  are  not  present  in  this  nucleus.  H.  W. 

Alkaloid  from  Menispermum  canadense,  L.  R.  H.  F.  Manske 
[Canad.  J .  Res.,  1943,  21,  B.  17 — 20). — The  subterranean  stems  and 
roots  contain  2-2%  of  alkaloid,  consisting  ( ?  entirely)  of  dauricine 
(Kondo  et  at..  A.,  1935,  637)  (dimethiodide.  m.p.  201°,  [u[g  —114° 
in  H,0).  which  on  exhaustive  methylation  (dimethiodide  of  the 
dimethine  base,  m.p.  211°)  and  oxidation  (KMnO,  in  COMe,) 
fields  1  :  l'-dicarboxy-4-methoxy-,  while  its  O-Et  ether  similarly 
vields  the  -4-ethoxy -3  :  4'-diphenyl  ether.  A.  Li. 

Anricnlarine,  a  new  alkaloid  from  the  roots  and  stems  of  Hedyotis 
auricularia.  A.  X.  Ratnagiriswaran  and  K.  Yenkatachalam  ( J . 
Indian  Chem.  Soc..  1942,  19,  389 — 392). — Chemical  examination  of 
the  root  and  stems  shows  the  presence  of  fatty  matter  yielding 
stearic  and  linoleic  acids  when  hydrolysed,  a  phytosterol,  m.p.  141 — 
142°  (acetate,  m.p.  128 — 129’),  alizarin,  H,C;0„  glucose,  auricularine 
iT  .  C4IHsiOXi,H.O,  m.p.  201°  (decomp.),  becomes  brown  at  192’ 
r oxalate ,  becomes  brown  at  1 80’  and  chars  without  melting  at  230°  ; 
picrate,  m.p.  217 — 218°  (decomp.!],  a  substance  giving  a  hydriodide, 
darkens  at  195°  and  chars  without  melting  at  215 — 220°,  and 
amorphous  bases.  (I),  which  differs  from  hedvotine  (Dey  et  at., 
A..  1934,  87),  is  present  in  very  small  proportion.  H.  IV. 

VIII.— 0RGAN0-METALLIC  COMPOUNDS. 

Relative  reactivities  of  organ o-metaDic  compounds.  XLIX.  Re¬ 
actions  of  group  IV  MR)  compounds  with  silver  and  copper  salts. 

H.  Gilman  and  L.  A.  Woods  ( J .  Amer.  Chem.  Soc.,  1943,  65,  435 — 
437). — The  fate  of  R  in  cleavage  of  MR4  by  inorg.  salts  depends  on 
the  nature  of  both  reactants.  Thus,  PbPh,  with  AgX 03  in  EtOH 
gives  67-5 — 70-2%  of  Ph,  and  74-3 — 76-8%  of  PbPhj-XOj,  but  with 
Cu(XO,|„3H.O  in  EtOH  gives  86-5%  of  C,H„  a  trace  of  Ph„  and 
66-8—76%  of  PbPh3-NO,.  SnPh4  with  AgXO,  in  boding  EtOH 
gives  C,H,  (80-6%),  and  Ph.  (5-2%).  PbMe4  with  AgXO,  at  —70° 
gives  C,H,  (98-3%).  C,H4  (2-1%),  Pb  Me,  nitrate  (82-7%),  and  CH4 
(4-0%),  and  with  Cu(XO,)„3H,0  gives  C,H,  (74-6%),  PbMe,*XO, 

I. 71-3%  isolated  as  iodide),  and  CH4  (2 1  -1  %,  formed  by  hydrolysis 
of  CuMe).  FbEt,  with  AgXO,  gives  C4H„  (52-0),  C,H,  (27-8). 
C,H,  (15-51.  and  PbEt,Cl  (72-7%),  and  with  Cu(XO,),.3H,0  gives 
C,H14  (52-5),  C.H,  (26-3),  C,H4  (16-7).  and  PbEt,Cl  (75-7%).'  CuMe. 
formed  in  situ  "from  LiMe  and  Cul  in  Et,0  at  —15°  (later  0°),  with 
BzCl  at  —15°  gives  COPhMe  156-5%).  PbMe4  in  EtOH  with 
Cu(XO,j,,3HjO  at  —70°  and  then  BzCl  gives  3%  of  COPhMe. 
SiPh4  and  GePh4  do  not  react  with  AgXO,  in  boiling  EtOH. 

R.  S.  C. 

Bivalent  and  tervalent  rhodium.  IV.  Polynuclear  complexes  of 
rhodium  and  tin  with  tertiary  arsines.  F  P.  Dwyer  and  R.  S. 
.Nyholm  ij  Proc.  Roy.  Soc.  Sew  South  H  ales,  1942,  76.  129 — 132). — 
(AsPh,Me.RhCl,l  with  SnCl,  gives  dichlorohexahisdiphenylmethyl- 
arsine  - p.  - dichlorotmrhodiumu  - p  - dichlorodirhodiumu  -  p-dichlororhod- 
i«*n-/ii>,  m.p.  149°,  whilst  RhCl,  and  SnCl,  in  XaOH  with  AsPh,Me 
yield  (probably)  the  isomeric  dichlorohexakisdiphenylmethylarsine - 
p-dichlororhodiuma-ttn-p-dichloroditin-p-dichlorottnrhodium,  m.p. 
129°.  RhCl,  gives  different  types  of  complex  with  dialkyl-  and 
diaryl-arsines.  The  following  were  prepared  :  dichlorotris-p-tolyl- 
dimethylarsine-p-dichlororhodiumlu-tin,  m.p.  111°,  and  tetrachloro- 
hexatrisdiphenylmethylarsine  -p  -dichlororhodi  urn™  -  tin  -  p  -  dichlorotin  - 
rhodium111,  m.p.  176 — 178°.  These  compounds  are  readily  dis¬ 
sociated  and  the  corresponding  Br-  and  I-derivatives  could  not  be 
isolated.  F.  R.  G. 

Serological  properties  of  simple  substances.  I.  Precipitation  re¬ 
actions  between  antibodies  and  substances  containing  two  or  more 
haptenic  groups.  L.  Pauling,  D.  Pressman,  D.  H.  Campbell,  C. 
Ikeda,  and  M.  Ikawa  (/.  Amer.  Chem.  Soc.,  1942,  64,  2994 — 3003). — 
p-p' -Ammobenxeneacophenylarsonic  acid  is  prepared  by  condensing 


£-XO-C,H,-AsO,H,  (I)  with  £  XH„-C4H4-XH  Ac  in  boiling  AcOH  or 
p-X,Cl-C4H4-AsO,H,  (II'  with  X'HPh-CH,-SO,H  in  0-3x-Xa,CO, 
and  hydrolysing  the  products  bv  aq.  alkali.  £-XH,-C4Ht-AsO,H, 
(III)  or  />-C,H,(XH,),  and  [I)  give  azobenzeneA  :  4‘-diarsonic  and 
p-bencenedi-p'-azophenylarsonic  acid,  respectively.  Coupling  (II)  or 
^-X,Cl-C4H4-X,-C4H4-AsO,H,-p  with  the  appropriate  phenol  in  dil. 
aq.  Xa,CO,,  sometimes  containing  10%  of  CSHSX,  gives  o-cresol- 
3  :  5-,  S-amino-b-sulpho- 1  -naphthol-2  :  7-,  and  4  :  4' -dihydroxy di- 
phenyl-3  :  Z'-di-p-azophenylarsonic  acid,  resorcinol-  and  phlorogluc- 
inol-2  :  4  :  6-tn-p-azophenylarsonic  acid,  2:4:  A'-tnhydroxy  azobenz- 
ene-3  :  5  :  3’  :  S -tetr a-p- azopheny l ar sonic  acid,  diphenyl-4  :  4'-di-(4”- 
azoresorcinol-2"  :  &"-di -p-azophenylarson it  acid),  o-cresol-Z  :  5 -di-  and 
resorcinol-2  :  4  :  G-tri-p-p'-azobenzeneazophenylarsonic  acid,  diphenyl- 
4:4 '  -di-  (4"  -  azoresorcinol  -  2"  :  6"  p-p'  -  azobenzensazophen  via  r  son  ic 
acid),  4-hydroxy-,  2  :  4 -dihydroxy-,  and  4-amino-azobenzene-4'-arsonic 
acid,  p' -Hydroxybenzeneazo-p-azobenzene-p" -azophenylarsonic  acid  is 
similarly  prepared  in  XaOAc  -AcOH.  2:4:  4'- 3  nhydroxy azobenzene 
and  diphenyl-4  :  4'-<fi-(2"  :  4" -dihydroxy azobenzene)  are  prepared  from 
m-C,H,(OH),  by  £-0H-C,H4-X,C1  and  (-C,H4-X,Cl-£),,  respectively, 
•  in  XaOH.  pCO,F.t-XH-C,H,-COCl  and  (II)  give,  after  hydrolysis. 
p-aminobenz-p'-arsonoanilide.  The  appropriate  acid  chloride  or 
anhydride  with  (III;  in  alkaline  or  buffered  aq.  solution  gives 
carbanilide-4  :  4’  diarsonic  acid,  oxal-,  succin-,  ad  ip-,  sebac-.  phthal  , 
iso phthal-,  and  terephthal-dianilide-4  :  4 ’-diarsonic  acid.  For  bio¬ 
logical  results  see  A.,  1943,  III,  442.  R.  S.  C. 

Preparation  of  bisarylphosphonic  acids.  G.  M.  Kosolapoff  ( J . 
Amer.  Chem.  Soc.,  1942,  64,  2982 — 2983). — Adding  MgPhBr  in 
Et,0  to  POC1,  in  boiling  Et,0  gives,  after  hydrolysis,  55%  of 
Ph,PO,H  and  some  PPh,0.  jt>-C,H4Cl‘MgBr  gives  51%  of  d i-p- 
chlorophenylphosphonic  acid,  m.p.  171 — 172-5°,  and  some  ( p 
C,H4Cl),PO.  Yields  are  slightly  lower  at  0°.  Dil.  solutions  (0-2 
mol.  per  1.)  are  beneficial.  R.  S.  C. 

Mercuriphenyl  salts, — See  B.,  1943,  II,  110. 

Ionic  nature  of  the  Grignard  reagent.  W.  V.  Evans  and  R. 
Pearson  (J.  Amer.  Chem.  Soc.,  1942,  64,  2865 — 2871). — Transference 
of  MgBu“Br  and  MgEtBr  and  conductance  of  MgEt,  and  ZnEt,  in 
Et,0  are  determined.  Interaction  of  ZnCl,  and  MgEtBr  in  Et,0 
is  instantaneous.  From  these  and  known  facts  it  is  concluded  that 
halogen  and  alkyl  ions  are  formed  from  MgRX,  that  the  cation  is 
small,  slow,  and  co-ordinated  with  EttO,  whereas  the  anion  is 
large,  mobile,  and  co-ordinated  with  MgRX,  MgX,,  and  MgR,. 

R.  S.  C. 

Grignard  reactions.  XVI.  F.  C.  Whitmore  and  C.  E.  Lewis. 
XVTI.  Reactions  of  esters  and  acid  chlorides  with  Grignard  reagents. 
F.  C.  Whitmore  and  W.  S.  Forster.  XVLLl.  Reactions  of  magnes¬ 
ium  benzyl  chloride.  F.  C.  Whitmore  and  T.  K.  Sloat  (J.  Amer. 
Chem.  Soc..  1942,  64  2964 — 2966,  2966—2968,  2968—2970;  cf.  A., 
1942,  II,  393).— XVI.  Substitution  on  the  CH,  of  COR-CHjR' 
decreases  the  amount  of  enolisation  occurring  in  presence  of  MgMel, 
Et  being  more  effective  than  Me.  ^-Substitution  has  much  less 
effect.  The  following  %  of  enolisation  and  addition  of  MgMel. 
respectively,  are  recorded  :  COMe-CEtj  94,  0 ;  COMe-CMeEt,  84,  0  ; 
COMe-CMe2Et,  14,  74;  COMeBu*  5,  86;  COMe-CH.Bu*  0,  100: 
COBuy,CEtj  85,  0;  CH.ICH-CO-CEt,  (I)  0,  58;  CEtyCOjR  (R  -  Me, 
b.p.  164 — 165° ,734  mm.,  or  Et,  b.p.  85 — 87°/30  mm.)  0,  0; 
CMeEtj-COjEt  (III,  b.p.  73°/35  mm.,  25,  45  {apparent  enolisation 
due  to  that  of  the  ketone  formed  ;  cf .  CMeEt,-CO,Bu“  from  (II)  and 
X'aOBu<I-Bu“OH  ;  b.p.  104— 105°  38  mm.]  22,  60} ;  CMe,Et-COjEt. 
b.p.  140— 141°  744  mm.,  0,  100;  CEvCO[CHj]2-OH  58.  27; 
CH,(CO-CEtj)t  (III)  91  2.  55  2;  CHMefCO-CEt,),  (IV)  79  2,  19-2%, 
The  following  reactions  are  recorded  :  EtOAc  -A  MgEtBr  -r- 
CMeEvOH->(  +  HCl)  CMeEtjCl -> (Mg ;  CO,)  CMeEVCO,H,  b.p. 
157°  734  mm  (SOC1,)  CMeEt,-COCl->(-MgMeBr)COMe-CMeEt„ 
b.p.  77 — 79“/20  mm.  (2  :  4-dinitrophenylhydrazone,  m.p.  73 — 74°) ; 
CEtj-CO-[CHL!tOH  —  CuS04->(I),  b.p.  97°, 36  mm.,  polymerises 
when  kept;  CEt,-COCl  -  MgMeBr -^-CEt,-CH,-OH  (40%),  b.p.  96— 
100°,|40  mm.  (a-naphthylurethane,  m.p.  131 — 132°),  +  COBufl-CEt, 
(43%).  b.p.  86 — 87° '12  mm.  (no  CO  derivatives  obtainable)  ; 
CMeEt,-COCl  -J-  MgMeBr COMe-CMeEt,  (48%),  b.p.  77— 79°/20 
mm.  (2  4-dinitrophenylhydrazone,  m.p.  73 — 74°);  CMe,Et-MgCl  — 
MeCHO  ->carbinol  (+CrO,-AcOH  ;  <30°)  COMe-CMe,Et.  b.p. 

130°/733  mm.  (2  :  4-dinitrophenvlhydrazone,  m.p.  112°) ;  RCOC1 
XaOR'— R'OH  ->  RCO,R' ;  (III)  with  X'a  in  Et,0  and  then  Mel- 
dioxan  gives  (IVl  (41%),  b.p.  164°/6  mm.  (no  FeCl,  colour  or  Cu 
salt) . 

XVII.  The  following  amounts  of  sec.  and  tert.  alcohols,  respec¬ 
tively,  are  formed  bv  MgRBr  :  (a)  from  BuvCOCl,  R  =  Et  60.  26-1, 
Pr°  76,  0  also  CH,Buy-OH  (V)  20],  Prf  53,  0  also  (V)  231,  Bu“  71,  0 
[also  (V)  281,  and  Bu6  26,  0  also  (V)  61];  (6)  from  BuyCO,Me, 
R  =  Et  8-6,  76-5.  Pr“  48,  40,  P'rf  0,  44-8,  Bu“  40.  50,  Bu£  25-7,  29-4, 
(c)  from  CH,Buy-COCl.  R  =  Et  0,  57-6,  Pr°  24-4,  57,  Pr0  26-7,  0 
‘32-7°o  of  ketone),  Bu“  20-5,  9-9,  Bu£  48-9,  13-8  (20-1  %  of  ketone), 
id]  from  CH,Bu0-CO,Me,  R  =  Et  0,  68-5  (5%  of  ketone),  PC1  20-4, 
61-8  (7%  of  ketone),  Pr0  16-1,  55-3,  Bu“  0,  71-4  (trace  of  ketone), 
Bu0  9-2,  34-2%  (32%  of  ketone).  Xon-formation  of  primary- 
alcohols  shows  that  aldehydes  are  not  intermediates  in  the  reactions. 
The  following  are  recorded  :  CMe,Et-COCl,  b.p,  129-8°/727  mm. ; 
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Stt-trimethyl-n-y-hexyl  a-naphthylur ethane,  m.p.  88 — 90°  ;  /8S8-/W- 

methyl-n-y-hexyl  a-naphthyl- ,  m.p.  76-5 — 77-5°,  and  phenyl-urethane, 
m.p.  58 — 59°;  ftfS^-trimethyl-n-h-heptyl  a-naphthylurethane,  m.p. 

XVIII.  Adding  CH2Ph'MgCl  to  AcCl  at  0°  gives  18%  of  o- 
CjHjMe-COMe,  but  the  reverse  addition  gives  only  3%  thereof; 
at  25°  16-5%  is  obtained.  Only  the  normal  products  are  obtained 
by  adding  CH2Ph-MgCl  to  MeCN,  NH2Ac,  C02.  02,  EtOAc,  CH2PhCl, 
or  H.O  (cf.  lit.).  R.  S.  C. 

IX.— PROTEINS. 

Iodinated  proteins  and  their  action.  I.  Abelin  (Helv.  Chim.  Acta, 
1942,  25,  1421 — 1432). — Iodination  of  proteins  does  not  occur 
homogeneously  but  leads  to  mono-  and  di-iodotyrosine,  iodohistidine, 
iodotryptophan,  and  products  containing  thyroxine  (I)  which  yield 
the  latter  in  pure  form  after  energetic  hydrolysis.  Although  many 
iodinated  proteins  resemble  the  thyroid  protein  in  containing  (I) 
there  is  a  pronounced  physiological  difference.  In  contrast  to 
thyroglobulin  the  intact  iodinated  proteins  are  without  sp.  influence- 
on  the  glycogen  metabolism  of  the  liver  or  the  creatine  changes  of 
the  heart  and  striated  muscle ;  they  have  no  action  on  the  activity 
of  heart,  lungs,  or  nervous  system.  Certain  synthetic  iodinated 
proteins  cause  increased  caloric  output  but  in  a  degree  much  inferior 
to  that  of  the  thyroproteins.  Outside  the  animal  body  only  (I) 
can  be  obtained  by  chemical  means.  .The  prep,  of  synthetic¬ 
ally  iodinated  proteins  with  full  thyroid  activity  has  not  yet  been 
achieved.  H.  W. 

Effect  of  salts  on  the  formation  of  protein  complexes  during  heat- 
denaturation.  A.  Kleczkowski  (Biochem.  J.,  1943,  37,  30 — 36). — 
The  formation  of  complexes  between  different  proteins  undergoing 
heat-denaturation  together  occurs  in  the  absence  of  salts  only  in 
mixtures  containing  H2O  sol.  serum-globulin.  The  efficiency  of 
salts  in  promoting  the  formation  of  complexes  is  determined  by  the 
valency  of  the  anion  on  the  acid  side  and  of  the  cation  on  the 
alkaline  side  of  the  isoelectric  point  of  the  protein,  ions  of  higher 
valency  being  more  effective  than  those  of  lower  valency. 

H.  G.  R. 

Fixation  of  formaldehyde  by  scleroproteins.  C.  T.  Baudouy 
(Compt.  rend.,  1942,  214,  692 — 695). — Only  those  proteins  which 
contain  tryptophan  and  histidine  units  combine  irreversibly  with 
CHjO.  Collagens  which  do  not  contain  these  acids  liberate  CHzO 
quantitatively  from  the  complex  by  distillation  or  the  action  of 
H2S04.  Globin  (from  horse  blood)  under  the  same  conditions 
liberates  only  30%  of  the  combined  CH20.  P.  G.  M. 

Tryptophan  content  of  various  proteins.  H.  S.  Milone  and  E.  L. 
Everitt  (Proc.  Soc.  Exp.  Biol.  Med.,  1942,  51,  82 — 83). — Tryptophan 
of  a  no.  of  proteins  was  determined  by  a  short  procedure  (A.,  1939, 
II,  44)  and  found  to  agree  with  the  results  already  obtained  by 
Jones  et.  al.  by  their  longer  method  (A.,  1925,  i,  98).  V.  J.  W. 

Partial  acid  hydrolysis  of  cow-hide  gelatin.  A.  H.  Gordon, 
A.  J.  P.  Martin,  and  R.  L.  M.  Synge  (Biochem.  J.,  1943,  37,  92 — 
102). — Cow-hide  gelatin  is  hydrolysed  by  IOn-HCI  at  37°.  Electro¬ 
dialysis  at  pH  6  effects  a  separation  into  basic  and  neutral  fractions 
of  NH2-acids.  Analysis  of  the  former  suggests  that  residues  of  basic 
NH2-acids  are  linked  to  residues  of  higher  (NHJj-acids  in  gelatin. 
The  neutral  fraction  is  acetylated  and  fractionally  chromatographed 
on  Si02  gel ;  a  4-day  hydrolysate  yields  a  glycine-leucine  dipeptide, 
and  a  19  day  hydrolysate  proline-alanine  dipeptide,  proline-glycine 
dipeptide,  and  proline-alanine-glycine  tripeptide,  in  addition  to 
(NH2)racids  including  /-valine.  The  diketopiperazines  isolated  by 
some  earlier  workers  are  probably  artefacts  resulting  from  the 
corresponding  dipeptides.  Evidence  is  presented  to  show  that  acids 
with  longer  fatty  side-chains,  e.g.,  phenylalanine,  leucine,  etc.,  are 
not  linked  to  one  another.  P.  G.  M. 

Amino-acid  content  of  gramicidin.  A.  H.  Gordon,  A.  J.  P. 
Martin,  and  R.  L.  M.  Synge  (Biochem.  /.,  1943,  37,  86 — 92). — 
Gramicidin  (from  tyrothricin)  is  hydrolysed  with  HC1  in  aq.  AcOH 
with  exclusion  of  air  (cf.  Hotchkiss,  A.,  1942,  II,  42).  The  following 
NH2-acids  have  been  demonstrated  (N  as  %  of  total)  :  leucine 
20-2,  tryptophan  40 — 45,  valine  1 6-6,  alanine  10  1,  glycine  5-3 — 6-6. 
These  vals.  are  in  close  agreement  with  the  calc.  vals.  for  a 
min.  mol.  containing  30  atoms  of  N  as  demanded  by  a  mol.  with 
24  residues,  i.e.,  6  leucine,  6  tryptophan,  5  valine,  3  alanine,  2 
glycine,  and  2  of  an  unknown  hydroxyamino-acid.  Gramicidin 
does  not  contain  serine.  P.  G.  M. 

Partition  chromatography  applied  to  protein  constituents.  A.  H. 

Gordon.  A.  J.  P.  Martin,  and  R.  L,  M.  Synge  (Biochem.  J.,  1943, 
37,  79 — 86). — The  theory  of  partition  chromatography  in  relation 
to  the  separation  of  NH2-acids  and  peptides  is  discussed  The 
prep,  of  the  Si02  gel  and  the  micro-determination  of  phenylalanine, 
leucine  +  isoleucine,  valine,  methionine,  proline,  alanine,  and  tyr¬ 
osine  as  'tti ei r  Ac  derivatives  is  described,  and  the  method  is  applied 
to  hydfif§ly*§ates  of  wool  and  cow-hide  gelatin.  The  val.  for  phenyl- 


alanine-N  (as  %  of  total  N)  in  wool  hydrolysates  is  only  0-8%, 
<  half  the  vals.  obtained  by  earlier  workers.  P.  G.  M. 

Separation  of  basic  amino-acids  from  protein  hydrolysates. — See 

A.,  1943,  III,  363. 


X.— MISCELLANEOUS  UNCLASSIFIABLE 
SUBSTANCES. 

Bitter  principles  of  neem  oil.  (a)  S.  Rangaswami.  (b)  S.  Sid- 
diqui  (Current  Sci.,  1942,  11,  367 — 368,  368). — (a)  Polemical.  A 
comparison  is  drawn  between  nimbin  (1),  and  nimbinin  (11)  (Sid- 
diqui,  A.,  1943,  II,  19),  and  the  substances  (CsH,02)„  and  (C4H,02)„ 
isolated  from  the  EtOH  extract  of  neem  oil  by  Murti  et  al.  (A 
1942,  II,  123). 

(b)  EtOH  extraction  of  neem  oil  is  too  mild  and  the  substances 
obtained  are  not  the  same  as  (1)  and  (11).  F.  R.  G. 

Quassin.  IV.  Minor  constituent  of  Jamaican  quassia  wood. 

E.  P.  Clark  (J .  Amer.  Chem.  Soc.,  1942,  64,  2883 — 2884;  cf.  A., 
1938,  II,  288). — Mother-liquors  (A.,  1937,  II,  297)  from  this  wood 
yield  0-015%  of  a  mixture,  m.p.  166 — 167°,  partly  separated  by 
adsorption  into  neoquassin  and  a  non-cryst.  material.  R.  S.  C. 

Action  of  organic  acids  on  cornstalk  lignin.  E.  Fisher  (Iowa 
State  Coll.  J.  Sci.,  1943,  17,  241 — 250). — The  amount  and  OMe 
content  of  the  lignin  extracted  by  aq.  org,  acids  of  different  concns. 
is  reported.  The  results  show  that  hydrolysis  plays  an  important 
part,  and  that  during  the  extraction  with  lactic  acid  fractionation 
takes  place.  Aq.  HCOzH  containing  HC1  appears  to  cause  con¬ 
densation-polymerisation  reactions.  Anhyd.  HC02H,  AcOH,  and 
EtCOaH  form  esters  with  the  lignins  they  extract.  The  action  of 
acids  on  isolated  lignin  is  not  the  same  as  on  that  in  the  plant. 
Lactic  acid  adds  COzH  groups  to  both  natural  and  isolated  lignin ; 
a  mechanism  for  this  process  is  suggested.  A.  Li. 

Toxic  principles  of  poison  ivy. — See  A.,  1943,  III,  447. 


XL— ANALYSIS. 

Absorption  tube  tares  in  carbon  and  hydrogen  micro-determin¬ 
ations.  W.  M.  MacNevin  and  J.  E.  Varner  ( Ind .  Eng.  Chem. 
[Anal. ],  1943,  15,  224 — 225). — The  precautions  to  be  observed 
when  using  a  Pregl-type  tube  as  a  control  or  as  a  tare  in  micro¬ 
weighings  are  described.  J.  D.  R. 

Micro-determination  of  hydroxyl  content  of  organic  compounds, 
acetic  anhydride-pyridine  mixture  as  reagent.  J.  W.  Petersen, 
K.  W.  Hedberg,  and  B.  E.  Christensen  (Ind.  Eng.  Chem.  [Anal.], 
1943,  15,  225 — 226). — Free  OH  is  determined  by  esterification  with 
Ac20-C6H6N  and  titrimetric  determination  of  the  excess  of  Ac20. 

J.  D.  R. 

Cerate  and  periodate  oxidimetry.  Perchlorato-cerate  and  periodate 
ions  as  oxidants  in  the  determination  of  organic  compounds.  G.  F. 
Smith  and  F.  R.  Duke  (Ind.  Eng.  Chem.  [Anal.],  1943,  15,  120 — 
122). — The  mechanism  of  the  oxidation  of  aliphatic  org.  com¬ 
pounds  by  HI04  using  Malaprade's  procedure  (A.,  1928,  867)  is  dis¬ 
cussed.  The  principles  governing  the  oxidation  of  aliphatic  org. 
compounds  by  Ce(C104)4"  in  presence  of  4m-HC104  are  discussed. 
Experimental  procedure  follows  that  previously  given  (A.,  1941,  II, 
386)  for  glycerol.  Results  of  analysis  of  a  series  of  org.  compounds 
are  given.  The  Ce(C104),"  method  is  of  wider  application  than  the 
HI04  method ;  speed  of  reaction  and  the  no.  of  oxidation  equivs. 
are  also  greater.  L.  S.  T. 

Indirect  analysis  of  organic  mixtures.  See  A.,  1943,  III,  447. 

Histochemical  reactions  for  lipin  aldehyde  and  ketones.  -See  A„ 
1943,  III,  368. 

a-Naphthol  colour  test  for  dihydroxyacetone  and  hydroxymaleic 
acid. — See  A.,  1943,  III,  448. 

Nature  of  Waser’s  specific  colour  reaction  for  a-amino-acids.— See 
A.,  1943,  II,  153. 

Adsorption  analysis  of  amino-acids  and  peptides.— See  A.,  1943, 
I,  151. 

Fluorometric  determination  of  tocopherol.  M.  Kofler  (Helv.  Chim. 
Acta,  1942,  25.  1469 — 1474). — The  substance  is  dissolved  in  abs. 
EtOH  and  oxidised  with  cone.  HNOs.  The  resulting  solution  is 
shaken  with  HaO  and  light  petroleum.  The  residue  from  the  last 
solvent  is  condensed  with  o-C8H4(NH2)2  in  AcOH  and  the  fluorescence 
of  the  resulting  phenazine  is  compared  with  that  produced  ana¬ 
logously  from  a  known  wt.  of  tocopherol  (I).  The  method  determines 
essentially  free  (I)  ;  if  tocopheryl  esters  are  present  the  oxidation 
should  be  preceded  by  hydrolysis.  H.  W. 
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Isomerisation  of  n-paraffins. — See  B.,  1943,  II.  142. 

Co-ordination  of  silver  ion  with  unsaturated  compounds.  II.  cis- 
and  Irons- A^-Pentene.  H.  J.  Lucas.  R.  S.  Moore,  and  D.  Pressman. 
13J  Mixtures  of  trimethylethylene  and  cyclohexene.  H.  J.  Lucas, 
F.  W.  Billmeyer,  jun.,  and  D.  Pressman  (/.  Amer.  Chem.  Soc., 
1943.  65,  227—229,  230—231  ;  cf.  A..  1938,  II,  224).— II.  Dis¬ 
tribution  consts.  Kw  and  Kjj  for  cis-  (I)  and  IraKS-A^-pentene  (II) 
and  mixtures  thereof  between  CC14  and  (i)  H20  and  (ii)  n-KN'O, 
and  argentation  consts.  Ko  and  Ke  are  determined.  cis-Configur- 
ation  favours  solubility  in  HsO  and  co-ordination.  Since  (I)  and 
(II)  have  distinguishable  K0  and  A'B,  isomerisation  does  not  occur 
in  the  Ag  complex.  For  mixtures  of  (I)  and  (II),  Kw  and  Ko,  but 
not  Kd  and  KE,  agree  with  the  calc.  vals. 

III.  Similar  data  are  recorded  for  cyc/ohexene  and  CHMe!CMe2. 
The  lower  vals.  of  Kj,  and  KE  for  mixtures  are  due  to  the  effect  of 
one  olefine  on  the  solubility  of  the  other  in  the  aq.  layer.  Mixed 
olefines  may  be  analysed  by  means  of  the  above-named  consts. 

R.  S.  C. 

Polymerisation  of  pure  olefines  by  phosphoric  acid  catalyst  under 
atmospheric  pressure. — See  B.,  1943,  II,  141. 

Structure  and  ultra-violet  spectra  of  ethylene,  butadiene,  and  their 
alkyl  derivatives. — See  A.,  1943,  I,  176. 

Manufacture  of  butadiene  from  ethyl  alcohol. — See  B.,  1943,  II, 
141. 

Condensation  of  aryldiazonium  salts  and/or  hydroxides  with 
secondary  nitroalkanes. — See  A.,  1943,  II,  186. 

Oil  of  lavender.  I.  Lavandulol,  a  new  monoterpene  alcohol  from 
oil  of  lavender.  H.  Schinz  and  C.  F.  Seidel.  II.  Constitution  of 
lavandulol.  H.  Schinz  and  J.  P.  Bourquin  (Helv.  Chim.  Acta,  1942, 
25,  1572 — 1591,  1591— 1611).— I.  Lavandulol  (I),  b.p.  94— 95°/13 
mm.,  a$  —  10'20°,  is  most  easily  isolated  from  the  esters  of  oil  of 
lavender,  which  are  hydrolysed  and  then  treated  with  o-C(H4(CO)20 
to  separate  linalool  from  the  primary  and  sec.  alcohols.  From  the 
latter  mixture  (I)  is  isolated  by  fractional  distillation  and  ■finally 
purified  through  the  allophanate  (II),  m.p.  117 — 118°,  [a]|f  —8-5° 
in  MeOH.  Isolation  of  (I)  from  the  free  alcohols  which  contain 
geraniol  (III),  nerol,  and  citronellol  is  rendered  difficult  by  the 
presence  of  much  borneol ;  it  may  be  effected  through  the  allo¬ 
phanate,  the  m.p.  of  which  as  thus  prepared  is  >113 — 115°.  In 
odour  (I)  closely  resembles  (III).  Their  physical  properties  are 
closely  similar  but  (I),  unlike  (III),  does  not  give  a  compound  with 
CaCl2  and  is  not  dehydrated  by  0-CaH4(CO)2O  at  200°.  (II)  usually 
has  m.p.  117-118°;  if  large  quantities  of  material  are  available 
this  can  be  raised  to  119 — 120°  but  products  of  m.p.  110 — 112° 
are  then  also  obtained.  All  specimens  give  very  closely  similar  (I) 
on  hydrolysis.  Alcohols  obtained  from  the  specimens  of  lower 
m.p.  give  the  same  product  (allophanate,  m.p.  119 — 120°)  when 
warmed  with  AcOH,  probably  owing  to  a  transformation  of  admixed 
limonene  forms  into  more  stable  terpinolene  forms.  (I)  gives  an 
acetate,  b.p.  61 — 63°/0-3  mm.,  which  resembles  Unalyl  acetate  in 
odour,  a  3  :  5-dinitrobenzoate,  m.p.  59 — 60°,  which  darkens  super¬ 
ficially  on  exposure  to  light,  a  non-cryst.  phenylurethane,  and  an 
anlhraquinone-2-carboxylate,  m.p.  62-  63°.  Hydrogenation  (Pt02  in 
EtOAc)  of  (I)  gives  a  H4-derivative,  b.p.  93 — 94°/12  mm.,  ajj1 
+  12-84°  (allophanate,  m.p.  101—102°),  which  is  saturated  towards 
C(N02)4 ;  in  an  individual,  unrepeatable  experiment  with  an  in¬ 
efficient  catalyst  a  H2-compound  was  obtained.  With  SOCl2  (I) 
gives  a  sulphite,  hydrolysable  to  unchanged  (I).  Attempted 
degradation  of  (I)  by  Oa  or  KMn04  gives  only  COMe2,  CH20, 
H2C204,  and  an  inseparable  mixture  of  more  complex  fragments. 
(I)  resembles  closely  the  alcohol  (IV)  obtained  by  Ruzicka  el  al. 
(A.,  1935,  605)  by  the  condensation  of  methylheptenone  with  CH20 
in  presence  of  Ba(OH)2,  followed  by  treatment  of  the  product  with 
MgMel  and  oxidation  of  the  resultant  glycol.  (IV)  gives  an  allo¬ 
phanate,  m.p.  113 — 114°,  and  a  3  :  5-dinitrobenzoate,  m.p.  65 — 67°, 
which  do  not  depress  the  m.p.  of  the  corresponding  derivatives 
of  (I).  The  anthraquinone-2-carboxylate  of  (IV)  has  m.p.  99 — 100° 
and  the  allophanate  of  the  H4-derivative  of  (IV)  has  m.p,  91 — 92°. 
a  Airert  rnmnarison  of  (II  and  (IV)  or  their  derivatives  is  difficult 


since  (I)  is  optically  active  whereas  (IV)  is  racemic.  The  identity 
in  structure  of  (I)  and  (IV)  is  established  in  another  manner. 

II.  Treatment  of  lavandulyl  acetate  with  HBr-AcOH  at  0° 
followed  by  elimination  of  HBr  by  C5H5N,  hydrolysis,  and  puri¬ 
fication  of  the  product  through  the  H  phthalate  leads  to  a  partly 
inactive  material  from  which  the  homogeneous  allophanate  (V), 
m.p.  139 — 140°,  of  isolavandulol  [ /3  (dimethyl -e-hydroxy  methyl- 
A^'-heptadiene]  is  isolated,  ft-  Af  ethyl-  e-methylene- AP-hepten-  (-one 
(VI),  b.p.  67 — 68°/ 1 1  mm.,  is  obtained  in  very  small  yield  by  con¬ 
densing  methylheptenone  (VII)  with  H20-Et0H-CH20  containing 
NaOAc  and  better  from  the  ketone  and  paraformaldehyde  in  boiling 
C6H„-Et20  containing  NaNH2  (0-33  mol.)  and  Na2S04 ;  it  is  freed 
from  unchanged  (VII)  by  taking  advantage  of  its  inability  to  react 
with  KaHS03  and  purified  through  the  semicarbazone ,  m.p.  163 — 
165°.  The  position  of  its  double  linkings  is  established  by  its 
absorption  spectrum.  It  is  reduced  by  Al(OPrff|,  in  PrflOH  to 
^-methyl-y-methylene-A’-hepten-ft-ol,  b.p.  84°/13  mm.,  which  closely 
resembles  linalool  (VIII)  and  borneol  in  odour;  it  gives  an  allo¬ 
phanate,  m.p.  97°,  acetate,  b.p.  81 — 83°/12  mm.,  and  non-cryst. 
3  :  5-dinitrobenzoate.  Under  defined  conditions  (VI)  is  transformed 
by  MgMel  into  ftt,-dimelhyl-y-methylene-A*-hepten-ft-ol  (IX).  b.p. 
80 — 82°/12  mm.,  which  is  purified  through  the  borate  and  charac¬ 
terised  as  the  phenylurethane,  m.p.  81 — 82°;  it  is  very  similar  to 
(VIII).  Allyl  isomerisation  of  (IX)  is  effected  through  the  bromide, 
which  after  treatment  with  KOAc  in  COMe2  and  hydrolysis  affords 
an  alcohol  mixture  in  which  the  primary  material  greatly  pre¬ 
dominates  ;  after  purification  through  the  H  phthalate  the  products 
gives  an  allophanate,  m.p.  143 — 144°,  which  does  not  depress  the 
m.p.  of  (V).  The  incomplete  identity  of  the  m.p.  is  attributed  to 
the  presence  of  terpinolene  and  limonene  forms  in  differing  pro¬ 
portions.  (I)  is  therefore  ftl-dimethyl-z-hydroxymethyl-AK-heptadi- 
ene,  of  which  Ruzicka’s  alcohol  is  a  not  quite  homogeneous  form. 
Telrahydroisolaiandulyl  allophanate  has  m.p.  99 — 100°,  and  iso- 
lavandulyl  3  :  5-dinitrobenzoate  has  m.p.  74 — 75°.  The  differences 
between  aft-  and  jSy-unsaturated  terpene  alcohols  and  the  occurrence 
of  irregular  isoprene  chains  are  discussed.  H.  W. 

Production  of  methyl  alcohol. — See  B.,  1943,  II,  142. 

i/-Saccharin  chloride,  reagent  for  identifying  alcohols. — See  A., 

1943,  II,  211. 

Purification  of  aliphatic  acids  and  anhydrides.  -See  B.,  1943, 
II,  143. 

Manufacture  of  esters  of  chlorine-containing  organic  acids. — See 
B.,  1943,  II,  143. 

Essential  unsaturated  fatty  acids.  P.  Karrer  and  H.  Koenig 
(Helv.  Chim  Acta,  1943,  26,  619 — 626). — Linoleic  acid  is  converted 
by  boiling  SOCl2  into  its  chloride,  b.p.  159°/0-09  mm.,  and  thence 
by  CH2N2  in  EtzO  into  the  corresponding  CHN2  ketone.  This  is 
directly  treated  with  Ag20  in  EtOH  at  60°  and  the  product  is 
hydrolysed  to  "A^-nonadecadienoic  [ homolinoleic \  acid  (I),  b.p.  177 — 
178°/0-2  mm.  (I)  is  converted  by  ozonisation  in  CC14  followed  by 
oxidation  with  H202  into  sebacic  acid.  Similarly  (I)  is  transformed 
into  the  chloride,  b.p.  173°/0  1  mm.,  CHN2  ketone,  and  A Kv-eicosa- 
dienoic  acid  (II),  b.p.  198°/J)-08  mm.  Phytenic  or  phytadienoic 
acid,  (I),  or  (II)  cannot  replace  linoleic  acid  as  essential  fatty  acid 
and  in  the  organism  of  the  rat  there  is  no  appreciable  formation  of 
linoleic  acid  by  ft  oxidation  of  (II).  H.  W. 

Jasmine  perfumes,  n.  Synthesis  of  lactones  with  jasmone-like 
structure.  L.  Ruzicka,  F.  Lardon,  and  P.  Treadwell  (Helv.  Chim. 
Acta,  1943,  26.  673—679;  cf.  A.,  1934,  75).— The  prep,  and  purific¬ 
ation  of  COMe'/CHJa'OAc  from  CHzO  and  COMe2  is  very  difficult. 
Hydrogenation  (Pd-CaCOj  in  EtOAc)  of  CHAclCH'OBz  gives  y-keto- 
n-bulyl  benzoate  (I)  ( semicarbazone ,  m.p.  156°;  p-nitrophenylhydraz- 
one,  m.p.  128 — 128-5°),  which  gives  BzOH  and  COMe-CHlCH,  when 
distilled  in  a  high  vac.  but  can  be  purified  by  mol.  distillation.  It 
is  hydrolysed  with  exceptional  ease.  (I)  is  transformed  by  n- 
C5H  n'CHBr-CO.Et  and  Zn  in  dioxan  into  ft-methyl- a-\\-amyl- A"- 
penlenolactone  [ dihydrojasmone  lactone ]  (II),  b.p.  105 — 108°/0-5  mm., 
and  BzOH.  Similarly  (I)  and  Et  ayS-tribromo-n-heptoate  yield 
ft-methyl-a-n-A&‘-pentenyl-Aa-pentenolactone  [ jasmone  lactone ]  (III;, 
which  absorbs  2  H2  (Adams).  The  odour  of  (III)  resembles  that  of 
jasmone  and  of  (II)  dihydrojasmone.  H.  W. 
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Electrolysis  of  mixtures  of  nitrate  with  malonic  acid,  the  hydrogen 
ester  of  malonic  acid,  ethyl-  and  dimethyl-malonic  acid,  and  succinic 
acid.  F.  Fichter  and  W.  Steinbuch  ( Helv .  Chim.  Acta,  1943,  26. 
695 — 704). — Electrolysis  of  the  mixtures  gives  the  nitrates  of  esters 
of  monobasic  OH-acids  but  the  greater  part  of  the  material  is  used 
in  the  Kolbe  synthesis.  Mixtures  of  KN03  and  CH2(C02K)2  give 
small  amounts  of  (CH2-0-N02)2  and  ([CH«]2-0N02)2.  Under  similar 
conditions  C02Et-CH2-C02K  gives  N02-0-CH2-C02Et,  (CH2-C02Et)2, 
EtOAc,  and  some  CH0-C02Et.  C02Et-CHEt-G02K  yields 
NOj-O-CHEt-COjEt  with  the  two  isomeric  Et2  diethylsuccinates. 
and  CHMelCH-COjEt,  CHEt(C02Et)2,  and  possibly  C0Et-C02Et, 
C02Et-CMe,-C02K  affords  Et  a- hydroxy  isobutyrate  nitrate,  b.p.  89 — 
91°/10  mm.  [converted  by  reductive  hydrolysis  with  Ba(SH)2  into 
OH-CMe2-CO,H  and  by  heating  with  ^>-toluidine  at  140°  into 
OH-CMej'CO-NH’CjHjMe-^i,  m.p.  132—133°],  with  (CMc2-C02H)2, 
CH2:CMe-C02Et,  and  CMe2(C02Et)2.  C02Et-[CH2]2-C02K  yields 

([CH2]2-C02Et)2,  N02-0-[CHj]2-C02Et,  and  CH.lCH-CO.Et, 

H.  MG 

Stereochemical  studies.  XXIII.  Optically  active  dibromosuccinic 
acids.  B.  Holmberg  (Arhiv  Kemi,  Min.,  Geol.,  1941,  14,  B,  No.  33, 
7  pp.). — CHPhMe-NHj  is  no  better  than  morphine  or  cinchonine 
for  resolving  r-(CHBr-C02H)2  (I),  but  is  suitable  for  final  optical 
purification  of  the  stereoisomerides.  (I)  is  shown  by  its  A- ray 
spectrum  to  be  a  racemate  and  not  a  ^/-mixture.  Vais,  of  M’n  for 
optically  active  (I)  in  EtOAc,  EtOH,  and  H20  are  given.  The 
decomp,  of  (I)  in  neutral  solution  takes  place  via  a  lactone  with  a 
of  opposite  sign,  and  is  inhibited  by  Br'.  M.  H.  M.  A. 

Unsaturated  acids  and  thioacetic  acid.  B.  Holmberg  and  E. 
Schjanberg  ( Arhiv  Kemi,  Min.,  Geol.,  1940,  14,  A,  No.  7,  22  pp.  ; 
cf.  A.,  1939,  II,  155). — AcSH  reacts  with  unsaturated  acids,  includ¬ 
ing  cis-COjH-CMelCH-COjH  (I)  and  (ICH-COJ.O  (II),  but  not 
trans-( I),  citraconic  anhydride,  or  aconitic  acid,  to  give  (room 
temp,  or  100°)  SAc  derivatives  of  saturated  acids  in  good 
yield,  the  direction  of  addition  being  the  same  as  for  HC1, 
except  with  CH21CH-CH2-C02H  and  (I).  The  SH-acids  (deacetyl¬ 
ation  with  cold  aq.  NaOH)  are  oxidised  (I-AcOH)  to  disulphido- 
diacids,  and  their  CH2Ph  thioethcrs  with  neutral  H202  to  sulph- 
oxides  and  thence  (ICMnOJ  to  sulphones.  The  following  are  prepared 
as  above  :  p-acetylthiolpropionic,  m.p.  52 — 54°,  fl-acetylthiol-,  b.p. 
129— 130°/3  mm.,  B-benzylsulphinyl-,  m.p.  70—75°,  clear  at  78° 
(also  from  CHMeBr-CH2-C02H)  (+tf20,  m.p.  66—68°),  |3- benzyl- 
sulphonyl -,  m.p.  132—133°,  y-acetvlthiol- ,  b.p.  138-6— 139°/3  mm., 
y-ihiol-,  b.p.  85— 87°/0-05  mm.  ( thioladone ,  b.p.  65 — 56°/3-5  mm., 
formed  on  distillation),  yy'-disulphido-di-,  m.p.  109 — 110°,  and 
y-benzylsulphonyl-butyric,  m.p.  148—149°,  acetylthiolsuccinic,  m.p. 
125 — 126°)  [much  slower  from  trans-  than  from  cts-(:CH-CO,H),] 
[, anhydride ,  m.p.  71—73°,  from  (II)],  fi-acetylthiol-fi-phenylpropionic, 
m.p.  95 — 96°,  acetylthiomethylol- ,  m.p.  90-5— 91-5°,  and  thiomethylol- 
sticcinic,  m.p.  107-5 — 108-5°  ( y-thioladone ,  m.p.  109 — 110°,  on  heat¬ 
ing),  acids.  (I)  gives  slowly  the  diastereoisomeric  a-acetylthiol-f3- 
viethylsuccinic  acids  (III),  A,  m.p.  151 — 153°,  B  (impure),  m.p. 
108 — 112°  (dccomp.),  and  thence  a-thiol-pi-methylsuccinic  acids  (IV), 
A,  m.p.  108—110°,  B,  m.p.  189 — 190°  (decomp.),  and  CHtPh 
thioethers,  A,  m.p.  141 — 142°,  B,  m.p.  150 — 157°.  Ac20  and  (IV) 
13  give  (III)  A.  SH-CMe(C02H)-CH2-C02H  {Ac  derivative,  m.p. 
122—123-5°;  CHtPh  thioether,  m.p.  153—154-5°)  gives  with 
CH2C1-C02H  a.-carboxymethylthiol-a-methylsuccinic  acid,  m.p.  132 — 
133°.  M.  H.  M.  A. 

Configurative  relationship  between  optically  active  malic  and  thio- 
malic  acids. — See  A.,  1943,  I,  154. 

Photometric  determination  of  ascorbic  acid. — See.  A.,  1943,  III, 
50  2. 

Production  of  y-keto-]8-methylbutanol  and  methyl  fyopropenyl 
ketone. — See  B.,  1943,  II,  144. 

Manufacture  of  polyalkylenepolyamines. — See  B.,  1943,  II,  144. 

Stereochemistry  of  labile  compounds  of  tervalent  nitrogen. — See 
A.,  1943,  I,  175. 

Structural  characteristics  of  amino-acids. — See  A.,  1943,  I,  177. 

Occurrence  of  rf-glutamic  acid  in  protein  of  tumours  and  healthy 
organs. — See  A.,  1943,  III,  402. 

Synthesis  of  peptides  by  transamination.  R.  M.  Herbst  and  D. 
Shemin  {J.  Biol.  Chem.,  1943,  147,  541— 547).— Alternate  additions 
of  N-NaOH  and  ClC02CH2Ph  to  an  ice-cold  solution  of  dl-alanyl- 
alanine  gives  two  modifications  of  &\-carbobenzyloxyalanylalanine, 
m.p.  144-5—145-5°  (I)  and  168—169°  (II)  (softens  at  165°)  respect¬ 
ively,  with  considerable  proportions  of.  material  of  m.p.  133-5 — 
135°  (III),  which  may  be  a  mol.  compound,  a  solid  solution,  or  a 
fortuitous  mixture  of  (I)  and  (II).  When  an  aq.  solution  of  pyruvyl- 
alanine  and  <fl-NH2-CHPh-COsH  is  boiled  under  N2  transamination 
occurs  accompanied  by  formation  of  C02  and  PhCHO.  The  product 
is  converted  by  ClC02CH2Ph  into  a  mixture  of  (II)  and  (III) .  A 
scheme  is  suggested  for  the  biological  synthesis  of  peptide  chains 
from  non-amino-acid  precursors  involving  two  simple  reactions, 
animation  and  acylation.  H.  W. 

Preparation  of  urea  nitrate. — See  B.,  1943,  II,  143. 


II.— SUGARS  AND  GLUCOSIDES. 

Raman  spectra  of  sugars. — See  A.,  1943,  I,  176. 

Heart  glycosides.  XX.  Structure  of  scilliroside.  A.  Stoll,  J. 
Renz,  and  A.  Helfenstein  {Helv.  Chim.  Acta,  1943,  26,  648 — 672; 
cf.  A.,  1942,  II,  218,  279). — The  structure  {A;  R  =  H)  is  assigned 
to  scilliroside  (I).  (I)  is  oxidised  by  Cr03  or  Pb(OAc)4  to  a  sub¬ 

stance  (II)  very  freely  sol.  in  H20  or  EtOH  which  could  not  be 

caused  to  crystallise  whereas  its 
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tetra-acetate  (III)  affords  de- 
hydroscilliroside  tetra-acetate 
(IV)  {A  ;  R  =  Ac.  12-CH-OH 
to  12- CO),  m.p.  228—230°,  [a]|? 
-81-8°  in  CHClj,  -82-5°  in 
MeOH  (semicarbazone,  decomp. 
220°),  also  obtained  by  acetyl¬ 
ation  of  (II).  The  absorption 
curves  of  (II)  and  (IV)  are  very 
closely  similar.  (IV)  is  readily 
dehydrated  by  mineral  acids  in 
aq.  EtOH  to  anhydrodehydro- 
scilliroside  tetra-acetate,  m.p. 
228°,  [a]i,°  - 100°  in  MeOH,  the 
absorption  spectrum  of  which 
indicates  a  constitution  {A)  but 
with  double  linkings  C(8: 14)  and  C(9:il);  the  CO  group  appears  to 
facilitate  the  formation  of  a  conjugated  system.  (IV)  is  converted 
by  treatment  with  NaOH-MeOH  followed  by  dil.  acid  and  then'  by 
acetylation  into  Me  deacetyldehydroisoscillirosidate  penta-acetate  (V), 
m.p.  174°,  [a]j?  +55°  in  MeOH.  (IV)  is  hydrogenated  (PtOs  in 
MeOH ;  Pd  or  Raney  Ni  does  not  offer  any  advantage)  to  a  mixture 
of  neutral  isomerides  from  which  a  compound  (VI),  C38Hj,0Til 
m.p.  216 — 217°,  [a]i?  —62-5°  in  MeOH,  is  isolated  and  an  acid 
mixture  which  yields  a  substance,  C38H38Ou,  m.p.  196 — 198°,  [a]f? 
—  54-5°  in  MeOH.  The  corresponding  Me  ester  has  m.p.  ~155° 
and  does  not  appear  to  be  homogeneous ;  it  is  oxidised  to  a  diketone 
{disemicarbazone,  C2,H4404N,).  Tetrahydrodeacetyldeoxyscilliroside 
is  transformed  by  Ac,0-C5H3N  into  a  mixture  of  tetra-acetates,  m.p. 
240°,  [a]??  +35°  in  MeOH,  and  m.p.  219°,  [a]|?  +36°  in  MeOH,  the 
former  of  which  is  oxidised  by  Pb(OAc)4  to  tetrahydrodeacetyldeoxy- 
dehydroscilliroside  tetra-acetate,  m.p.  176 — 177°,  hydrogenated  (PtO, 
in  MeOH)  to  a  substance  which  appears  to  be  identical  with  (VI). 
Me  deacetylfsoscillirosidatc  penta-acetate  is  resistant  towards 
Pb(OAc)4  but  is  slowly  oxidised  by  CrOj  to  the  compound  (VH), 

c-ch:c(oac)-cosmo 
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m.p.  192°,  [a]!?  -37-5°  in  MeOH  {disemicarbazone,  decomp.  172°). 

Me  tetrahydrodeacetyldeoxyfsoscillirosidate  {loc.  cit.,  new  m.p. 
240 — 242°,  Mi?  —24-6°  in  MeOH)  is  hydrolysed  by  acid  to  glucose 
and  a  doubly  unsaturated  acid,  C24H34  04,  m.p.  185°  (decomp.) 
after  softening,  [a]j?  —  13-5°  in  MeOH,  hydrogenated  (Pt02  or  Pd-C) 
to  the  saturated  acid,  C24H3804,  m.p.  168°,  MJ?  +15°  in  MeOH. 
The  presence  of  a  difficultly-reactive,  nuclear  double  linking  in 
(I)  is  established  by  the  oxidation  of  (I)  by  BzOjH  to  the  corre¬ 
sponding  oxide,  m.p.  228—230°,  softens  at  215°,  [a]f?  -34-5°  in 
MeOH.  The  structure  of  (I)  is  based  on  the  following  consider¬ 
ations.  Acid  hydrolysis  removes  from  (I)  a  mol.  of  glucose  which 
in  analogy  with  the  other  heart  glucosides  is  supposed  to  be  attached 
at  C(3).  The  sec.  nature  of  OH  united  to  sugar  is  experimentally 
established.  The  aglycon  has  not  been  isolated  but  all  the  evidence 
indicates  a  steroid  structure.  Absorption  spectrum  and  behaviour 
towards  alcoholic?  alkali  show  that  (I)  like  scillaren-M  has  a  doubly 
unsaturated,  six-membered  lactone  ring ;  this  contains  OAc  assumed 
to  be  a-  to  CO.  (I)  contains  a  free  sec.  OH  which  can  be  oxidised 
to  CO  but  not  acylated ;  its  position  at  C(12j  is  established.  The 
presence  of  tert.  OH,  readily  removable  as  H20,  at  C(14>  is  proved. 

I  he  resistant  nuclear  double  linking  in  (I)  can  be  hydrogenated 
after  oxidation  of  OH  at  C(l2)  or  elimination  of  OH  at  C(14)  flit11 
production  of  a  second  nuclear  double  linking ;  this  observation 
and  the  absorption  spectrum  of  (I)  indicate  the  presence  of  the 
linking  at  C<8;2).  H.  W. 

Configuration  o£  starch  and  its  crystalline  degradation  products.— 

See  A.,  1943,  I,  177. 

Non-carbohydrate  substances  in  the  cereal  starches. — See  A.,  1943, 
III,  446. 

III.— HOMOCYCLIC. 

Highly  hindered  stilbenes.  R.  C.  Fuson,  J.  J.  Denton, rand  C.  E. 
Best  {J.  Org.  Chem.,  1943,  8,  64— 72).— Three  hindered  stilbenes 
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are  shown  to  react  with  H2,  KMnO,,  03,  BzOjH,  Na,  K-Na,  and  a 
AgOBz-I  complex  normally  but  frequently  much  more  slowly  than 
do  the  unhindered  stilbenes.  a/3-Dimesitylethylene  (I),  m.p.  132-5 — 
133-5°,  is  obtained  by  the  action  of  MgMel,  Mg-Mgl2,  or  Mg  alone 
on  C0H2Mc3-CHCl2.  The  yields  are  nearly  the  same  with  the  three 
reagents  but  the  use  of  Grignard  reagent  is  preferable  because  it 
gives  a  product  which  is  easily  purified.  ap-Dimesilylethanol  (II), 
m.p.  128 — 129°  (acetale,  m.p.  117-5 — 118°),  is  obtained  by  the 
action  of  H2  at  125°/2000  lb.  on  deoxymesitoin  in  abs.  EtOH 
containing  Cu  chromite  or  from  2:4:6:  l-C0H2Me3-CHO  and 
2:4:6:  l-C#H2Mc-CH2-MgCl  but  a  tedious  separation  from 
(CH2-C,H2Me3)2  is  required  in  the  latter  method.  (II)  is  trans¬ 
formed  by  H2S04-H20  (1:1  by  vol.)  at  100°  into  ( ?)  di-(af)-di- 
niesityl)  ethyl  ether,  m.p.  177 — 180°,  and  by  P205  in  boiling  CBH5  or 
boiling  Ac20  containing  cone.  HC1  into  (I).  C,H2Me3-CHO  and 
CH2Ph-MgCl  give  fi-phenyl-  a-mesitylethanol,  m.p.  65 — 66°,  also 
obtained  by  the  action  of  H2  at  150°/1550  lb.  on  CH2Ph  mesityl 
ketone  in  McOH  containing  Cu  chromite  and  converted  by  H2S04- 
H20  (1:1  by  vol.)  at  100°  into  a-phenyl-fl-mesitylethylene  (III), 
m.p.  55 — 56°.  a-Phenyl-fi-2  :  4  :  (j-triisopropylphenylethanol  is  derived 
from  C,H2Pr03-CHO  and  CH2Ph-MgCl  and  is  transformed  by 
H2S04-H20  at  100°  into  a-phenyl-fi-triisophenylethylene  (IV),  m.p. 
82-5 — 83-5°.  Treatment  of  (I)  with  H2  at  100°/  and  then  at 
150°/200  lb.  in  methylcyc/ohexanc  containing  Raney  Ni  gives 
(CH2-C„H2Me3),  m.p.  114—117°;  (III)  and  (IV)  are  transformed 
by  similar  treatment  into  a-phenyl-p-mesitylethane,  m.p.  38—39°, 
and  a-phenyl-p-2  :  4  :ii-triisopropylphenylethane,  b.p.  155 — 161°/4 
mm.,  m.p.  33 — 34°.  Ozonisation  of  (I)  followed  by  treatment  of 
the  resulting  product  with  alkaline  H202  gives  mcsitol  (V)  and 
mesitoic  acid  (VI) ;  analogously  (III)  yields  (V),  (VI),  and  BzOH 
and  (IV)  yields  BzOH  and  2:4:6:  l-C#H2Pr0-CO2H  and  BzOH. 
(Ill)  and  Bz02H  in  CHC13  afford  a-phenyl-fl-mesilylelhylene  oxide, 
m.p.  67 — 68°,  reduced  by  HI  to  (III) ;  1:3:  5-C8H3Me3  and  BzOaH 
in  CHC13  give  (V)  in  18-6%  yield.  Successive  treatments  of  (III) 
with  powdered  Na  and  solid  C02  in  Et20  lead  to  a-phcnyl-fi-mesilyl- 
succinic  acid,  m.p.  217 — 219°,  converted  by  boiling  AcCl  into  the 
anhydride,  m.p.  129 — 130°.  afi-Dimesitylsuccinic  acid,  m.p.  283 — 
285°,  and  a-phcnyl-f3-2  :  4  :  G-lriisopropylphenylsuccinic  acid,  m.p. 
195 — 198°,  are  obtained  similarly.  Under  identical  conditions  the 
colour  of  a  solution  of  KMn04  is  discharged  by  stilbene  in  1  min., 
by  (III)  in  4-5  hr.,  by  (IV)  in  30  hr.,  and  by  (I)  in  60  hr.  (I)  is  con¬ 
verted  by  the  I-AgOBz  complex  in  boiling  C,H,  followed  by  alkaline 
hydrolysis  into  hydromesitoins,  m.p.  212—213°  and  158 — 159°, 
(III)  appears  to  give  a  mixture  of  the  expected  glycols.  H.  W. 

Synthesis  o£  l-methylnaphthalene.  O.  Grummitt  and  A.  C.  Buck 
(/.  Amer.  Chem.  Soc.,  1943,  65,  295 — 296). — C10H8,  paraformalde¬ 
hyde,  and  cone.  H3P04  in  AcOH  at  80 — 85°  give  1-C10H,-CH2C1 
(70 — 72%),  b.p.  128 — 133° /5  mm.,  the  Grignard  reagent  from  which 
gives  Hg  a-naphthylmethyl  chloride,  m.p.  126 — 128°,  a-a -naphlhyl- 
acetonaphlhalide,  m.p.  175 — 177°,  and  l-C10H,Me  (80%),  b.p.  238 — 
240°  (picrate,  m.p.  140—141°).  R.  S.  C. 

Nitration  of  naphthalene.  H.  E.  Fierz-David  and  R.  Sponagel 
(Helv.  Chim.  Acta,  1943,  26,  98 — 111). — Very  finely-divided  C10HS 
is  added  gradually  to  a  mixture  of  62%  HNOa  and  80%  H2S04  at 
30 — 40°,  after  which  the  temp,  is  kept  for  6  hr.  at  50°  and  1  hr.  at 
60°.  The  crude  product  yields  2  :  4  :l-(NO2)2C10H5-OH  (I),  m.p. 
137°  (yield  0-43%),  to  aq.  NaOH.  Distillation  of  the  thus-purified 
product  under  12  mm.  gives  a  mixture  (II)  of  mononitronaphthalenes 
containing  4-6%  of  2-C10H,-NO2  and  a  residue  in  which  1  :  5-  and 
1  : 8-C10H,(NO2)2  are  identified.  Pure  1-Cj0H,-NO2,  m.p.  57-8° 
(block),  is  best  obtained  by  several  crystallisations  of  (II)  from  EtOH 
and  from  light  petroleum.  It  is  distinguished  from  2-C10H,-NO2, 
which  has  an  odour  of  cinnamon,  by  absence  of  odour  and  capability 
of  sublimation  in  a  vac.  The  nitration  of  CI0HS  by  95-5%  HN03 
in  AcOH-Ac20  is  described.  With~21%  HN03  at  95 — 98°  oxid¬ 
ation  of  C10HS  is  not  more  marked  than  with  other  methods  of 
nitration  and  the  yield  of  crude  nitronaphthalenes  is  ~94-5%. 
The  detection  of  2-C10H,-NO2  in  (II)  is  best  effected  by  reduction 
and  acetylation  followed  by  the  separation  of  )3-C10H,-NHAc  by 
crystallisation  from  EtOH.  The  m.p.  diagram  of  1-  and  2-C10H,-NO2 
>s  given.  Unsuccessful  attempts  to  increase  the  yield  of  (I)  from 
CijH8  by  use  of  dil.  HNOa  in  presence  of  NaNOj  and  by  the  use  of 
mixed  acids  with  NaN02  are  described.  (I)  is  primarily  formed 
from  C10HS  and  not  through  l-CJ0H,-NO2.  Nitration  of  C10H8  at 
—  60°  does  not  give  a  trace  of  1  :  3-C10H„(NO2)2,  which  therefore  is 
unobtainable  by  direct  nitration  of  C10HS.  H.  W. 

Butylnaphthalenes  and  their  derivatives.  I.  2-/erf.-Butylnaphth- 
alene.  N.  G.  Bromby,  A.  T.  Peters,  and  F.  M.  Rowe  ( J.C.S. ,  1943, 
H4— 146).— C10HS,  BuyCl,  and  ZnCl2  at  70—105°  afford  2-C10H,Buy 

(I),  b.p.  125°/4  mm.  (picrate,  m.p.  100—101-5°),  and  two  C10HsBuy2, 
m.p.  14Q — 147°  and  99 — 950  (picrate,  m.p.  157 — 158°) ;  no  1- 
*-1011, Buy  is  isolated.  (I)  is  similarly  obtained  using  BuyBr  or  by 
dehydrogenating  2-ieri. -butyl-5  :  6  :  7  :  8-tetrahydronaphthalene  (II) 
trom  tetrahydronaphthalene,  BuyCl,  and  ZnCL)  with  S  at  215 — 
£-C,H4Buy-CO-[CH„]„-CO.,H  [semicarbazoiie,  m.p.  204—205° 
idecomp.)]  is  reduced  ((5lemmensen)  to  £-C4H4Buy-[CH.]3-CO,H 
[amide,  m.p.  132—134°),  the  chloride,  b.p.  152— 154°/14  mm.,  of 


which  with  A1C13  in  light  petroleum  (b.p.  60 — 80°)  gives  1  -heto- 
1 -tort. -butyl- 1  :  2  :  3  :  i- tetrahydronaphthalene,  m.p.  101 — 102-5°  (semi- 
carbazonc,  m.p.  225 — 226°).  Clemmenscn  reduction  then  affords 

(II),  whence  (I).  (II)  is  oxidised  by  aq.  I<Mn04-Na2C03  at  95°, 
followed  by  H202-aq.  NaOH  at  room  temp.,  to  4-tert. -bulylphlhalic 
acid,  m.p.  160 — 161°  ( anhydride ,  m.p.  75-5 — 76-5°).  2-tert .-Butyl- 
1  :  4-nap htliaquinone,  m.p.  76 — 77°  [phenylhydrazone ,  m.p.  190 — 
191° ;  p-nilrophenylhydrazone,  m.p.  264 — 265°  (dccomp.)],  is  obtained 
from  (I)  and  CrO3-50%  aq.  AcOH  at  65—70°.  A.  T.  P. 

Nuclear  alkylated  anilines. — See  B.,  1943,  II,  171. 

Sulphonation  of  aniline. — See  B.,  1943,  II,  166. 

Sulphanilamide  derivatives. — See  B.,  1943,  III,  134,  135. 

Sulphilimines  derived  from  sulphanilamide.  C.  W.  Todd,  J.  H. 
Fletcher,  and  D.  S.  Tarbell  (/.  Amer.  Chem.  Soc.,  1943,  65,  350 — 
354). — No  product  was  obtained  by  heating  jb-NH2-C,H4-S02-NH2 
(I),  Ph2SO  or  Et2SO,  and  a  dehydrating  agent.  AsPh3  and  AsBu3 
also  do  not  react.  However,  the  salts,  £-NHAc-C4H4-S02-NMX 
[M  =  Na,  X  =  Cl  (II),  decomp.  195 — 205°,  or  Br,  decomp.  250 — 
260°;  M  =  K,  X  =  Cl  (III)  (best),  decomp.  190 — 200°,  or  Br, 
decomp.  210 — 220°]  (prep,  described),  with  SRR'  in  boiling  60% 
EtOH  or  H.O  at  room  temp,  give  55 — 85%  of  iSl-acclylS-dimethyl- , 
m.p.  141 — 142°  (decomp.),  -diethyl-,  m.p.  181 — 182°  (decomp.), 
-di-n-propyl-  (IV),  m.p.  166 — 167°  (decomp.),  -di-n-butyl-  (V),  m.p. 
160 — 160-5°  (decomp.),  -di-n-amyl-,  m.p.  158-5 — 160°  (decomp.)) 
-diphenyl-  (VI),  m.p.  204 — 204-5°,  -dibenzyl-,  m.p.  192-5 — 193°, 
-p-lolyl-S-methyl-  (VII),  m.p.  180 — 180-5°,  and  -di-p-acetamidophenyl- 
sulphanilylsulphiliminc  (VIII),  m.p.  163-5 — 164-5°  (decomp.),  p- 
NHAc-C0H4-SO2-NSRR'.  In  HCl-dioxan-H20,  (VI)  gives  sulph- 
anilyldiphenylsulphilimine  (IX),  m.p.  183 — 184°,  which  is  diazotised 
in  quinoline-H2S04-H20  at  <10°  and  then  coupled  with  /3-CJ0H,-OH 
to  a  product,  m.p.  210 — 211°  [(VI)  docs  not  thus  react],  and  in 
cone.  HC1  at  100°  gives  (I)  and  Ph2SO.  In  1%  aq.  NaOH-PhMe, 
(V)  gives  (I)  (56%),  Bua3S,  and  Bu“2SO;  (IV)  gives  similarly  Pr“2S. 
2-Acetamidothiazoline  (prep,  from  the  amine  by  Ac2O-C0H6),  m.p. 
194-5 — 195°,  with  (II)  in  aq.  dioxan  gives  the  S -oxide,  m.p.  199 — 
200°.  SMe-C(:NH)-NH2,H2S04,  0Et-CH:C(C02Et)2,  and  ICOH  in 

H2  at  10°  (later  100°)  give  6-hydroxy-2-methylthiol-5-carbeihoxy- 
pyritnidine  (34%),  m.p.  132 — 133°,  which  does  not  condense  with 

(III),  but  with  boiling  SOCl2  gives  C>-chloro-2-melhyllhiol-5-carbethoxy- 
pyrimidine,  m.p.  58 — 59-5°.  2-Methylthiolquinoline  does  not  con¬ 
dense  with  (III)  but  with  chloramine- T  (X)  gives  the  sulphilimine , 
m.p.  128 — 129°.  R2S  and  (X)  give  p-toluenesulphonyl-S-di-melhyl-, 
m.p.  154 — 155°,  -n -propyl-,  m.p.  110 — 110-5°,  and  -n-bulyl-snlphil- 
intine,  m.p.  77-5 — 78-5°.  Of  the  sulphilimines,  only  (VII)  is  active 
[<^  (I)]  against  Streptococcus  hesmolyticus.  (vm)  and  (IX)  are 
inactive.  (II)  and  (III)  are  inferior  to  (X)  as  disinfectants. 

R.  S.  C. 

Synthesis  of  sulphanilylamidines.  C.  E.  Kwartler  and  P.  Lucas 
(/.  Amer.  Chem.  Soc.,  1943,  65,  354— 355).— />-NHAc-C„H4-S02C1 
and  the  appropriate  amidine  in  neutral  or  slightly  alkaline  aq. 
COMe2  at  0 — 5°  give  W-acelylsulphanilyl-acel-  (51%),  m.p.  241 — 
243°,  -propion-,  m.p.  192 — 195°,  -bulyr-,  m.p.  149 — 151°,  -tridec-, 
m.p.  114 — 116°,  -benz-,  m.p.  211 — 212°,  and  -phenylacel-amidine, 
m.p.  193 — 195°,  which  in  15 — 25%  HCl-EtOH  at  room  temp,  (not 
other  conditions)  give  52 — 75%  of  the  sulphanilyl-amidines,  m.p. 
150—152°,  149—151°,  79—82°,  94—95°,  207—209°,  and  173—175°, 
respectively  (cf.  B.P.  538,822,  B„  1941,  III,  344;  A.,  1943,  II,  128). 
«-C12H25-CN  with  HCl-Et20-EtOH  at  5°  gives  tridecimino  El  ether 
hydrochloride,  m.p.  99 — 102°  (decomp.),  which  with  9-5%  NH3- 
EtOH  at  room  temp,  gives  tridecamidine  hydrochloride,  m.p.  135 — 
136°.  R.  S.  C. 

Thermal  decomposition  of  quaternary  ammonium  phenoxides,  with 
reference  to  the  Claisen  rearrangement.  D.  S.  Tarbell  and  J.  R. 
Vaughan,  jun.  (J.  Amer.  Chem.  Soc.,  1943,  65,  231 — 233). — 
CH2ICH-CH2-NPhMe2Br  (I)  (prep,  from  CH2ICH-CH2Br  and  NPhMe2 
in  EtOAc),  m.p.  125 — 126°,  with  Ag20-H20  gives  a  solution  of 
the  hydroxide,  which,  when  distilled  with  »j-2-xylenol  (II) 
and  NaOH  at  1  atm.,  gives  NPhMe2  (92%)  and  2:6:1- 
C,H3Me2-0-CH2-CHICH2  (III)  (77%).  Use  of  PhOH  or  p- cresol 
in  place  of  (II)  gives  CH2ICH-CH2-OPh  (IV)  (58%)  or  p- 
C„H4Me-0-CH2-CH:CH2  (80%),  respectively.  I<OPra,  (I),  and  (II) 
in  PraOH  give  phenyldimethylallylammonium  2  :  6-dimethylphen- 
oxide,  +H20,  m.p.  85 — 87°,  and  +3H20,  m.p.  68 — 70°,  which  at 
60 — 85°/2  mm.  gives  NPhMe2  (74%)  and  (III)  (69%).  Treating 
(I)  in  H20  with  AgOPh,  filtering,  and  distilling  gives  NPhMc. 
(81%)  and  (IV)  (59%).  It  is  concluded  that  the  rearrangement  of 
phenol  allyl  ethers  does  not  occur  by  cleavage  into  allyl  and 
phenoxide  10ns.  R.  S.  C. 

Condensation  of  aryldiazonium  salts  and/or  hydroxides  with 
secondary  nitroalkanes.  C.  F.  Feasley  [with  E.  F.  Degering]  (/. 
Org.  Chem.,  1943,  8,  12 — 16). — ArN2Cl  is  neutralised  with  NaOH 
and  immediately  treated  with  a  solution  of  the  sec.  N02-alkane  in 
NaOH ;  as  soon  as  the  reaction  is  complete  the  product  should  be 
isolated  from  the  ice-cold  solution  but  in  the  case  of  alkali-sol.  products 
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sufficient  time  must  be  allowed  for  the  coupling  before  addition  of 
!<t- ids.  In  stability  of  the  chromophoric  azo-linking  and  ease  of 
'purification,  these  products  are  superior  to  those  derived  from  the 
primary  N02-alkanes.  If  the  original  amine  contains  acidic  auxo- 
chromic  groups,  the  condensation  product  dyes  silk  and  wool 
directly;  coupling  may  be  made  on  the  fibre.  The  following  are 
described  :  fl-nitro-fl-benzeneazo-,  b.p.  98-0°/7  mm.,  -|S-o-,  m.p.  56-9°, 
and  m.p.  71-2 — 72-2“,  -nitrobenzeneazo-,  -jl-i-nitro-o-toluene- 

azo-,  m.p.  70T°,  -{ 1-p-acetamidobenzeneazo -,  m.p.  1253 — 125-8°, 
-jl-p-chlorobenzeneazo-,  m.p.  67-8°;  - fl-p-bromobenzeneazo -,  m.p.  90 — 
91°,  -/J-2  ;  5-dichlorobenzeneazo-,  m.p.  57 — 58°,  -/?-2  :  4  :  6 -tribromo- 
benzeneazo-,  m  p.  58-1°,  -fl-p-tolueneazo-,  m.p.  20  +  1°;  -/3-0-,  m.p. 
93-2 — 93-6°,  and  ji-p-carboxybenzeneazo- ,  m.p.  167 — 169°,  and  -/S-2- 
naphthaleneazo-propane,  m.p.  67°;  f}-nitro-f}-m-nitrobenzeneazo-,  m.p. 
63-3 — 63-7°,  -fl-i-nitro-o-tolueneazo-,  m.p.  48-9°,  -/3-2  :  5-dichlorobenz¬ 
eneazo-,  m.p.  40 — 40-3°,  -fi-2  :  4  ;  6-tribromobenzeneazo-,  m.p.  57-4 — 
58°,  and  -fl-p-carboxybenzeneazo-butane,  m.p.  129 — 130°.  fl-Nitro- 
fi-phenyl-l  :  i-phenylenedisazo-propane,  m.p.  107 — 108°,  and  -butane, 
m.p.  80-9 — 81-4°,  are  described.  pp'-bi-fl-{fl-nitropropaneazo)di- 
phenyl  has  m  p.  162 — 163-6°.  H.  W. 

Products  of  the  action  of  azobenzene-/7-carboxyl  chloride  on 
a-aminocarboxyhc  acids  and  their  esters.  P.  Karrer,  R.  Keller, 
and  G.  Szdnyl  (Helv.  Chim.  Acta,  1943,  26,  38 — 50). — Attempts  are 
described  to  obtain  Ar-acyl  derivatives  of  NH2-acids  suitable  for 
chromatographic  separations.  Agitation  of  />-PhN2iC6H4,COCl  (I) 
in  Et20  with  f-valine  in  2N-NaOH  at  room  temp,  affords  2-p- 
benzeneazophenyl-4-isopropyloxazol-5-one  [N -p-benzeneazobenzoylv  al¬ 
ine  lactone ]  (II),  m.p.  115°,  (which  gives  dark  violet  alkali  salts), 

1-  (III),  m.p.  157—159°,  [a]J»  -44-85°  in  EtOH,  and  r-,  m.p.  229— 
230°,  -N-p -benzeneazobenzoylvaline,  the  latter  arising  from  the 
hydrolysis  of  (II).  Under  similar  conditions  (I)  and  Meucine  yield 

2- p-benzeneazophenyl-i-isobutyloxazol-5-one,  m.p.  147°,  and  r-N-p- 

benzeneazobenzoyl-leucine  (IV),  m.p.  173°.  Glycine  yields  N-p-benzene- 
azobenzoylglycine  (V),  m.p.  225°,  apparently  without  the  correspond¬ 
ing  lactone.  l(+)-N-p -Benzeneazobenzoylalanine  (VI),  m.p,  220°, 
Md  +55-07°  in  COMe2,  but  no  lactone  is  derived  from  f(  +  )-alanine. 
The  Me  esters  of  (III),  m.p.  138°,  [a]}?  -38-4°  in  COMe2,  (IV),  m.p. 
133°,  (V),  m.p.  118°,  and  (VI),  m.p.  148°,  [a]}J  +38-4°  in  C0Me2, 
are  obtained  by  means  of  CH2N2.  Gradual  addition  of  (I)  to  the 
appropriate  NH2-acid  ester  hydrochloride  in  C5H6N  at  40 — 60°. 
leads  to  the  Me  esters  of  N-p-benzeneazobenzoyl-l-leucine  (VIII), 
m.p.  104°,  [a]})5  +22-6°  in  COMe2,  -\-glutamic  acid,  m.p. ‘126 — 128°, 
[a]Jjj8  — 116°  in  COMe2,  -1-phenylalanine,  m.p.  145 — 146°,  [a]J|8 
—  99-2°  in  COMe2,  -1  -aspartic  acid,  m.p.  148 — 150°,  [a]888  —17-3°  in 
COMe2,  -1  -methionine,  m.p.  118 — 119°,  [a]J;8  —27-32°  in  COMe2,  and 
-1  -proline,  m.p.  125 — 126°,  [a]827  —36-27°  in  COMe2.  The  chromato¬ 
graphic  separation  of  mixtures  of  the  Me  esters  of  (V),  (VI),  and  (III) 
with  (VII)  on  basic  Zn  carbonate  is  described;  Ca(OH)2  and  A1202 
are  less  suitable.  H.'W. 

Nuclear  methylation  of  a-naphthol.  A  correction.  J.  W.  Corn- 
forth,  (Mrs.)  R  H.  Cornforth,  and  (Sir)  R.  Robinson  (J.C.S.,  1943, 
168;  cf.  A.,  1943,  II,  28). — The  substance  obtained  from  "  4-piper- 
idinomethyl-l-naphthol  ”  (I)  and  NaOMe-MeOH  is  not  4:1- 
C10H8Me‘OH,  but  2  :  i-dimethyl-l-naphthol,  m.p.  84 — 85°  ( picrate , 
m.p.  143 — 144°).  That  (I)  is  actually  the  2  :  1-derivative  (cf.  Feld¬ 
man  et  al.,  A.,  1942,  II,  205)  is  confirmed  by  hydrogenation  (Cu 
chromite  in  EtOH  at  165°/100  atm.)  to  2  :  1 -C18H8Me-OH  ( picrate , 
m.p  133—134°).  A.  T.  P. 

Colour  reactions  for  stilbcestrol. — See  A.,  1943,  II,  212. 

Mixed  /8-naphthyl  thioethers.  F.  E.  Ray  and  G.  L.  Bowden,  jun. 
(J.  Amer.  Chem.  Soc.,  1943,  65,  297).—  /3-C10H,-SH,  AlkBr,  and 
NaOEt  in  EtOH  give  p-C10H-  n -hexyl,  b.p.  160°/20  mm.,  and  n -heptyl 
sulphide,  m.p.  34°  £-C#,H4Ph‘CHPhCl  and  /J-CltHT*SH  in  C8H8 
give  /9 -Ci0Hi  phenyl-p-xenylmethyl  sulphide,  m.p.  155°  ( sulphoxide , 
m.p.  220°),  which  with  Me2S04  gives  />-C8H4Ph-C~  I’h-S 1  Me-C10H ,-/3 
whence  it  is  regenerated  by  H20.  R.  S.  C. 

Aryl  hydroxyalkyl  ethers. — See  B.,  1943,  II,  172. 

Ethers  of  duroquinol. — See  B.,  1943,  III,  135. 

Synthesis  of  cis-  and  /rrm.r-3-A'1-pentadecenylveratrole,  a  dihydro¬ 
derivative  of  urushiol  dimethyl  ether.  D.  Wasserman  and  C.  R. 
Dawson  (J .  Org.  Chem.,  1943,  8,  73— 82).— Et2  adipate  is  reduced 
(H2  at  255°/1750  lb.  in  presence  of  Cu-Cr  oxide)  to  [CH2]e(OH)2,  b.p. 
128— 130°/6  mm.  (yield  84%),  converted  by  the  successive  actions 
of  Na  and  CH2PhCl  in  xylene  at  120—130°  and  then  at  120°  into 
1,-benzyloxyhexanol,  b.p.  154°/2-5  mm.  This  with  S0C12  in  NPhMe2 
at  30 — 45°  gives  t,-benzyloxy-n-hexyl  chloride,  b.p.  138°/1  mm.,  the 
Mg  derivative  of  which  with  2:3:  l-(OMe)2C8H3-CHO  affords  the 
expected  sec.  alcohol,  converted  (without  purification)  by  KHSO,  at 
210°  into  HjO  and  3-r]-benzyloxy-isa-heptenylveratrole,  b.p.  229°/ 

1  mm.;  this  is  reduced  (H2  at  2 — 3  atm,,  Pd-black,  AcOH)  to 
3-rj-hydroxyheptylveratrole,  b.p.  169°/2-7  mm.  (together  with  a  little 
ap-dihydroxydodecane,  m.p.  82 — 82-5°),  which  with  HBr  at  140 — 150° 
followed  by  re-methylation  yields  3-q-bromoheptylvexatrole ,  b.p.  174°/1 
mm.  With  CHjCNa  in  liquid  NH3  this  affords  3-A 6 -noninenylveratrole, 
b.p.  146°/2  mm.,  transformed  by  NaNH2  and  «-C,HlaBr  in  liquid 


NH3  light  petroleum  into  3-A^-pentadecinenylveratrole  (I),  b.p-  192°/ 
1-4  mm.  (I)  is  hydrogenated  (Raney  Ni  in  95%  EtOH  at  31°) 
to  cis-3- bP-pentadecenylveratrole  (II),  b.p.  198°/2>  mm.,  but  is 
reduced  by  NaNH2  in  liquid  NH3  to  the  trans -isomeride  (III),  b.p. 
212°/3-2  mm.,  of  (II).  Complete  hydrogenation  (Raney  Ni) 
gives  3-pentadecylveratrole  [ tetrahydrourushiol  Me2  ether],  m.p. 
36-8 — 37°,  (III)  is  oxidised  by  powdered  KMn04  in  COMe2 
to  «-C8H]3-C02H  and  2:3:  l-(0Me)2C8H3-C02H.  2:3:1- 
(OMe)2CeH3-CHO  is  reduced  (Clemmensen)  to  2  :  3-dimethoxy toluene, 
b.p.  103°/22-5  mm.  H.W. 

2  :  4-Dinitro-5-aryIaminophenols. — See  B.,  1943,  II,  172. 

4-Nitro-3-ethoxytoluene-6-sulphonic  acid.  C.  Buchanan,  J.  D. 
Loudon,  and  J.  Robertson [J.C.S.,  1943,  168 — 169). — m-C6H4Me‘OEt 

(I)  and  cone.  H2S04  at  <30°  give  3:1:  6-0Et-C8H3Me-S03H  (II) 

(p -toluidine  salt,  m.p.  100 — 120°;  chloride,  b.p.  176 — 177°/10  mm  ; 
amide,  new  m.p.  113—114°).  (I)  and  cone.  H2S04  at  30 — 35°  for 

12  hr.  followed  by  HNOa  (d  l-42)-H2S04  at  15 — 18°,  then  at  room 
temp.,  yield  4:1:3:  6-N02,C6H2Me(0Et)’S03H  (III)  (p-toluidine 
salt,  m.p.  232 — 233°;  chloride,  m.p.  110 — 111°)  and  some  2-N02- 
isomeride  (gelatinous  ^-toluidine  salt;  chloride,  m.p.  97°).  (Ill)  is 
also  formed  from  4:1:  3-N02-C8H3Me‘0Et  and  C1S03H  at  20°. 
When  HNO,  is  added  to  (I)-H2S04  at  10 — 15°,  then  at  15 — 20°, 
6:1:  S-NOj’CjHjMe'OEt  is  obtained.  2  :  4  :  1  :  3  :  6- 
(N02)2C8HMe(0Et)-S03H  ( p-toluidine  salt,  m.p.  225 — 227°;  chloride, 
m.p.  104°)  is  obtained  from  (II)  (Na  salt)  and  HNO,  (d  l-5)-H,S04 
at  <30°,  or  [with  some  (III)  and  4  :  6  :  1  :  3-(N02)2C4H2Me-0Et]  from 

(II)  and  HNO,  (d  1-5).  (Ill)  (Na  salt)  and  aq.  NaOCl-NaOH  at 

50 — 55°  afford  a  trace  of  stilbene  derivative  [/>-toluidine  salt,  m.p. 
~285°  (decomp, ) ;  sulphonyl  chloride,  C18H,8O10N2Cl2S2,  m.p.  212 — 
215°],  whereas  at  85°,  then  at  room  temp.,  similar  treatment  yields 
a  substance  ( p-toluidine  salt,  C18H18012N2S2,2C7H8N,  decomp. 
310 — 311°),  converted  by  Fe-HCl  at  100°  into  a  substance, 
C]8H  220  8N2S2,2H20,  m.p.  >350°.  A.  T.  P. 

l-Nitro-I-a-hydroxyethylr>c/ohexane. — See  B.,  1943,  II,  172. 

/xoPhorone  and  its  derivatives.  A.  A.  Dodge  and  E.  Kremers 
[J .  Amer.  Pharm.  Assoc.,  1942,  31,  527 — 529). — isoPhorone  (I)  (oxipie, 
m.p,  77 — 78°;  semicarbazone,  m.p.  190 — 191°)  is  hydrogenated 
(Pt ;  2  H2  absorbed)  to  3  :  3  :  5-trimethykyc/ohexanol,  m.p.  58-5 — 59° 
(3  :  5-dinitrobenzoate,  m.p.  98-5 — 99°;  acetate,  an  oil),  dehydrated 
to  an  oil  from  which  is  separated  (?)  1:3:  3-trimethylcycfohexene, 
b.p.  139 — 141°.  The  liquid  (3  :  5-dinitrobenzoate,  m.p.  61-5 — 63°) 
and  cryst.  "  isophoronyl  alcohol,"  m.p.  38°  (3  :  5-dinitrobenzoate, 
m.p.  71-5 — 72-5°),  are  probably  cis-  and  ri-<ZKS-dihydrorsophorol. 

F.  O.  H. 

Phenol- formaldehyde  resins,  n.  Condensation  of  dihydroxy- 
benzenes  with  formaldehyde.  H.  von  Euler,  E.  Adler,  and  G.  J.  Gie 
( Arhiv  Kenii,  Min.,  GeoL,  1940,  14,  B,  No.  9,  7  pp.  ;  cf.  B.,  1942, 
II,  25). — Quinol  (I)  (1  mol.),  CHzO  (2  mols.),  and  10%  NaOH 
(2  mols.)  give  (36  hr.;  room  temp.)  exclusively  2:5 -di{hydroxy- 
methyl)quinol  (II),  m.p.  (rapid  heating)  190 — 191°  (decomp.)  [with 
Me2S04  gives  the  1  :  4-Me2  ether,  m.p.  163 — 164°,  and  thence 
(KMn04-NaOH)  2:5:1:  4-(0Me)2C8H2(C02H)2],  which  yields 
(FeCls)  the  quinone,  m.p.  138°,  and  the  quinhydrone,  m.p.  160° 
(decomp. ),  deep  blue.  With  4  mols.  of  CH20  and  4%  NaOH  (1 
mol.)  (I)  (1  mol.)  gives  (72  hr.;  room  temp.)  tetra(hydroxymethyl)- 
quinol  (III),  m.p.  (rapid  heating)  212 — 213°  (decomp.).  On  slow 
heating  (II)  and  (III)  give  dark  resols  without  melting.  o-C8H4(OH)2 
(1  mol.),  CHjO  (2  mols.),  and  10%  NaOH  (2  mols.)  give  (36  hr.; 
room  temp.)  exclusively  a  di(hydroxymethyl)pyrocatechol  (IV),  m.p. 
116 — 117°  [Met  ether,  m.p.  92°).  (II)  and  (IV),  but  not  (III),  are 
converted  into  amorphous  insol.  products  very  rapidly  by  hot  dil. 
acids,  probably  by  condensation  involving  elimination  of  HsO 
between  nuclear  H  of  one  mol.  and  CH2*OH  of  a  second  mol.  etc. 

M.  H.  M.  A 

Phenol  formaldehyde  resins.  Vin.  Mechanism  of  the  harden¬ 
ing  of  resols  ;  formation  of  dibenzyl  ethers.  H.  von  Euler,  E. 
Adler,  and  J  O.  Cedwall  ( Arhiv  Kemi,  Min.,  Geol.,  1941,  14,  A, 
No.  14,  20  pp.) — Evidence  is  adduced  in  favour  of  the  view  that 
the  action  of  heat  on  o-hydroxybenzyl  alcohols  consists  mainly  in 
the  formation  of  di-o-hydroxybenzyl  ethers  with  minor  quantities 
of  diphenylmethanes.  2:3:5:  l-OH-C8H2Me2-CH2-OH  (I)  at  140° 
gives  an  alkali-insol.  substance  (II).  m.p.  200°,  di-2-hydroxy-3  :  5- 
dimethylbenzyl  ether  (III),  m.p.  99 — 100°,  di-(2-hydroxy-3  :  5-di- 
methylphenyl)methane  (IV),  m.p.  146°,  and  a  non-cryst.  residue 
(34%  of  the  original  material)  from  which  NaOH  separates  an 
alkali-insol.  portion  (V).  (II)  does  not  give  a  colour  with  FeCls,  is 
extraordinarily  stable  towards  acids  and  bases,  cannot  be  acetylated 
or  methylated,  and  does  not  react  with  ketonic  reagents.  It  is 
identical  with  the  “  polymeric  xylo-o-methylenequinone  ’’  of  Fries  et 

al.  (A.,  1907,  i.  603)  but  is  probably  C8H2Me2<°^^;^»^^^;gH  . 

The  yield  is  4 — 8%  at  140°  increasing  to  30%  at  180°.°  (Ill)2  give’s 
an  intense  violet  colour  with  FeCl3,  yields  a  dibenzoate  (VI),  m.p. 
108 — 108-5°,  and  reacts  vigorously  with  CH2N2  giving  a  Ms,  ether 
(VII),  b.p.  .  155 — 160°/0*1  mm.,  which  is  insol.  in  NaOH  but  con¬ 
tains  OH  since  it  yields  a  p-nitrobenzoate,  m.p.  120 — 121°.  (VII)  is 
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oxidised  by  KMnO,  to  ’2-methoxy-Z  :  o-dimethylbenzoic  acid,  m.p. 
97 — 96 \  Treatment  of  (III»  or  (VII)  with  Me#S04-ihi-XaOH- 
MeOH  gives  the  Met  ether  (VIII;.  m.p.  73 — 74'.  The  constitution 
of  (III)  is  further  established  by  its  production  when  the  p- toluene- 
sulphonate  of  (If  is  heated  at  195 — 2'»'  and  the  product  hvdrolvsed. 
m  or  iIII  and  HBr  in  light  petrolenm  at  room  temp,  give  2-h\droxx- 
3  :  5-ai meth\ Henzy l  bromide  (IX).  m.p.  73 — 71  |  Vll<  similarlv 

gives  ,  EX)  and  non-cryst.  2:3:5:  1  -OMe<  ,H,Me,-C  H,Br.  When 
treat  e:  with  Na,CO,  ;  IX :  passes  through  the  qninonemethide  into 
(H).  (TIH)  and  i VI)  are  likewise  cleaved  by  HBr.  V  is  con¬ 
verted  by  HBr  in  cold  light  petrolenm  into  (IX)  in  30%  yield. 
Determinations  of  moL  wt.  (Rastl  indicate  that  Vi  at  any  rate  to 
a  considerable  extent  consists  of  chain  or  cvclic  mols.  composed  of 
4 — 5  units  of  Cl)  joined  to  one  another  bv  Ph-OCH,Ph  linkings  or 
alternatingly  with  CII?Ph-0-CH1Ph  and  Ph-0-CH,Ph  linkings  The 
elimination  of  CH,0  from  (I)  is  not  entirely  accounted  for  bv  the 
production  of  (IV) .  In  presence  of  xylenol  iX)  the  yield  of  (III)  is 
r  <  from  (I)  alone  but  its  formation  remains  the  fastest  reaction  and 
added  (X)  is  not  involved  to  >  a  limited  extent.  H.  W. 

Phenol-formaldehyde  resins.  IX.  Mechanism  of  the  hardening 
of  resols  :  hardening  of  tri-p-cresol  dialcohols.  S.  Kvrning  C Arina 
Kemi.  Mitt..  Geot..  1941. 15  A.  Xo.  2,  9  pp. ;  cf.  V.  1910.  n.  216). — 
3  :  .)  I>i  ‘2'-hydroxy-.V-rriethvlberLzvl  -p  cresol  and  CH,0— aq.  alkali 
give  3 : 5-di-  f 2'-hydroxy-5'-methyl-3'-hydroxymethylbeojnrlj  -p-cresol 
II),  m.p.  203°  (preheated  bathi.  converted  by  HBr-EtOH  into  the 
corresponding  dibromide  ills.  m.p.  172°  idecomp  |.  Hardening  of 
(If  at  130°,  200°.  220".  or  240'  is  accompanied  by  loss  of  H,0  and 
CH.O ;  the  rate  of  elimination  is  examined.  Mechanisms  of  the 
hardening  process  involving  formation  of  larger  mols.  by  junction 
of  nuclei  through  -CH,0-CH,-  is  outlined.  (H)  is  also  obtained 
when  the  product  linsol.  in  CHC1,  formed  from  (I,!  at  130°  is  treated 
with  HBr-CHCl,.  A.  T.  P. 

Phenol-formaldehyde  resins.  XDI.  Mechanism  of  the  harden¬ 
ing  of  resols.  Reaction  phases  of  the  hardening  of  dinu clear 
dialcohols.  H.  von  Euler,  E.  Adler,  and  S.  Tingstam  _4r«;c  Kemi, 
.Vim.,  G ml.,  1912.  15  A  No.  10,  11  pp  '- — The  course  of  the  harden¬ 
in';  of  15:2:3-  ill  and  1  :  3  :  4  :  3-CH,C,H,MefOH  -CHjOIT, 
iH  is  best  represented  as  a  consequence  of  ether  condensation  and 
qninonemethide  formation  with  subsequent  polymerisation  and 
oudo-reducaon  of  the  qninonemethide  groups.  The  evolution  of 
H,0  and  CH^O  from  (I)  and  flit  is  measured  at  definite  intervals  at 
150s,  170  ,  190',  and  210'.  Loss  of  CHaO  is  small  and  >0-2  mol. 
per  mol.  of  lit  or  |H]  even  at  210=.  The  amount  of  HsO  evolved 
increases  rapidly  to  a  max  reached  at  lower  temp,  in  --1  hr.  and 
at  higher  temp,  in  -^30  min.,  after  which  it  remains  const.  The 
loss  of  HjO  amounts  to  1  moL  per  moL  of  (I)  or  (II>  at  150'  increas¬ 
ing  to  1*5 — 1-6  per  mol.  at  the  higher  temp.  At  lower  temp, 
therefore  the  essential  consequence  of  loss  of  H*0  is  the  formation 
of  ether  chains ;  at  higher  temp,  this  is  accompanied  by  an  almost 
equally  rapid  production  of  qninonemethide.  At  150 :  with  max. 
loss  of  1*1  mol.  of  HjO  per  moL  of  *11)  the  resultant  resin  is  com¬ 
pletely  sol.  in  CHClj:  at  higher  temp,  in  proportion  as  this  ratio 
is  exceeded  the  proportion  of  resin  insol.  in  CHC1,  increases.  Appar¬ 
ently  the  "  ether-chained  "  resin  is  sol.  in  CHC1,  but  as  methide 
formation  and  polymerisation  cause  mol.  enlargement  and  com¬ 
plexity  the  solubility  diminishes  more  and  more.  With  ill!  a 
much  more  rapid  diminution  of  solubility  in  CHC1,  is  observed. 
At  150"  (0-5  moL  of  HaO  lost]  the  product  is  completely  sol.  whereas 
at  160'  (0-95  moL  lost!  56%  of  the  residue  is  insoL  At  higher 
temp,  complete  insolubility  is  rapidly  attained.  Probably  qninone¬ 
methide  formation  occurs  sooner  with  II;  than  with  'Ii  and  over¬ 
laps  ether  production  to  a  greater  extent.  (Cf.  A.,  1943,  II.  161.) 

H.  W. 

Phenol-formaldehyde  resins.  XIV.  Mechanism  of  the  harden¬ 
ing  of  resols.  Hardening  of  di-  and  tetra-alcohols  of  dihydric 
phenols.  S.  Kyraing  t Arhiv  Kemi,  Min.,  Geoi.,  1942,  15,  B,  Xo.  11, 

6  pp.). — Investigation  of  the  loss  of  H20  on  heating  OH-CH, 
derivatives  of  dihydric  phenols  confirms  the  reaction  mechanism 
advanced  for  the  resol  hardening  of  the  products  from  mono*  and 
di-alcohols  of  monohydric  phenols.  The  loss  of  HtO  from  1  :  4  :  2  :  5- 
and  1:2:3:  B-lOHtjCjHjlCHyOH? \2  is  in  agreement  with  the 
simultaneous  production  of  ether,  diphenylmethane  (!',  and 
qninonemethide  (Hi  derivatives.  With  1:4:2:3:5:6- 
iCHj-OHi  4  formation  of  [I;  is  excluded  and  the  quantity  of 
HsO  evolved  suggests  that  ether  formation  is  accompanied  by 
prod  action  of  (II  as  second  main  action.  This  assumption  is 
largely  confirmed  by  the  behaviour  of  the  corresponding  quinone- 
tetra-alcohol  iIH:  from  which  the  formation  of  >I|  or  II  is  impos¬ 
sible  :  the  elimination  of  HsO  is  within  the  limits  required  for  an 
exclusive  ether  condensation.  The  ready  hardening  of  i  III  shows 
that  quinone  CO  activates  CH,OH  in  the  same  manner  as  does 
phenolic  OH.  Etherification  of  CH,OH  greatly  diminishes  the 
reactivity.  H.  W. 

Phenol-formaldehyde  resins.  XV.  Mechanism  of  the  harden¬ 
ing  of  resols  ;  reaction  sequence  in  the  hardening  of  o-  and 
p-phenolalcohols .  H.  von  Euler.  E.  Adler,  J.  O.  Cedwall,  and 

A  {  4  *=> iv  k'a&L  .1 if**-  >  1942.  15,  A,  Xo.  11,  19 


pp  i  _ — Examination  of  observations  made  with  2:3:51 
5H-C,H,R  R  '-CH.-OH  R’  =  R"  =  Me;  R’  =  H :  R"  =  Me;  R, 
=  Br,  R  =  Mej  and  4:35  l-OH-C,H,Me,-CH,-OH  indicates 
that  hardening  is  due  to  a  concurrence  of  reactions  mainly  controlled 
bv  the  structure  of  the  reacting  mols.,  reaction  temp.,  and  duration. 
Although  quant,  differentiations  cannot  yet  be  made,  the  o-qninoile- 
methides  derived  from  o-hydroxybenzyl  alcohols  and  their  ethers 
can  react  to  give  dihydroxystilbenes  i’ll  and  thence  stilbenequinones 
'  ill'],  dihvdroxvdiphenylethanes  in  .  dimeric  quinonemethides 
and  thence  j  1(1  ,  and  trimeric  quinonemethides  with  succeeding 
phenolaldehvdes  and  nuclear-methylated  phenols,  whereas  the 
similarly  derived  p  quinonemethides  for  strnctiiral  reasons  can  give 
only  :li.  fill,  and  HT  Resitols  formed  at  low  temp,  contain 
laaialv  ether  bridges  with  some  (  If,  bridges.  To  a  small  extent 
there  is  also  loss  of  H.O  with  production  ol  quinonemethides  and 
loss  of  CH,0  leading  to  diphenvlmethanes  and  possibly  "  crack¬ 
ing  '■  with  production  of  OH-aiidehydes.  At  higher  temp,  these 
reactions  occur  to  an  increased  extent  and  are  interlocked.  In  the 
final  stages  of  the  reaction  polymerisation  of  the  quinonemethides 
and  stilbenequinones  plavs  a  decisive  part  in  the  mol.  enlargement. 
The  temp  is  the  decisive  factor  for  the  extent  to  which  the  ether 
bridges  participate  in  the  secondary  reactions.  The  duration 
of  reaction  is  of  importance  only  within  a  certain  initial  period. 
Subsequently'  a  condition  characteristic  for  each  temp,  is  reached 
which  then  undergoes  little  further  alteration.  4  3:5:1- 
OH -C  ,H,Me,-CH,OH  loses  H.O  and  CH,0  in  a  sealed  tube  at 
155"  giving  d  i-4-kydroxxA  :  b-dimethylbenzyl  ether  i IV'  m.p.  1*3 — 
1 73-5-.  converted  bv  boiling  AcOH  into  4r- hydroxy -3  o-dimcthyOienzyl 
acetate  V,  m.p.  77°.  (IV  is  largely  unchanged  at  175°  and  at  200 3 
still  evolves  little  CH.O  but  gives  a  small  amount  of  a  sublimate  of 
4:3:5:  I-OH’C,H,Me1*CHO  loxime,  m.p.  166  o — 168").  The 
residue  contains  unchanged  iIVl,  (XH-CfH,Me,-OH-l  :  3  :  5  :  6)., 
and  (CHj-C.HAIejOHi..  IV  in  CHC1,  is  converted  by  HBr  into 
4-kvdroxyS  ■.  h-dimetkxlbenzvl  bromide,  m.p.  115 — 116"  (decomp.) 
with  AcOH-XaOAc  gives’  IV  ],  which  in  Et,0  is  converted  by- 
saturated  aq.  NaHCO,  into  3  :  5  :  3'  :  5  -tetrametkylsiilbene  4  :  4  - 
quinone,  softens  and  blackens  at  215 — 217'.  This  with  SnCl,  in 
COMe,  or  H,  PtO.  in  EtOAc  gives  4  :  4'-dihydroxy-3  5:3':  5'- 
tetramethvlstilbene,  m.p.  237 — 238°  (diacetate,  m.p.  236 — 23.  i . 

H.  W. 

Quinoidation  of  triaryl  compounds.  Diphenylbromonaphthyl- 
methyl  chlorides.  L.  C.  Anderson  and  D.  Johnston  \J .  Amer. 
Ckem.  Soc..  1943.  6a.  239—242  .— MgPhBr  and  5  ;  lC11H,Br-CO,Me 
(less  well,  the  acid  or  acid  chloride)  in  boiling  PhMe  give  an  impure 
carbinol  (T.  converted  bv  AcCl  into  diphenyl-o-bromo-\-naphtkyl- 
metkyl  chloride  (H'i  (62°0i.  m.p.  172 — 174°,  which  with  XPhMe,  in 
aq.  COMe,  gives  {I,,  m.p.  150  151°  (with  HC 1— Et,0  gives  only  a 

little  iH’  Attempts  to  prepare  8 :  2-CltH,Br-CO.H  failed. 
5:8:  2-Cj,H9Br.-CO,Et  gives  dipkeny  f-5  :  S-dibromo---napktkykarb- 
inol  (77%  I,  m.p."  127 — 128°  (the  acid  chloride  gives  only  an  oily 
and  thence  (AcCl|  the  chloride  (Ill  .  m.p.  163 — 1 64  2-CI,H7Br. 
AcCl,  and  A1C1,  in  PhXO,  give  a  1  :  1  mixture  (1  :  10  in  CS,)  of 
6  :  2-  and  2  :  l-C1,H,BrCOMe.  oxidised  by  KOC1  to  acids,  which 
yield  Me  i>  bromo  2  naphthoate  IV  42  °n  ,  m.p.  123 — 124-5  The 
derived  acid,  m.p.  2803  idecomp.)  (other  methods  of  prep,  give  poor 
yields),  and  Et  ester,  m.p.  67 — 68°,  are  also  described.  MgPhBr 
(100%  excess;  (LiPh  gives  an  oil)  and  (IV)  in  PhMe  give  diphenyls 
6-bromo-'2-naphtkylcarbinol,  -'-AcOH.  m.p.  99 — 101  ,  and  thence 
the  chloride  iV-,  m.p.  118 — 119°.  2  :  l-C„H,Br-COAIe,  a  liquid, 

gives  similarly  dipkenyl-2-bromo-l-naphthylmethyl  chloride  (VI: , 
m.p.  203 — 204°,  and  thence  the  carbinol,  m.p.  129 — 131°.  4  :  1- 
C„H,Br-CPh,Cl  or -p  C ,H,Br-C PhCl-C j.H.-n  with  AgCl  in  SO,  at 
room  temp,  rapidly  gives  AgBr  (55 — 65°0  in  2-5  daysl,  but  none  is 
formed  from  (II),  illl  .  V  ,  or  (VI'  by  AgCl  or  Ag^O,  in  SO,, 
Me^SO,.  PhCX.  or  PhXO,  in  6 — 30  days,  indicating  little  tendency 
to  form  transannular  (jninonoid  compounds.  All  these  halides  give 
red,  amorphous  products,  except  (Til)  which  is  unchanged  in  SO,. 

R.  S.  C. 

Quinoidation  of  triaryl  compounds.  Diphenylhydroxynaphthyl- 
carbinols.  L.  C.  Anderson  and  D.  G  Thomas  J  Amer.  Chem. 
See..  1943.  65,  234 — 238  . — Unsuccessful  attempts  are  recorded  to 
prepare  naphthofuchsones  having  CO  and  ICPh,  in  different  rings 
of  the  ClrH,  nucleus  OH-C  ltH ,< Ph,-OI I  give  coloured  liquids  at 
or  above  the  m.p.  when  naphthofuchsone  formation  is  theoretically 
possible  but  not  when  it  is  impossible.  p-OH ■(  (H 4-C f'h.-OH  in 
6°„  H,SO,-AcOH  gives  the  same  colour  labsorption  spectrum)  as 
does  p-0:C,H,:CPh,  C  ltH,  derivatives  which  can  give  a  naphtho¬ 
fuchsone  with  CO  and  iCPh,  in  one  ring  are  stabilised  in  6°„ 
H,SO,-AcOH ;  those  which  can  give  no  naphthofuchsone  rapidly 
decompose,  probablv  by  fiuorene  formation ;  stability  is  inter¬ 
mediate  when  formation  of  the  naphthofuchsone  involves  both  rings. 
1:6:  2C1,H;Br,OH  with  Sn,  cone.  HC1,  and  EtOH  gives  6  :  2- 
CirHtBr-OH  and  some  6  :  2-C  ItH,Br-OEt  (Ii.  2  :  l-OAlk-CjjHj-MgBr 
and  PhCX  in  C,H,-Et,0  give  2 -ethoxy-  (30%),  m.p  88 — 89°,  and 
i-methoxy-S-benzoilnaphthaiene  (45%),  m.p.  81 — 82°,  both  hydro¬ 
lysed  by  aq.  HBr- AcOH  to  2-hydroxy -Q-beneoylnaphthalene  (70 — 
80%  ,  m_p.  158 — 159°.  With  MgPhBr  in  Et,0-C,H,  this  gives 
diphenyl-&-hydroxy-2-naphthylcarbinoI  (Eli  (75%),  m.p.  170 — 171° 
^sealed  tube;  reddish-purple  liquid),  also  obtained  less  well  from 
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t)  :  2-OH-C10H6-CO2Et  by  MgPhBr.  0-CloH,-OMe,  AcCl,  and  A1C13 
in  PhNO,  give  6  :  2OMe-C10H4-COMe  and  thence,  successively, 

6  :  2-OMe,C10H6-CO2H,  (HBr-AcOH)  -OH-C10H4-CO2H, 
-OH'CjjHj-COjMe,  and  (MgPhBr)  (II).  Zn  in  AcOH  reduces  (II) 
to  Q-benzhydryl-2-naphthol,  m.p.  (anhyd.)  52°  or  (+*MeOH)  101-5— 
103°.  The  Me  ester,  m.p.  130-131-5°,  of  5  :  l-OH-C10H8-CO2H 
(prep,  from  1  :  5-NH2-C10H8-SO3H  modified).  Me  &-hydroxy-2-,  m.p. 
151- — 152-5°,  7-hydroxy-l m.p.  124 — 126°,  and  6-hydroxy-l-naphtho- 
ate,  m.p.  112 — 113°,  with  MgPhBr  in  Et20— C4H4  give  diphenyl-5- 
hydroxy- 1  -  (63%),  m.p.  199—200°  (red  liquid),  -S-hydroxy-2-  (67%), 
m.p.  162 — 163°  (pale  liquid),  -T-hydroxy-l-  (67%),  m.p.  231-5 — 
232-5°  (pre-heated  bath;  orange-red  liquid),  and  -6  hydroxy  1  - 
naphthylcarbinol,  m.p.  188—190°  (pale  liquid).  a-C10H,-OBz  and 
AlCla  at  150 — 165°  give  1  :  2-,  m.p.  64  -65°,  but  at  100°  give 
1  :  4-OH-C10H,-COPh,  m.p.  164—165°.  R.  S.  C. 

Fluorine-substituted  aromatic  acids.  G.  P.  Hager  and  E.  B. 
Starkey  (/.  Amer.  Pharm.  Assoc.,  1943,  32,  44— 49).— o-,  decomp. 
106°,  m-,  decomp.  108°,  and  p-C,H,Me-N2BE„  decomp.  107°,  are 
converted  into  o-,  b.p.  114°/763  mm.,  m-,  b.p.  123°/766  mm.,  and 
/>-C4H4MeF,  b.p.  110°/767  mm.,  respectively,  from  which  are  ob¬ 
tained  ;  o-,  m  ,  and  />-C,H1F-CH2Br.  -C4H4F-CHO,  and  o-,  m.p. 
124°,  m-,  m.p.  124-5—125-5°.  and  />-CsH4F-C02H,  m.p.  186°.  o-, 
b.p.  110— 115°/15  mm.,  m-,  b.p.  2297766  mm  ,  and />-C4H4F-CH2-CN, 
b.p.  100 — 103°/3  mm.,  and  boiling  60%  H2S04— AcOH  give  0-,  m.p. 
61 — 62°,  m-  (not  cryst.),  and  />-C„H4F'CH2-C02H,  m.p.  82°,  respec¬ 
tively.  0-,  m.p.  180 — 181°,  m-,  m.p.  166-5°,  and  ^>-fluorocinnamic 
acid,  m.p.  209-5°,  and  o-,  m.p.  116-5°,  m-,  m.p.  101°,  and  p -fluoro- 
mandelic  acid,  m.p.  133°,  are  prepared  from  C4H4F-CHO.  The 
antibacterial  activity  of  the  above  F-acids  is  determined.  Although 
introduction  of  p- Cl,  -Br,  or  -I  doubles  the  toxicity  (white  rats)  of 
BzOH,  p- F  has  little  effect.  A.  T.  P. 


Optically  active  nitro-  and  amino-mandelic  acids.  II.  A  Fredga 
and  E.  Andersson  ( Arkiv  Kemi,  Min.,  Geol.,  1941,  14,  B,  No.  38, 

7  pp.). — p-NOj-CjH^-CHBr-COCl  with  warm  aq.  NaHCO,  gives 
+/>-N02-C4H4-CH(0H)-C02H  (I),  m.p.  126—127°,  in  65%  yield.  It 
is  resolved  by  quinidine  in  boiling  aq.  EtOH  into  (+)-p -nitroman- 
delic  acid ,  (II)  m.p.  93—94°,  [a]ff93  +128-9°,  [a]||61  +151-8°  in  H20 
[quinidine  and  Pb  (  +  1H20)  salts].  The  acid  remaining  in  the 
mother-liquors  after  removal  of  (II)  is  resolved  by  strychnine  in 
boiling  30%  EtOH  into  (  — )-p -nitromandelic  acid  (III),  m.p.  93 — 94°, 
[«G“  —129-2°,  [a]|461  —152-1°  in  H20  [ strychnine  (  +  2H20)  salt]. 
(I)  as  Na  salt  in  H20  is  reduced  (H2-Pd-C)  to 
»--^-NH2-C4H4-CH(0H)'C02H  (IV),  decomp.  205 — 210°  after  becom¬ 
ing  discoloured.  Similarly  (II)  gives  (  +  )-  (V),  decomp.  >200°, 
becomes  yellow  at  ~140°  and  brown  at  200°,  [a]|,5  +106-9°,  [a]4j6i 
+  128-7°  in  0-lN-NaOH,  [a]ff  +133-0°,  [a]|S01  +157-3°  in  n-HCI, 
and  (III)  gives  (-)-p-aminomandelic  acid  (VI),  [a]?f  —106-5°  in 
O-lN-NaOH.  (IV)  is  transformed  through  the  diazo-compound  into 
r-OH-CHPh-C02H,  and  (V)  into  (+)  OH-CHPh-C02H,  [ajg5  +153° 
in  HjO.  (II)  and  (V)  have  therefore  the  same  configuration  as 
i-(+)-mandelic  acid  whereas  (III)  and  (VI)  are  related  to  the 
d-(-)-acid.  H.  W. 

Lactones  related  to  the  cardiac  aglycones.  XI.  Synthesis  of 
^-substituted  A“0-butenolides  from  methyl  ketones.  E,  R.  Blout 
and  R.  C.  Elderfield  (/.  Org.  Chem.,  1943,  8,  29 — 36). — The  possi¬ 
bility  of  preparing  these  compounds  by  methods  involving  the 
removal  of  a  substituent  in  the  a-position  of  the  requisite  butyro- 
lactones  has  been  explored.  Addition  of  cyclohexyl  Me  ketone  (I) 
and  CHCl2"C02Et  in  Et20  to  Mg-Hg  gives  Et  a-chloro-fl-hvdroxy- 
fi-cyclohexylbutyrate,  b.p.  110 — I35°/l-8  mm.,  converted  by  HBr  in 
boiling  glacial  AcOH  into  a-chloro-fi-cyclohexylbutyrolactone  (II),  b.p. 
131-  135°/0-9  mm.,  m.p.  131 — 131-5°.  (II)  is  largely  resinified  by 
boiling  quinoline  whilst  boiling  NPhMe2  causes  only  partial  removal 
of  HC1  with  formation  of  obscure  condensation  products;  C6H6N 
is  without  action.  Boiling  4%  aq.  NaOH  partly  converts  (II)  into 
a-kydroxy-fl-cyclokexylbutyrolactone,  m.p.  144°  ( p-mlrobenzoate ,  m.p. 
154 — 154-5°),  whilst  anhyd.  KOAc  in  boiling  AcOH  gives  fS-cyclo- 
hexyl-Aa0-butenolide[/J-cyclohexyl-A“-butenolactone]  (III),  b.p.  115 — 
117°/0-l  mm.,  further  identified  by  conversion  into  Me  /J-formyl- 
/5-eycfohexylpropionate  (semicarbazone,  m.p.  118 — 119°).  Addition 
of  (I)  and  CH2Cl-C02Et  to  NaOEt-EtOH  at  —80°  gives  Et  afl-oxido- 
/J-cyclo hexylbutyvate ,  b.p.  86 — 90°/0-3  mm.,  converted  by  boiling 
HBr-AcOH  into  a  material  with  an  odour  of  (III)  but  contaminated 
with  other  substances  of  approx,  the  same  b.p.  COPhMe, 
CHCl2-C02Et,  and  Mg-Hg  afford  OH-CPhMe-CHCl-C02Et  (IV),  b.p. 
124— 126°/l-5  mm.,  with  some  (CPhMe-OH)2.  (IV)  and  boiling 
HBr-AcOH  yield  COPhMe,  El-a-chloro-fi-phenylcrotonate,  b.p.  103°/ 
5  mm.,  and  (3-phenyl-A“3-butenolide,  m.p.  93°.  Et  /5-hydroxy- 
yS-cycfohexylbutyrate  is  converted  by  boiling  HBr-AcOH  into 
/J-cyciohexylbutyrolactor.e,  b.p.  124 — 126°/l-2  mm.  (yield  79%), 
also  obtained  in  78%  yield  by  use  of  boiling  H2S04-Ac0H-H20. 
It  is  brominated  in  boiling  glacial  AcOH  to  fi-x-bromocyclokexyl- 
hutyrolactone  (V),  b.p.  130— 135°/1  mm.,  m.p.  63—63-5°,  converted 
by  2N-NaOH  and  subsequent  acidification  into  B-x- ky dr oxycy clo- 
hexyl  bi<  tyro  la  1  tone  (VI),  b.p.  140 — 152°/0-7  mm.  (p -nitrobenzoate ,  m.p. 
163—164-5°).  (VI)  is  oxidised  by  CrOa  in  90%  AcOH  at  <30°  to 
fl-x-ketoeyclohexylbutyvolactone ,  m.p.  82 — 83-5°  [p -nitrophenylhydraz- 


one,  m.p.  187 — 188°  (decomp.)  (softens  at  184°);  '.N'OH -derivative, 
m.p.  160 — 161°  (decomp.)].  Anhyd.  KOAc,  boiling  AcOH,  and  (V) 
appear  to  give  a  mixture  of  acetoxycyciohexyl-  and  cyclohexenyl- 
butyrolactone,  b.p.  110 — 114°/0-2  mm.  M.p.  and  b.p.  are  corr. 

H.  W. 

Lactones  related  to  the  cardiac  aglycones.  XII.  Condensation  of 
ethyl  oxalate  with  ethyl  y-cyc/ohexylcrotonate  and  a  method  for 
predicting  the  products  from  such  condensations.  E.  R.  Blout,  J. 
Fried,  and  R.  C.  Elderfield  (J.  Org.  Chem.,  1943,  8.  37 — 42). — Past 
(A.,  1942,  II,  28,  29)  and  present  experiences  of  the  authors  with 
those  of  Kuhn  et  al.  (A.,  1937,  II,  438)  and  Boese  et  al.  (A.,  1934, 
632)  show  that  in  condensations  involving  Et2C204  and  y-substituted 
A“-  and  Afl-crotonic  esters  and  their  vinylogues,  the  position  origin¬ 
ally  occupied  by  the  double  linking  is  of  little  importance  and  the 
controlling  factor  is  the  electronic  nature  of  the  substituent  at 
C(y).  Condensation  occurs  in  the  y-position  if  this  is  H.  If  the 
y-substituent  is  a  M-alkyl,  condensation  takes  place  at  C(y)  with 
progressively  poorer  yields  as  the  inductive  effect  of  the  substituent  • 
increases.  When  the  electron-donating  capacity  of  the  y-substituent 
is  still  further  enhanced,  as  in  the  case  of  the  cyclohexyl  group, 
condensation  occurs  at  C(a> ;  aryl  substituents  lead  to  condensation 
in  this  position.  C4H5N,  used  as  solvent,  has  no  effect  on  the  course 
of  the  condensation.  Gradual  addition  of  Et2C204  in  dry  EtsO  to 
KOEt  in  EtOH-Et20  at  0°  and  subsequent  addition  of  Et  y-cyclo- 
hexylcrotonate  in  dry  C6H6N  to  the  mixture  at  0°  gives  Et  y-keto- 
£-carbethoxy-8-cyc/ohexyl-Ay-pentenoate  (I)  as  a  heavy  yellow  oil 
which  could  not  be  cryst.  or  distilled  without  decomp.  (2  :  4- 
dinitrophenylhydrazone,  m.p.  76 — 77°).  It  is  hydrolysed  by  cone. 
HCl-AcOH  at  room  temp,  to  d-keto-f3-carbethoxy-&-cyclohexyl-AY- 
pentenoic  acid,  m.p.  83-5 — 84°  (p -bromophenacyl  ester,  m.p.  108 — 
109°),  and  the  corresponding  fl-carboxy-acid,  m.p.  217°  after  decomp, 
from  135°.  Boiling  cone.  HCl-AcOH  converts  either  ester  into 
a-heto-8-cyclohexyl-AY-pentenoic  acid,  m.p.  93 — 94°,  which  gives  a 
red  colour  with  FeCl3  in  EtOH,  and  is  transformed  by  boiling  Ac20 

-CH  -CH^ 

into  the  corresponding  lactone  acetate,  C.H11-CH<  q  2  ^q>C-OAc, 

m.p.  87 — 88°.  (I)  is  reduced  (H2-Pt02  in  abs.  EtOH)  and  then 

hydrolysed  (KOH)  to  a-kydroxy-fl-carboxy-8-cycLohexyl-n-valeric  acid 
(III),  m.p.  126 — 127°  (di-p-bromophenacyl  ester,  m.p.  143 — 144°). 

Et  y-cyclohexylbutyrate,  b.p.  86 — 87°/0-6  mm.,  is  condensed  with 
Et2C204  to  Et  a-keto-jS-carbethoxy-S-cydohexyl-«-valerate  (2  :  4 -di- 
nitrophenylhydrazone ,  m.p.  81 — 82-5°),  reduced  and  hydrolysed  to 
(II).  H.  W. 

Addition  of  sodium  triphenylmethyl  and  lithium  phenyl  to  cinnamic 
ester  and  benzylideneacetophenone.  A.  Michael  and  C.  M.  Saffer, 
jun,  ( J .  Org.  Chem.,  1943,  8,  60 — 63). — Me  fiyyy-tetraphenylbutyrate 

(I) ,  m.p.  170-5 — 171°  [acid,  m.p.  227 — 228°),  is  obtained  in  modest 
yield  by  addition  of  CPh3Na  in  anhyd.  EtzO  to  CHPh!CH-C02Me 

(II)  in  Et20  and  N2  at  —20°.  Considerable  polymerisation  and 

formation  of  tar  seem  to  occur  and  reactions  of  this  type  are  only 
successful  in  the  complete  absence  of  moisture  and  enolisable  H. 
Et  fiyyy-tetraphenylbutyrale ,  m.p  127 — 127-5°,  is  obtained  similarly 
from  CHPhlCH-C02Et.  Pyrolysis  of  (I)  gives  CHPh,  and 
CHPh!CH-C02H.  CHMelCH-COjEt  does  not  appear  to  give  an 
additive  compound  with  CPh3Na.  aakyy-Pen tupkenyipropa nol  (III), 
m.p.  160-5 — 161°,  obtained  by  addition  of  LiPh  in  EtsO  to  (II)  in 
Et20  and  N2  at  —20°,  passes  at  180 — 200°/4  mm.  into  anflyy-penta- 
phenylpropene ,  m.p.  214 — 215°.  Li  cinnamate  has  m.p.  303 — 305° 
(decomp.).  With  COPh-CHICHPh,  LiPh  affords  CHPh:CH-CPh2-OH, 
m.p.  110 — 111°,  and  (III).  M.p.  are  corr.  H.  W. 

3  :  4-Dinitrobenzoic  acid.  H.  Goldstein  and  R.  Voegeli  [He.lv. 
Chim.  Acta,  1943,  26.475—481). — In  compounds  3:4: 1-(N02)2C4H4X 
when  X  is  a  substituent  of  the  first  order  (Cl,  Br,  Me,  OMe)  the 
N02  at  C(3)  is  mobile  but  when  X  is  a  substituent  of  the  second 
order  (N02,  C02H)  the  mobility  is  shown  by  NOs  at  C(4>.  3:4:1- 

(N02)2C4Hj-C02H  (I)  [prep,  from  1:3:  4-C4H3Me(,N02)2  described] 
is  converted  into  the  chloride,  b.p.  204 — 205°/17  mm.,  188°/11  mm., 
m.p.  50 — 51°,  Me  ester,  m.p.  87°,  amide,  m.p.  165 — 166°,  and 
anilide,  m.p.  188 — 189°.  With  the  appropriate  reagent  it  affords 
3-nitro-4-hydroxy-,  -4-methoxy-,  -4  amino-,  -4-dimethylamino-,  and 
-4-anilino-benzoic  acid.  (I)  and  N,H4,H20  in  boiling  EtOH  afford 
4:3:  1  -NH2-NH*C4H3(N02) -C02H,  which  could  not  be  purified  by 
itself  or  as  N2H4  salt  (II)  but  is  characterised  by  its  Ac,  m.p.  276 — 
278°  (decomp.),  and  CMe 2:,  m.p.  243°,  derivatives.  (II)  is  trans¬ 
formed  by  10%  Na2C03  at  100°  into  1-hydroxy-l  :  2  :  %-benztriazole- 
6-carboxylic  acid,  decomp,  without  melting  at  ~225°,  deflagrates  at 
245 — 247°.  2-Nitro-i-phenylhydrazinobenzoic  acid,  m.p.  241°,  changes 
at  - — 205°,  is  transformed  by  boiling  glacial  AcOH  into  h-carboxy- 
2-phenyl-2  :  1  :  3 -benztriazole  1-oxide,  m.p.  250°.  M.p.  are  corr. 

H.  W. 

2-Bromo-4  :  5-dinitrobenzoic  acid.  H.  Goldstein  and  G.  Gianola 
[Helv.  Chim.  Acta,  1943,  26,  173— 181).— 4  :  2  :  l-N02-C4H3Br-C02H 
(prep,  from  o-toluidine  described)  is  converted  by  HNOa  id  1-54) 
and  cone.  H2S04  at  room  temp,  and  finally  at  100°  into  2 -bromo- 
4  :  5-dinitrobenzoic  acid  (I),  m.p.  184°.  Its  constitution  is  estab¬ 
lished  by  its  conversion  by  cone.  aq.  NH,  at  room  temp,  into 
2-bro>no-5-nitro-i-aminobenzoic  acid,  m.p.  264°  (Ac  derivative,  m.p. 
205°),  deaminated  to  5  :  2  •  l-NO.-C.H.Rr-CO.H  it;  w  m 
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and  NHjPh  at  100°  yield  2-bromo-5-nityo-4-anilinobenzoic  acid,  m.p. 
253-5°,  transformed  by  boiling  NH.Ph,  K2C03,  and  Cu  powder  into 
5:2:4:  l-N0a,C6H2(NHPh)2,C02H  and  [C6H2(N02)(NHPh)-C02H- 
4:6:  2]a.  (I)  and  boiling  2N-NaOH  or  MeOH-KOH  at  50°  yield 

2-bromo-5-nitro-4-hydroxy-,  m.p.  221°,  or  -4-methoxy-benzoic  acid, 
m.p.  250°,  respectively.  2-Bromo-5-nitro-4-dimethylaminobenzoic 
acid,  m.p.  232°  (decomp.),  is  obtained  from  (I)  and  aq.  NHMe,  at 
100°.  N2H4,H20  and  (I)  readily  yield  2-bromo-5-nitro-4-hydrazino- 

benzoic  acid,  m.p.  167°  (decomp.)  [Ac,  m.p.  263-5°,  and  '.CMe2, 
m.p.  244°  (decomp.),  derivatives],  transformed  by  boiling  2N-Na2COa 
into  6-bromo-3-hydroxybenzlriazole-5-carboxylic  acid,  deflagrates  with¬ 
out  melting  at  211°.  2-Bromo-5-nitro-4-phenylhydrazinobenzoic  acid, 
m.p.  —  1 80°  when  heated  very  rapidly  or  231°  (becomes  yellow- 
brown  at  170 — 175°)  when  heated  slowly,  is  converted  by  boiling 
AcOH  into  6-bromo-3-oxido-2-phenylbenztriazole-5-carboxylic  acid, 
orange  or  yellow  needles,  m.p.  236°.  (I)  is  reduced  by  SnCl2  and 

cone.  HC1  to  2-bromo-4  :  5-diaminobenzoic  acid  dihydrochloride 
(II) ;  the  free  acid  blackens  almost  immediately  on  contact  with  air 
and  is  characterised  as  its  Ac2  derivative,  m.p.  257°.  (II)  is  trans¬ 
formed  by  more  prolonged  treatment  with  NaOAc  and  boiling 
AczO  into  6-bromo-2-melhylbenziminazole-5-carboxylic  acid,  m.p.  323°, 
and  by  HN02  into  6-bromobenztriazole-5-carboxylic  acid,  m.p.  ~325° 
(decomp.).  (II)  is  converted  by  Ac2  in  boiling  H20  into  1-bromo- 
2  :  3-dimethyl- ,  m.p.  278°  (decomp.),  and  by  NaOAc  and  Bz2  in 
boiling  abs.  EtOH  into  T-bromo-2  :  3-diphenyl-,  m.p.  234-5°,  -quin- 
oxaline-H-carboxylic  acid.  M.p  are  corr..  H.  W. 

Nitration  of  /3-poly  alkylphenylfrovaleric  acids.  II.  jS-/n-5-XylyI- 
Aovaleric  acid.  L.  I.  Smith  and  L.  J.  Spillane  (/.  Amer.  Chem. 
Soc.,  1943,  65,  282 — 289). — The  structure  of  2:6:3:4:5:1- 
(N02)2C6Me3-CMe2-CH2-C02Me  (A.,  1940,  II,  230)  is  confirmed  by 
the  behaviour  of  related  compounds.  Adding  KN03-H2S04  to 
3:5:  l-C„H3Me2-CMe2-CH2-C02Me  (I)  in  CHC13-H2S04  at  -15°  to 
5°  gives  a  small  amount  of  Me  /3- 2  :  4-dinitro-m-5-xylylisovalerate  (II), 
m.p.  73-5 — 74°.  and  a  larger  amount  of  an  oily  nitrosulphonic  acid. 
65%  of  (II)  is  obtained  in  CHC13  alone  at  <5 — 10°.  Boiling  AcaO- 
H2S04  or  HC1  at  100°  does  not  affect  (II).  H2-Pt02  reduces  (II)  in 

MeOH  at  38  lb.  to  an  amine,  m.p.  86-5 — 90°  [Ac  derivative,  m.p. 
138-5 — 139-5°),  of  unknown  structure.  Dil.  HN03-H202-Ac0H, 
KMn04-AcOH,  or  NaOH-MeOH  with  (I)  yields  indefinite  products. 
H2S04  at  room  temp,  hydrolyses  (II)  to  the  acid,  m.p.  153 — 154-5° 
[with  H2S04-Me0H  regenerates  (II)],  which  with  Cu  chromite  in 
quinoline  at  225 — 235°  yields  an  oil  and  gives  indefinite  products 
(no  HN02)  with  NaOMe-MeOH.  With  HNOa  (d  1-5)  and  H2S04 
at  3°  room  temp.,  (I)  or  (II)  gives  Me  (3-2  :  4  :  (>-irinitro-m-5-xylyl- 
iso  valerate  (HI),  m.p.  127 — 127-5°,  converted  by  NaOH-aq.  MeOH 
into  a  substance,  m.p.  234 — 244°  (decomp.),  and  by  cone.  H2S04 
into  the  acid,  m.p.  194 — 198-5°  (decomp.).  With  Cu  chromite  in 
quinoline-N2  at  170 — 175°,  this  acid  gives  5  :  l-dinitro-4  :  4  :  6  :  8- 
tetramethyl- 3  :4 -dihydrocoumarin  (IV).  m.p.  163-5 — 164°,  slowly  sol. 
in  4N-NaOH,  reduced  by  Zn-80%  AcOH  to  a  phenol  and  by  H2S- 
NH3-aq.  EtOH  at  100°  to  impure  5-nitro-7-amino-4  :  4  :  6  :  8-tetra- 
methyl-3 : 4-dihydrocoumarin,  softens  188°,  m.p.  192 — 197°.  »k-4- 

xylenol,  CMe2ICH-CO»H  (V),  A1C13,  and  HC1  in  light  petroleum 
at  <0°  (later  the  b.p.)  give  4:4:6:  8-telramethyl-3  :  4-dihydro- 
coumarin  (45%),  m.p.  104-5 — 105°,  which  with  HNOs  (d  1-5)  in 
H2S04  gives  (IV)  (proof  of  structure).  H2S-NH3-aq.  MeOH  at 
100°  reduces  (II)  to  Me  p-4-nilro-2-amino-m-5-xylylisovalerate,  m.p. 
91 — 92°  (Ac  derivative,  m.p.  138-5 — 139°),  hydrolysed  by  boiling 
6n-HC1  to  the  acid,  m.p.  176-5 — 179°  (decomp.)  (Ac  derivative, 
m.p.  187-5 — 180°,  resists  ring-closure).  2:6:  l-C4H3Me2-NHAc 
(VI),  m.p.  179 — 180°  (lit.  177°),  (V),  HC1,  and  AIC13  in  C2H2C14  at 
5°  give  only  an  oil.  BufiC02H  with  S02Cl2-Bz202  in  boiling  CC14 
and  then  H2S04-Me0H  gives  Me  fi-chloroisovale.rate  (28%),  b.p. 
69 — 72° /1 7  mm.,  which  with  NaOH  gives  (V)  but  cannot  be  con¬ 
densed  with  (VI).  HNOa  (d  1-5)  in  AcOH-AcaO  at  <20°  (later 
50°)  converts  (I)  into  Me  4-nitro-m-o-xylylisavalerate  (VII)  (87%),  b.p. 
153— 155°/5  mm.,  hydrolysed  by  alkali  to  the  acid  (VIII),  m.p. 
134 — 136°,  which  is  also  obtained  (m.p.  135 — 136°)  by  similarly 
nitrating  the  corresponding  acid.  The  structure  of  (VII)  is  proved 
by  reduction  by  Zn-80%  AcOH  to  4:4:6:  8-tetramethylhydro- 
'carbostyril,  m.p.  150 — 151°  [also  obtained  from  (VIII)].  HN03 
(d  1-5).  in  H2S04  at  0°  converts  (VII)  into  (III) ;  under  other  con¬ 
ditions  some  (II)  can  be  isolated  from  mixed  products.  R.  S.  C. 

Polyalkylbenzenes.  XXXII.  Reaction  between  dimethylacrylic 
acid  and  m-xylene.  L.  I.  Smith  and  L.  J.  Spillane  (/.  Amer.  Chem. 
Soc.,  1943,  65,  202 — 208;  cf.  A.,  1941,  II,  6). — ro-Xylene, 
CMe2!CH-COsH,  and  A1C13  at  —8°  to  room  temp,  give  /J-m-5 -xylyl- 
iso valeric  acid  (I)  (97%),  m.p.  Ill — 112°  [Me  ester  (II),  b.p.  134 — 
137°/I1  mm.],  cyclised  in  H2S04  at  room  temp,  to  3  :  3  :  5  :  7 -tetra- 
methylhydrindone  (III),  m.p.  57-5 — 58°  (oxime,  m.p.  154-5 — 155°), 
which  is  probably  the  same  as  the  hydrindone,  m.p.  62 — 63°,  of 
Smith  et  al.  (A.,  1940,  II,  224).  m-Xylene,  CMe2lCH-COCl,  and 
AlCl,  in  CS2  at  0 — 35°  give  4-^-methylcrolonyl-m-xylene  (61%),  b.p. 
137 — 139°/15  mm.,  converted  by  03  in  AcOH  or  KMnO,  in  COMe2 
into  2:4:  l-C4H3Me2-C02H  and  by  treating  with  HC1-A1C13  (excess)- 
CS2  and  evaporating  (not  other  conditions)  into  (III)  (48%)  and 
tar.  This  proves  the  structure  of  (III)  and  probably  also  of  (I). 
2  ■  4  :  1  -C.HJVfe.-COMe  and  MgMeBr  in  boiling  Et20  give  jS-m-4- 


xylylpropan-fi-ol  (IV)  (88%),  b.p.  88— 90°/2  mm.,  the  bromide  (prep, 
by  PBr3-Et20)  from  which  with  CHNa(C02Et)2-Et0H  gives 
( ?)  2  :  4  :  l-CsH3Me2-CMe:CH2,  b.p.  82— 82-5°/18  mm.;  the  corre¬ 
sponding  chloride  (prep,  by  HC1  in  light  petroleum  at  0°)  with 
anhyd.  K2COa-MeOH  at  room  temp,  gives  the  Me  ether,  b.p. 
62-5 — 65°/2  mm.,  of  (IV),  which  with  K  etc.  and  then  COa  gives 
only  oils.  Only  oils  are  obtained  from  1:3:  5-C,H3Me2PrP  by 
KCH2Ph  and  then  C02.  3:5:  l-C6H3Me2-CH2-CN  with  NaNH2 

and  then  Mel  in  Et20  gives  a-m-5-xylylisobutyronitrile  (impure), 
b.p.  131°/25  mm.  (in  liquid  NH3  much  s-C6H3Me3  is  formed),  which 
in  85%  H2S04  at  100°  gives  the  amide  (33%),  m.p.  109-5 — 110-5°. 
Boiling  25%  H2S04  then  gives  the  acid  (V),  m.p.  116-5 — 117-5°, 
the  chloride  (prep,  by  SOC1-,  and  C6H6N)  of  which  with  CH2N2- 
CaHs-Et20  at  0°,  AgjO-MeOH,  and  then  NaOH-aq.  MeOH  gives 
only  traces  of  acid.  MgMel  and  (II)  in  EtzO  give  a  product, 
converted  by  boiling  AcOH  -f-  a  trace  of  H2S04  into  1  :  1  :  3  :  3  :  4  :  6- 
hexamethylindane,  b.p.  114 — 117°/13  mm.,  indifferent  to  KMnO, 
and  03-EtBr.  Decarboxylation  of  (I)  gives  a  mixture.  Boiling 
KMnO,-NaOH-H20  oxidises  (V)  and  (I)  to  a-3  :  5-dicarboxyphenyl- 
iso-butyric  (VI),  m.p.  298  -300°  (Me3  ester,  m.p.  73-5 — 76-5°),  and 
-valeric  acid,  m.p.  247 — 250°  (also  formed  with  HN03-H20  at  198 — 
200°;  Me 3  ester,  m.p.  68-5 — 69-5°),  respectively.  R.  S.  C. 

Rearrangement  of  phenyl  allyl  ethers.  VII.  Isomeric  ethyl  p-a- 
and  -y-methylallyloxybenzoates.  W.  M  Lauer  and  P.  A.  Sanders 
(/.  Amer.  Chem.  Soc.,  1943,  65,  198—201;  cf.  A.,  1940,  II,  15).— 
£-0H-C8H4-C02Et  (I)  and  CHMe:CH-CH2Cl  in  boiling  NaOEt- 
EtOH  give  Et  p-AB-butenoxybenzoate  (II),  m.p.  51 — 51-5°,  and 
thence  (KOH-MeOH)  the  derived  acid,  m.p.  176-5 — 178°,  hydro¬ 
genated  to  £-0Bu“-C6H4-C02H,  also  obtained  from  (I)  by  BuaBr- 
NaOEt-EtOH.  Ozonolysis  of  (II)  gives  MeCHO  (proof  of  structure) . 
At  210—227  (II)  gives  Et  4-hydroxy -3-a-methylallylbenzoate  (III), 
m.p.  76 — 78°,  converted  by  boiling  NaOMe-MeOH-Me2SO,  and 
then  hot  20%  aq.  NaOH  into  4-meihoxy-3-a-methylallylbenzoic 
acid,  m.p.  159 — 160°,  which  with  03  in  EtBr  gives  CH20  (proof  of 
structure) .  With  KOH— MeOH,  (III)  gives  the  derived  acid,  m.p. 
113 — 114°,  which  by  heating  in  quinoline  and  then  treating  with 
CH,Br-C02Et-NaOH  yields,  after  hydrolysis, 

o-CH2:CH-CHMe-C6H4-0-CH2-C02H.  m.p.  125°  (lit.  120—120-5°). 
CH2:CH-CHMeCl  and  (I)  give  similarly  Et  p-a-methylallyloxybenzoate 
(TV)  and  (III),  separated  by  way  of  the  acids;  p -a-methylallyloxy- 
benzoic  acid,  m.p.  155 — 156°,  gives  (IV)  by  way  of  the  Ag  salt  and 
with  H2-Pd-CaC03  yields  p-sec.-butoxybenzoic  acid,  m.p.  119 — 120°, 
also  obtained  from  (I)  by  CHMeEtBr— NaOEt— EtOH  etc.  With 
Os  in'  EtBr,  (IV)  gives  0H2O.  At  222—240°  (IV)  gives  3:4:1- 
CHMe:CH-CH2-CeH3(0H)-C02Et  (V),  m.p.  (crude)  69—75°,  and  a 
little  (CH2:CH)2.  Hydrolysis  of  (V)  gives  4-hydroxy-3-AB-butenyl- 
benzoic  acid  (VI),  m.p.  115 — 116°.  Me2SO,-NaOMe-MeOH  and 
then  hot  25%  KOH-MeOH  convert  (V)  into  i-methoxy-3-AB  butenyl- 
benzoic  acid  (VII),  m.p.  150 — 151-5°,  and  (?)  an  impure  isomeride. 
Ozonolysis  of  (VII)  gives  MeCHO  and  a  little  CH20 ;  hydrogenation 
gives  4-methoxy-3-n-butylbenzoic  acid,  m.p.  131-5 — 132-5°.  Me  2- 
methoxy-5-carbomethoxyphenylacetate,  m.p.  79 — 80°,  is  obtained  from 
(VII)  or  3  :  4  :  l-CH2:CH-CH2-C8H3(0Me)-C02H  by  KMnO,-COMe2 
at  room  temp,  and  esterification  of  the  products  by  way  of  the  Ag 
salts.  (See  A.,  1943,  II,  205.)  R.  S.  C. 

[Attempted]  synthesis  of  aldehydes  from  acyl  hydrazides.  C. 

Niemann  and  J.  T.  Hays  (J.  Amer.  Chem.  Soc.,  1943,  65,  482 — 
484). — Benzenesulphon-o-nilrobenzhydrazide  (prep,  from  PhS02Cl  and 
0-NO2-C,H4-CO-NH-NH,  in  C3H6N  at  10°),  m.p.  184—184-5°,  with 
N a2COa  in  (CH2-OH)2  at  160°  gives  no  o-NOa-C8H4-CHO.  Benzene- 
sulphon-p-nitrobenzhydrazide ,  m.p.  201 — 202°,  under  these  conditions 
gives  ^>-N02-CeH4,C02H  and  PhS02Na.  R.  S.  C. 

Production  of  amidines. — See  B.,  1943,  II,  172. 

Addition  of  dienes  to  di-o-methoxycinnamic  acids.  II.  R.  Adams 
and  R.  B.  Carlin  (J.  Amer.  Chem.  Soc.,  1943,  65,  360 — 363). — 
1:3:  5-C6H3Me(OMe)2  with  Li-Bu“Cl  and  then  NPhMe-CHO-Et2() 
at  room  temp,  and  later  the  b.p.  gives  3:5:1:  4  (OMe)2C6H2Me-C.HO, 
m.p.  91 — 92°  (lit.  90 — 91°),  which  with  CH2(C02H)a-C6H6N- 
piperidine  at  100°  gives  2  :  6-dimelhoxy-4-methylcinnamic  acid  (98%), 
m.p.  202°  (decomp.),  converted  by  (CH2!CMe)2  in  xylene  at  170° 
into  2‘  :  6' -dimethoxy-4  :  5  :  4' -trimethyl-1  :  2  :  3  :  6-tetrahydrodiphenyl- 
2-carboxylic  acid,  m.p.  178 — 180°.  1:3:  5-n-C6H11’C6H3(OMe)2 

gives  similarly  2  :  Q-dimethoxy-4-n-amyl-benzaldehyde,  b.p.  148 — 
152°/0-3  mm.,  and  -cinnamic  acid,  m.p.  179°  (decomp.),  which  with 
isoprene  in  xylene  at  185°  gives  2'  :  6'-dimethoxy-5-methyl-4'-a-amyl- 
1:2:3:  6-tetrahydrodiphenyl-2-carboxylic  acid  (I),  m.p.  115 — 115-5° 
(or,  in  one  experiment,  an  isomeride,  m.p.  133 — 134°).  The  Me  ester, 
b.p.  170°/0-l  mm.,  thereof  with  S  at  240 — 250°  followed  by  hydro¬ 
lysis  gives  2' :  6'-dimethoxy-5-methyl-4’-n-amyldiphenyl-2-carboxylic 
acid,  m.p.  146°,  converted  by  48%  HBr-AcOH-AczO  into  the  known 
3'-hydroxy-4"-methyl-5'-«-amyldibenz-2-pyrone,  whence  follows  the 
orientation  of  (I).  M.p.  are  corr.  R.  S.  C. 

Symmetrical  diaryls  from  diazotised  amines.  Reducing  agents. 

II,  E.  R.  Atkinson,  D.  Holm-Hansen,  A.  D.  Nevers,  and  S.  A. 
Marino  (J.  Amer.  Chem.  Soc.,  1943,  65,  476 — 477;  cf.  A.,  1941,  II, 
170). — 0-CO2H,C6H4,N2Cl  with  activated  Cu  powder  (I)  in  HaO  at 
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5 — 10°  gives  o-CjHjCI'COjH  (II)  (54%)  and  diphenic  acid  (III) 
(32%),  with  (I)  in  dil.  aq.  NH,  gives  (III)  (67—71%)  and 
NH(C6H4-C02H-o)2  (10%),  in  warm  23n-HC02H  gives 
o-OH-C6H4-C02H  (IV)  (<70%),  with  (I)  in  HC02H  gives  BzOH 
(40%),  (III)  (10%),  and  tar,  in  warm  EtOH  gives  (IV)  (50 — 75%) 
and  a  little  MeCHO,  and  with  (I)  in  EtOH  at  0°  gives  BzOH  (50%), 
(II)  (a  little),  and  (o-C02H-C8H4-Ni)2  (very  little).  R.  S.  C. 

Tetracyanodimethylcycfopropane.  L.  Ramberg  and  S.  Wideqvist 
(Arkiv  Kami,  Min.  Geol.,  1941,  14,  B,  No.  37,  13  pp.).— CHBr(CN)2 
and  aq.  COMe2-KI  afford  1:1:2:  2-tetracyano-3  :  3-dimelhylcyclo- 
propane  (I),  m.p.  209-5 — 210°  (corr.).  It  is  converted  by  boiling 
n-KOH  into  \-carboxy-2-carbamyl-3  :  3-dimethylcyclopropane-l  :  2- 
dicarboxylimide  (II),  m.p.  197°  (decomp.),  also  obtained  by  the 
action  of  alkali  on  1  :  2-dicyano-3  :  3-dimethylzyHopropane- 1  :  2-di- 
carboxylimide  (III),  m.p.  242°,  prepared  from  <za'-dicyano-/S/l-di- 
methylglutarimide  and  its  aa'-Br2-derivative  in  boiling  40%  AcOH. 
(II)  is  probably  transformed  by  NaNOa  in  25%  H2S04  into  the 
corresponding  dicarboxylic  acid.  (I)  is  converted  by  KOH  and 
cone.  NHj  in  a  sealed  tube  at  115°  into  a  compound,  m.p.  165°, 
which  could  not  be  obtained  quite  pure  but  is  very  probably 
caronic  acid.  Cone.  HC1  converts  (I)  or  (III)  into  a  compound, 

m.p.  265°,  probably  CMe,<£^(C°^£°>NH.  (Ill)  is  also 
obtained  from  (I)  and  KOBr.  H.  W. 

Preparation  of  aj3-unsaturated  aldehydes.  P.  A.  Plattner  and 
L.  M.  Jampolsky  ( Helv .  Chim  Acta,  1943,  26,  687—694;  cf.  A., 
1942,  II,  102). — cyclo Hexanone-2-oxalic  [2-ketohexahydrophenyl- 
glyoxylic]  acid  is  converted  by  boiling  Ac20  containing  a  little 
HBr-AcOH  into  the  unstable  3:4:5:  8-tetrahydrocoumaran-l  :  2- 
dione  3-enol  acetate  (I),  m.p.  89 — 92°,  which  gives  a  yellow  colour 
with  C(N02)4  but  no  reaction  with  FeCl3.  Hydrogenation  (PtOs  in 
EtOH)  of  (I)  causes  the  uniform  absorption  of  3  H2  and  gives  non- 
cryst.  products.  Partial  hydrogenation  (Pt  in  EtOH  at  20°;  H2  = 
1  mol.)  of  (I)  gives  hexahydrocoumaran-l  :  2-dione  3-enol  acetate  (II), 
m.p.  100 — 101°,  or  ( H  2 — 2  mols.)  2-acetoxyhexahydrocoumaran-l-one, 
m.p.  64 — 66°.  (II)  is  hydrolysed  (KOH-MeOH)  to  hexahydro¬ 
coumaran-l  :  2-dione,  m.p.  99 — 101°,  which  when  distilled  in  COz 
under  atm.  pressure  passes  into  A1-tetrahydrobenzaIdehyde  (oxime, 
m.p,  98 — 99°;  semicarbazone,  m.p.  213 — 216°).  2-Methylzyclohexan- 
one  is  converted  into  6-methyl-3  :  4  :  5  :  8-tetrahydrocoumaran- 
1  :  2-dione  2-enol  acetate,  m.p.  77 — 78°,  hydrogenated  and  hydro¬ 
lysed  to  6-methylkexahydrocoumaran-l  :  2-dione,  m.p.  107 — 108°, 
which  when  distilled  over  a  free  flame  gives  A2-tetrahydro  rri-  t.olu- 
aldehyde  ( semicarbazone ,  m.p.  205 — 206°).  M.p.  are  corr. 

H.  W. 

Aromatic  aldehydes. — See  B.,  1943,  II,  174. 

Stabilisation  of  aldehydes. — See  B.,  1943,  II,  174. 

Condensation  of  chloroacetophenone  with  ethanol-  and  diethanol¬ 
amine  and  of  chloroacetopyrocatechol  with  ,9-methoxyethylamine. 

K.  W.  Brighton  and  E.  E.  Reid  (J .  Amer.  Chem.  Soc.,  1943,  65, 
479). — CO  I ’h-Cl  I. Cl  with  N  H,-fCH22pOH  gives  w-fl-hydroxyelhyl-, 
m.p.  144°,  and  with  NH([CH2]2-OH)2  slowly  gives  w-di- (f}-hydroxy- 
ethyl)-aminoacetophenone,  m.p.  44°  (hydrochloride).  3:4:1- 
(OH)2C„H3-COCH2C1  with  OMe-  [Cl f gives  CO-3  methoxyethyl- 
aminoacetopyrocatechol,  m.p.  93°  ( hydrochloride ,  m.p.  186°). 

R.  S.  C. 

Preparation  of  phenylglyoxal.  B.  Holmberg  ( Arkiv  Kemi,  Min., 
Geol.,  1940,  14,  A,  No.  9,  9  pp.).— CH2Bz-S-CH2R  (R  =  C02H, 
CH2-C02H,  or  Ph)  (cf.  A.,  1943,  II,  183)  with  alkaline  H2Oa  gives 
CHjBz-SO-CHjR,  which  when  distilled  from  dil.  HC1  +  HgCl2  yields 
BzCHO  (I)  and  CH2R-S-HgCl.  In  absence  of  HgCl2  mercaptals 
and  additive  products  of  (I)  and  the  mercaptan  are  formed.  The 
following  are  prepared  :  p-phenacylthiolpropionic,  m.p.  46 — 49° 
(+HzO,  m.p.  59 — 61°),  and  fi-phenacylsulphinylpropionic,  m.p. 
121-5 — 122-5°,  acids',  compound  2(I),2CH2Ph-SH,H20,  m.p.  69 — - 
70°  (opaque;  clear  at  82°),  volatile  in  steam;  mercaptal,  m.p.  150 — 
.andsemi-mercaptal,  m.p.  106 — 108°,  of  (I)  and  SH-[CH2]2-C02H. 
/ 3-Benzylsulphinylpropionic  acid,  m.p.  149 — 149-5°  (decomp.),  does 
not  yield  (I)  with  dil.  HC1  +  HgCl2.  M.  H,  M.  A. 

Phenyl  2:4: 6-trimethylbenzyl  diketone.  R  P.  Barnes  and 
R.  J.  Brown  (J.  Amer.  Chem.  Soc.,  1943,  65,  412 — 415). — Ph  2:4:6- 
trimethylbenzyl  dihetone  (I),  m.p.  55°,  resembles  CHPh2-CO‘COPh 
rather  than  CH2Ph-CO-COMes  (Mes  =  mesityl  here  and  below)  (cf. 
A.,  1934,  410;  1935,  979),  although  the  nuclear  H  are  unusually 
reactive.  MesCHO  and  COPh-CH2Br  give  a  substance  (poor  yield), 
m.p.  137°,  containing  Br,  but  CHMesiCH-COPh  and  H2Oz  in  MeOH- 
NaOH— HjO  give  fiy-epoxy-a-phenyl-y-mesitylpropan-a-one  (80%), 
m.p.  73°,  which  with  NaOH  in  hot  MeOH  gives  (I).  (I)  gives  no 
colour  with  FeCl3  and  is  100%  ketonic  (Kurt  Meyer)  in  EtOH. 
With  o-C8H4(NH2)2  it  gives  2-phenyl-3-2‘  :  4'  :  6’ -trimethylbenzylquin- 
oxaline,  m.p.  118°.  The  structure  of  (I)  is  proved  by  cleavage  by 
H202-aq.  MeOH  to  BzOH  and  CH2Mes-C02H.  With  Br  in  CHC13, 
(I)  gives  Ph  3-bromo-2  :  4  :  6-trimethylbenzyl  diketone  (II),  m.p.  72° 
[derived  quinoxaline  (III),  m.p.  161°],  converted  by  H202  etc.  into 
BzOH  and  2  :  4  :  6  :  3  l-C6HMe3Br-C02H  and  giving  with  boiling 
Ac20-KOAc  (not  AcOH-KOAc)  the  enol  acetate  (IV),  m.p.  107°, 


stable  to  Br-CHC13.  Cold,  cone.  H2S04  hydrolyses  (IV)  to  the 
enolic  form  (V),  m.p.  147°,  of  (II)  [which  also  yields  (IV)  and  (III)]; 
in  boiling  EtOH,  (V)  yields  (II)  and  it  reacts  with  H202  as  does  (id- 
Dissolving  (II)  in  H2S04  and  pouring  the  solution  on  to  ice  gives 
(V) .  In  Et20,  (V)  and  Br  yield  an  oily  compound,  C18H1302Br2, 
which  with  KI-COMe2  gives  I  and  (II).  R.  S.  C. 

Synthesis  of  2-ketocycfohexyIsuccinic  acid  and  related  substances. 
II.  Syntheses  involving  eyefohexanone.  E.  H.  Charlesworth,  J.  A. 
McRae,  and  H.  M.  MacFarlane  ( Canad .  J.  Res.,  1943,  21,  B,  55 — 64). — 
Et  eyclohexanone-2-carboxylate  (I)  is  converted  by  the  successive 
actions  of  Na  and  CH2Br-C02Et  in  boiling  C,He  into  the  2-carb- 
oxylate-2-acetate,  b.p.  195 — 210°/45  mm.,  Jiydrolysed  and  decarb- 
oxylated  by  boiling  cone.  HC1  to  2-ketocycIohexylacetic  acid,  m.p. 
75—78°  (phenylhydrazone,  m.p.  162—163°).  (I),  CHMeBr-C02Et, 

and  NaOEt  in  boiling  EtOH  afford  Et  a-2-keto-l-carbethoxycyclo- 
hexylpropionate,  b.p.  180 — 190°/17  mm.,  whence  (boiling  cone.  HC1) 
a-2-ketocyc/ohexylpropionic  acid.  Similar  condensation  of  (I)  with 
CH2Ph-CHBr-C02Et  leads  to  CH2Ph-CH(0H)-C02Et,  converted  by 
cone.  HC1  into  CHPhlCH-C02H.  Attempts  to  condense  (I)  with 
CHBr(C02Et)2  and  Na  in  C8H8  lead  to  [CH(C02Et)2]2  whereas  with 
NaOEt  in  EtOH  the  product  appears  to  be  [lC(C02Et2]2,  m.p,  54 — 
55°.  (I)  and  C02Et-CHBr-CH2-C02Et  (II)  in  EtOH-NaOEt  give 

a  product,  b.p.  237°/10  mm.,  hydrolysed  to  an  acid,  m.p.  102 — 
103°  (not  2-ketocyHohexylsuccinic  acid).  cyc/oHexanone  (III), 
CH2Br-C02Et,  and  Zn  in  boiling  C,H6  give  Et  1-hydroxy cyclo- 
hexylacetate,  b.p.  143 — 146°/37  mm.,  transformed  by  boiling  cone. 
HC1  into  cyclo hexanolaceto-y-lactone,  b.p.  152 — 156°/28  mm.  cyclo- 
Hexanol-a-propio-y-lactone,  b.p.  150°/21  mm.,  is  obtained  similarly. 
The  Reformatsky  reaction  could  not  be  achieved  with  (III)  and 
CHBr(C02Et)2  or  (II).  H.  W. 

Indanone  ring-closure  of  unsymmetrical  /l/f-diarylpropionic  acids. 

C.  F,  H.  Allen  and  J.  W.  Gates,  jun.  (J.  Amer.  Chem.  Soc.,  1943.  65, 
422 — 424). — CHPhXH’COjH,  PhBr,  and  A1C13  at  20°  give,  after 
esterification,  Me  fi-phenyl-fl-p-bromophenylpropionate,  b.p.  220 — 
225°/24  mm.,  and  thence  the  acid,  m.p.  107 — 108°,  which  with 
PC15-CS2  (later  warm)  and  then  A1C13-CS2  at  10 — 15°  (later  room 
temp.)  gives  3-/>-bromophenylindanone  (I),  m.p.  59 — 60°.  With 
Cr03  this  gives  0-CO2H-C6H4-CO-CeH4Br-jf ,  m.p.  172 — 173°,  proving 
the  structure  of  (I)  (cf.  Kohler  et  al.,  A.,  1910,  i,  562;  Waldmann 
et  al.,  A.,  1930,  600).  The  dibromo-3-phenylindanone  of  Kohler 
eUal.  ( loc .  cit.)  is  the  2  :  4'-Rr2-compound,  since  it  is  reduced  to  (I) 
by  MgMel  in  boiling  EtzO.  R.  S.  C. 

Apparently  anomalous  bromination  in  the  polyphenylindene  series. 

C.  F.  H.  Allen  and  J.  W.  Gates,  jun.  (/.  Amer.  Chem.  Soc.,  1943,  65, 
419 — 422). — 2  :  3-Diphenylindenone  (I)  and  Br  (1  mol.)  in  AcOH 
containing  (very  slowly  without)  a  little  HBr  give  3-phenyl-2-p- 
bromophenylindenone  (II),  m.p.  145 — 146°,  the  structure  of  which  is 
proved  by  oxidation  (CrOa)  to  £-C6H4Br-C02H  (III)  and  o- 
C6H4Bz-C02H  and  by  the  following  synthesis  :  0-C6H4(CO),O  with 
£-CeH4Br,CH2-C02H  (IV)  gives  a-p-bromobenzylidenephthalide,  m.p. 
154—155°,  which  with  MgPhBr  gives  (II).  Similarly,  the  com¬ 
pound,  m.p.  200 — 201°,  obtained  from  2:3:5:  6-tetraphenylinden- 
one  (V)  (A.,  1943,  II,  35)  is  3  :  5  :  6-triphenyl-2-p-bromophenylinden- 
one,  since  with  CrOa  it  yields  (III)  and  4:5:2:  l-C„H2Ph2Bz-C02H. 
With  an  excess  of  Br,  (I)  gives  6-bromo-3-phenyl-2-p-bromophenyl- 
indenone,  m.p.  201 — 202°,  which  with  KMn04  in  COMe2  gives 
4  :  5' -dibromo-2' -benzoylbenzil ,  m.p.  140 — 141°,  and  thence  (H202- 
alkali)  (III)  and  2:5:  l-C6H3BzBr-C02H.  2:3:4:  7 -Tetraphenyl- 
indenone  (VI).  m.p.  204 — 205°,  and  Br  give  a  mixture,  including 
6-  (or  5-)bromo-3  :  4  :  T-triphenyl-2-p-bromophenylindenone  (VII),  m.p. 
254 — 255°,  the  location  of  one  Br  being  proved  as  follows  :  3  :  6  :  1 :  2- 
C,H2Ph2(C0)20  and  (IV)  give  3  :  6  diphenyl  a-p-bromobenzylidene- 
phthalide,  m.p.  213 — 214°,  converted  by  MgPhBr  into  3:4:  1-tvi- 
phenyl-2-p-bromophenylindenone,  m.p.  257 — 258°,  which  with  Br 
gives  (VII)  and  with  CrOs  gives  (III).  The  appropriate  substituted 
0-C„H4(CO)2O  with  CH2Ph-C02H  gives  4  :  5-,  m.p.  212 — 213°,  and 
3  :  6-diphenyl-,  m.p.  166 — 167°,  4  :  5-diphenyl-3  :  6-dimethyl-,  m.p. 
232 — 233°  (also  obtained  from  the  Ha-anhydride  at  >290°),  and 
3:4:5:  6 -tetraphenyl- ,  m.p.  338 — 340°,  - a-benzylidenephthalide  and- 
thence  (MgPhBr)  (V),  (VI),  2:3:4:  l-tetraphenyl-5  :  6-dimethyl-, 
m.p.  234 — 235°,  and  2  :  3  :  4  :  5  :  6  :  7-hexaphenyl-indenone,  m.p. 
279 — 280°,  respectively.  Identity  .of  (V)  is  confirmed  by  conversion 
by  MgPhBr  into  the  known  carbinol.  The  need  for  HBr  during 
the  brommations  is  explained  by  a  mechanism  involving  quinonoid 
ions,  which  involves  location  of  a  Br  at  C(6)  of  (VII).  R.  S.  C. 

Modification  of  the  Ullmann  synthesis  of  fluorene  derivatives. 

W.  C.  Lothrop  and  P.  A.  Goodwin  (J.  Amer.  Chem.  Soc.,  1943,  65, 
363 — 367). — Adding  2-methyl-4  :  5-benz-l  :  3-oxaz-6-one  (I)  in  CeHe 
to  Et  20-Mg  Ph  Br  gives  o-NHAc-C„H4-CPh2-OH  (23%),  m.p.  197— 
198°  (lit.  192°),  identified  by  hydrolysis  by  HCl-EtOH  to  o- 
NH2-C6H4-CPh2-OH,  m.p.  119°  (lit.  121-5°),  converted  by  Ac20- 
NaOAc  into  6  :  6-diphenyl-2-methyl-4  :  5-benz-l  :  3-oxazine,  m.p. 
137 — 139°  (lit.  135 — 137°).  The  reverse  addition  gives  o- 
NHAc-C6H4-COPh  (33%),  m.p.  88°  (lit.  89°),  and  thence  (cone. 
HCl-EtOH)  o-NH2-C6H4-COPh.  Adding  o-C,H4Me-MgBr  to  (I) . 
gives  similarly  2 ' -acetamido-  (43%),  m.p.  104°,  and  thence  2 '-amino- 
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2-methylbenzophenone ,  m.p.  84°,  which  with  NaN02— 5N-HCI  gives 
l-methylfluoren-9-one  (II)  (49%),  m.p.  98°  (identified  by  oxidation 
by  KMn04  to  the  1-carboxylic  acid),  and  a  little  1' -hydroxy-2- 
methylbenzophenone,  m.p.  65 — 67°.  Boiling  47%  HI  and  red  P 
reduce  (II)  slowly  to  \-methylfluorene,  m.p.  87°.  m-CaH4Me-MgBr 
gives  an  oil,  hydrolysed  to  2'-amino-3-methylbenzophenone  (10% 
over-all),  m.p.  57°,  which  yields  a  trace  of  2-methylfluorenone. 
Adding  l-C10H,-MgBr  to  (I)  gives  o-NHAc'CBHt  a-C10H7  ketone  (III) 
(47%),  m.p.  125°;  the  reverse  addition  gives  less  (III)  and  some 
o -acetamido-,  m.p.  209 — 211°,  hydrolysed  to  o-ammo-phenyldi-a- 
naphthylcarbinol,  m.p.  206°  (decomp.).  (Ill)  yields,  as  above, 
o-NH^CjH.pCO'CjjHj-a,  1  :  2-benzfluoren-9-one,  and  chrysofluorene. 
Adding  2  :  l-C10H„Me-MgBr  to  (I)  gives  o-acetamido-  (34%),  m.p. 
132°,  and  thence  o-A7f/2-C6H4  2-methyl- 1  -naphthyl  ketone,  m.p.  114°, 
and  6-methyl-7-benzanthrone.  2-C10H,-MgBr  leads  to  an  oil,  which 
yields  o-NHi-CiHi  f3-C1<7H7  ketone  (8-3%),  m.p.  106°,  and  thence 
traces  of  3  :  4-benzfluorenone.  CH2Ph-MgCl  and  1:3:  4-CaH3Me2-MgI 
with  (I)  give  only  oils.  Adding  MgPhBr  to  2-methyl-4  :  5-2'  :  3'- 
naphth-1  :  3-oxaz-6-one  (IV)  gives  Ph  2-acetamido  (39%),  m.p. 
141 — 145°,  and  thence  Ph  2-amino-Z-naphthyl  ketone  (V).  m.p.  114°; 
some  diphenyl-2-acetamido-Z-naphthylcarbinol,  m.p.  226°  (decomp.), 
is  also  formed.  Ring-closure  of  (V)  as  above  yields  2  :  3-benzfluoren- 
one  (13%)  and  a  little  Ph  2-hydroxy-3-naphthyl  ketone,  m.p.  156°. 
CHaPh-MgCl  and  (IV)  give  only  a  small  yield  of  ay-diphenyl-P-2- 
acetamido-3-naphthylpropan-fi-ol,  m.p.  181°.  2-C10H--MgBr  and  (IV) 
give  j3-C10//j  2-acetamido- ,  m.p.  169°,  and  thence  2-amino-3-naphlhyl 
ketone  (4%  over-all),  m.p.  154 — 156°,  which  by  diazotisation  etc. 
yields  2:3:5:  5-dibenzfluoren-S-one,  m.p.  185°  (resists  reduction), 
and  a  little  B-C10H7  2- hydroxy-3 -naphthyl  ketone,  m.p.  139°. 

R.  S.  C. 

Polynitro-compounds  of  fluorene.  F.  E.  Ray  and  W.  C.  Francis 
(/•  OrS-  Chem.,  1943,  8.  52 — 59). — 2  :  2'-Dinitrodiphenyl-6-carboxylic 
acid  is  converted  by  cone.  H2S04  at  190°  ±5°  into  4  :  5-dinitrofluoren- 
one  (I),  m.p.  273-5°.  The  substance,  m.p.  243°  [oxime,  m.p.  265°; 
phenylhydrazone,  new  m.p.  252 — 253°  (decomp.)],  thus  described 
by  Schmidt  et  al.  (A.,  1906,  i,  27),  is  the  2  :  5-(N02)2-compound ;  it 
is  formed  with  4  :  6'-dinitrodiphenic  acid,  new  m.p  306—307°,  by 
the  oxidation  of  2  :  5-dinitrophenanthraquinone  by  KMn04  in  the 
presence  of  alkali.  2:4:  7-Trinitrofluorenone  (II),  m.p.  175-5°,  is 
obtained  by  nitration  of  2  :  5-  and  2  :  7-dinitrofluorenone  (cf.  Bell, 
A.,  1928,  1010);  the  compound  is  identical  with  the  "2:6:7-  (or 
2:3:  7-)trinitrofluorenone  "  of  Schmidt  et  al.  (loc.  cit.).  It  is  very 
resistant  to  oxidation  by  acid  KMn04.  2:4:5:  7-Tetranitro- 
fluorenone,  m.p.  252 — 253°,  is  obtained  from  (I)  or  (II)  and  a  mix¬ 
ture  of  boiling  fuming  I  IN  (),  (d  1-59 — 1-60)  and  cone.  H2S04. 

H.  W. 

1:2:5:  6-Dibenzfluorenone. — See  B.,  1943,  II,  174. 

Preparation  of  derivatives  of  chrysene  by  the  Robinson  -Mannich 
base  synthesis  of  unsaturated  ketones.  A.  L.  Wilds  and  C.  H. 
Shunk  (J .  Amer.  Chem.  Soc.,  1943,  65,  469 — 475). — The  hygroscopic 
methiadide  from  pure  NEt2-[CH2]2-COMe  (I)  (modified  prep,  from 
paraformaldehyde,  COMe2,  and  NHEt2,HCl  in  EtOH)  with  Me 
1-keto-l  :  2  :  3  :  4-tetrahydrophenanthrene-2-carboxylate  (II)  and 
NaOMe  (1  mol.)  in  MeOH-CaHa  gives  92%  of  Me  l-keto-2-y-keto- 
n-butyl-l  :  2  :  3  :  ■l-tetrahydrophenanlhrene-2-carboxylate  (III),  m.p. 
145 — 145-5°;  owing  to  its  content  of  S -diethylamino-y-diethylamino- 
methylbutan-fi-one  (IV),  b.p.  92 — 92-5°/0-4  mm.  (prep,  described), 
crude  (I)  gives  much  lower  yields  of  (III).  The  dimethiodide  of 
(IV)  with  (II)  gives  Me  \-keto-2-y-keto-fl-methylene-n-butyl-\  :  2  :  3  :  4- 
tetrahydrophenanthrene-2-carboxylate  (V)  (72%),  m.p.  157-5 — 158-5°. 
In  boiling  KOH-MeOH-N2  or  cone.  HC1-AcOH-N2,  (III)  gives 
5-keto-l  :  2  :  2a  :  3  :  4  :  5 -hexahydrochrysene  (VI)  (90  or  84%),  m.p. 
188 — 188-5°  [oxime,  sinters  218°,  m.p.  220 — 222°  (decomp. )]  [and  a 
trace  of  an  acid,  m.p.  232 — 234°  (gas)],  but  in  boiling  NaOMe- 
MeOH— N2  gives  Me  5-keto-l  :  2  :  2a  :  3  :  4  :  5-hexahydrochrysene-2a.- 
carboxylate  (79%),  m.p.  178-5 — 179-5°,  which  is  indifferent  to  hot 
HC1  AcOH  but  in  KOH-MeOH  yields  (VI).  Pd-C-N2  dehydro¬ 
genates  (VI)  at  280 — 300°  to  chrysene  (78%)  and  5 -hydroxychrysene 
(18%),  m.p.  271—273°  {acetate,  m.p.  201—202°;  Me  ether,  m.p. 
147-g — 148-5°;  no  FeCl3  colour),  the  latter  being  the  main  product 
(83%  +  a  trace  of  a  neutral  substance,  m.p.  135 — 155°)  obtained 
by  Pd-C  in  xylene-N2.  When  treated  with  MgMeI-Et20-CsH, 
and  then  aq.  NH4C1  and  finally  Pd-C  at  300-320°,  (VI)  gives 
5-methylchrysene  (76%).  In  cone.  HC1-AcOH-N2,  (V)  gives  5 -acet- 
oxy-  (VII)  (76 — 83%),  m.p.  167 — 168°,  and  thence  (cone.  HC1- 
EtOH-N2)  5-hydroxy-4-methyl-l  :  2-dihydrochrysene  (VIII),  m.p. 
159—160°;  KOH-MeOH  yields  >43%.  With  Pd-C-N2  at  200— 
250°  and  then  boiling  Ac20,  (VII)  gives  5 -acetoxy-,  di-  ( ?  tri-)morphic, 
m.p.  185 — 187°,  and  thence  5-hydroxy-4-methylchrysene,  m.p.  287 — 
288°  (vac.).  H2-Pd-C  in  dioxan  converts  (V)  into  mixed  Me 
l-keto-2-y-keto-p-methyl-n-butyl-l  :  2  :  3  :  i  -  tetrahydrophenanthrene  -2  - 
carboxylates,  form,  m.p.  123-5 — 124-5°,  and  thence  (KOH-MeOH) 
mixed  5-keto-4-methyl-l  :  2  :  2a  :  3  :  4  :  5-hexahydrochrysenes  (IX), 
form,  m.p.  189 — 189  5°  [oxime,  m.p.  ~252 — 254°  (decomp.)],  which  is 
dehydrogenated  as  above  to  (VIII)  and  with  Zn-Hg-HCl  and  then 
Pd-C  yields  4-methylchrysene,  m.p.  229-5 — 230°.  R.  S.  C. 

Oximation  of  juglone.  H.  Goldstein  and  P.  Grandjean  (Helv. 
Chim.  Acta,  1943,  26,  181 — 1£5). — Oximation  of  5-hydroxy-l  :  4- 


naphthaquinone  (juglone)  (I)  occurs  in  position  1.  5-Hydroxy- 1  :  4 
naphthaquinone-l-oxime,  decomp.  203°  [lit.  m.p.  187°  (decomp.)], 
is  reduced  and  then  benzoylated  to  4:1:  8-NHBz-C10H5(OBzj2, 
m.p.  247°,  prepared  for  comparison  from  4-benzeneazo-l  :  8-di- 
hydroxynaphthalene.  4-Benzamido-,  m.p.  233°,  and  2 -benzamido-, 
m.p.  213°,  -1  :  5 -dibenzoyloxynaphthalene  are  described.  (I)  is 
obtained  by  oxidation  of  1  :  5  :  4-(OH)2C10H5-NH2.  M.p.  are  corn 

H.  W. 

Naphthazarin.  H.  E.  Fierz-David  and  W.  Stockar  {Helv.  Chim. 
Acta,  1943,  26,  92 — 98). — Naphthazarin  (I)  is  obtained  in  59% 
yield  by  the  addition  of  a  solution  of  S  (7  g.)  in  66%  oleum  (120  g.) 
to  1  :  5-C10H8(NO2)2  in  H2S04,H20  (400  g.)  at  >40°  and  is  purified 
by  sublimation  at  170 — 180°/vac.  Addition  of  H3B03  does  not 
improve  the  yield.  Reduction  of  1:5-  or  1  :  8  C10H6(NO2)2  by 
NH2Ph  in  cone.  H2S04  gives  (I)  in  only  22%  or  11-5%  yield  respec¬ 
tively.  (I)  condenses  with  NH2Ar  usually  at  room  temp,  to  2-aryl- 
amino-5  :  8  dihydroxy- 1  :  4-naphthaquinones ;  products  are  described 
from  NH2Ph,  o-NH2-CaHt-OMe,  o-  and  w-toluidine,  m-  and 
£-xylidine,  and  m-  and  o-C8H4C1-NH2.  />-OEt-C0II4-NH2,  a-  and 

/?-C10H7‘NH2,  ra-  and  £-OMe-C„H4-NH2  also  condense.  2-Anil- 
ino-5  :  8-dihydroxy- 1  :  4-naphthaquinone  is  sulphonated  to  a  marine- 
blue  dye.  A  second  arylamino-residue  is  introduced  if  (I)  is  heated 
for  some  time  with  an  excess  of  base  but  the  products  are  sol.  with 
great  difficulty.  H.  W. 

Oximation  of  2-hydroxy-  and  2-anilino-I  :  4-naphthaquinone.  H. 

Goldstein  and  P.  Grandjean  [Helv.  Chim.  Acta,  1943,  26,  468 — 
475). — Oximation  of  2-hydroxy-l  :  4-naphthaquinone  in  acid  or 
alkaline  medium  gives  2-hydroxy-l  :  4-naphthaquinone- 1-oxime  (I), 
m.p.  ~195°  (decomp.)  (lit.  decomp  180°).  It  is  reduced  to  1  :  2  :  4- 
NH2-C10H5(OH)2  [Ac3  derivative  (II),  m.p.  155-5°].  1  :  3-C10H8(OH)2 
is  converted  by  CH.jBufi-O'NO  in  EtOH-KOH  at  0°  into  4:1:3- 
NO,C10H6(OH)2  identical  with  (I)  and  yielding  (II)  when  reduced 
and  acetylated,  thus  proving  the  structure  of  (I).  2-Methoxy-l  :  4- 
naphthaquinone  can  be  obtained  directly  by  heating  1  :  2- 
NO-CJ0H6-OH  with  MeOH-conc.  H2S04.  2-Anilino-l  :  4-naphtha¬ 
quinone  does  not  react  with  NH2OH  in  acid  solution  but  in  alkaline 
medium  affords  the  1  -oxime  (III),  m.p.  222°  (decomp.).  This  is 
reduced  to  3  :  4  :  l-NHPh-C10H5(NH2)-OH,  the  ON-Bz2  derivative, 
m.p.  235°,  of  which  with  boiling  AcOH  gives  5-benzoyloxy-2  :  3- 
diphenyl-a-naphthiminazole  (IV),  m.p.  181°,  thus  establishing  the 
vicinal  position  of  NHPh  and  IN-OH  in  (III).  (IV)  is  converted  by 
successive  treatments  with  KOH— EtOH  and  Me2S04  into  5 -methoxy- 
2:3-diphenyl-a-naphthiminazole  (V),  m.p.  162°.  1  :  4-OMe-C10Ha-N2Ph 
is  converted  by  the  successive  action  of  SnCl2  and  aq.  HC1  into 
4-amino-3-anilino- 1 -methoxy  naphthalene,  m.p.  182°  (decomp.) ;  the  Bz 
derivative,  m.p.  195°,  of  this  is  converted  into  (V)  by  boiling  glacial 
AcOH,  thus  confirming  the  structure  of  (IV).  M.p.  are  corr. 

H.  W. 

2-Methyl-3-phytyl-l  :  4-naphthaquinone. — SeeB.,  1943,  III,  136. 

Celastrol.  IV.  O  Gisvold  (/.  Amer.  Pharm.  Assoc.,  1942,  31, 
529—532;  cf.  A.,  1941,  II,  18).— Celastrol  (I)  with  AcOH-03  is 
degraded  to  a  CO-acid,  m.p.  166 — 167°,  [a]  +22-1°  in  EtOH  (2  :  4- 
dinitrophenylhydrazone,  C25H320  7N4,  m.p.  192°).  Acetylation  (Thiele) 
of  (I)  and  methylcelastrol  gives  colourless,  abnormal  triacetates, 
C28H3807,  m.p.  100 — 101°,  and  C28H40O7,  respectively.  (I)  is  reduced 
(Pt-H2)  to  dihydrocelastrol,  m.p.  177°,  which  readily  oxidises  to 
(I).  (I)  is  8-hydroxy-3-methyl-4-homohydrogeranyl-  (or  -hydroger- 

anyl-)l  :  2-naphthaquinone.  F.  O.  H. 

IV.— STEROLS  AND  STEROID  SAPOGENINS. 

Sensitive  colour  reaction  for  steroids.  M.  C.  Nath  [Ann.  Biochem. 
Exp.  Med.,  1942,  2,  83 — 86). — When  cone.  H2S04  is  poured  down 
the  side  of  a  test-tube  containing  a  solution  of  a  steroid  in  glacial 
AcOH  containing  a  drop  of  1%  Hg(OAc)2  in  glacial  AcOH,  a  brown, 
red,  or  violet  ring  develops  at  the  junction  of  the  two  layers  with 
a  blue  or  green  ring  above  it.  Variations  observed  with  different 
concns.  of  the  reagents  are  described.  P.  C.  W. 

Colour  reaction  of  steroids  in  relation  to  their  structures.  M.  C. 

Nath  and  M.  K.  Chakraborty  [Ann.  Biochem.  Exp.  Med.,  1942,  2, 
73 — 82). — An  attempt  is  made  to  correlate  the  location  of  double 
linkings  in  steroids  with  the  colours  developed  by  particular  reagents. 
It  is  suggested  that  a  A4 : 5  linking  (actual  or  potential)  is  responsible 
for  the  development  of  red  or  carmine  and  a  A7 : 9  linking  for  the 
blue  colour  in  Rosenheim’s,  Kohlenberg’s,  and  Rosenheim  and. 
Callow’s  reactions.  The  relation  between  structure  and  the  absorp¬ 
tion  bands  found  during  the  colour  development  is  discussed. 

P.  C.  W. 

Preparation  of  cholesteryl  p-aminobenzoate.  D.  KritcheVsky  (J. 
Amer.  Chem.  Soc.,  1943,  65,  480). — Cholesteryl  p-nitrobenzoate 
m.p.  190-5 — 191-5°,  [a]!?  —6-97°  in  CHC13,  with  Fe  filings  in  boiling 
AcOH  gives  the  p-aminobenzoate,  m.p.  237-8 — 238-8°,  [a]??  +3-68" 
in  CHC13,  hydrolysed  by  hot  NaOH-EtOH.  R.  s,  c. 

Scymnol.  W.  Bergmann  and  W.  T.  Pace  [J .  Amer.  Chem.  Soc. 
1943,  65,  477 — 478). — Location  of  OH  at  C(3>  (cf.  Ashikari,  A. 
1939,  III,  692)  is  confirmed.  Scymnol  tetra-acetate,  m.p.  145-5 _ 
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147°,  with  Cr03-AcOH  at  90°  gives  (after  hydrolysis)  cholic  and 
then  3:7:  12-triketocholanic  acid  (I).  Tschesche’s  products  (A., 
1932,  268)  were  impure.  Scymnoltriketo-acid  (Windaus,  A.,  1930, 
1039)  with  cone.  HCl-AcOH  gives  the  chlorohydrin,  C27H38OeCl, 
m.p.  226 — 227°,  which  with  Cr03— AcOH  at  80°  yields  (I). 

R.  S.  C. 

Oxidative  degradation  of  i-stigmasteryl  methyl  ether.  B.  Riegel, 
E.  W.  Meyer,  and  J.  Beiswanger  ( J .  Amer.  Chem.  Soc.,  1943,  65, 
326 — 328). — -Formation  of  i-ethers  is  used  to  protect  the  OH  at 
C(3)  of  sterols.  i-Stigmasteryl  Me  ether  (from  stigmasterol  in  77% 
yield)  wih  03  in  CHC13  at  0°  and  then  H202  gives  G-methoxy-i-bis- 
norcholenic  acid  (I),  +  H20  and  anhyd.,  m.p.  174-8 — 176-3°,  [a]§f 
+  17°  in  CHClj,  which  gives  gums  when  rearranged.  Me  3-p -tolu- 
enesulphonyloxy-As-bisnorcholenate  (II),  m.p.  133—134°,  and  KOAc 
in  boiling  MeOH  give  Me  G-methoxy-i-bisnorcholenate  (III)  (98%), 
m.p.  72-0—72-8°,  [a]|f  +37-3°  in  CHC13,  converted  by  KOH-MeOH 
into  (I)  having  m.p.  168—171°  and  [a]|3  +33°  in  CHC13.  With  a 
little  H2S04  in  boiling  MeOH,  (III)  gives  Me  3-methoxy-A6-bisnor- 
cholenate  (IV),  m.p.  117—118°,  [a®  -63-3°  in  CHC13,  which  is  also 
obtained  by  boiling  (II)  in  MeOH  and  by  rearranging  the  crude 
Me  ester  from  either  “  form  "  of  (I).  Boiling  KOH-MeOH  hydro¬ 
lyses  (IV)  to  the  acid,  m.p.  199—202°,  [a]|?  -77-8°  in  CHC13.  With 
boiling  Zn(OAc)2-AcaO-AcOH,  (III)  gives  Me  3-acetoxy-A5-bisnor- 
cholenate.  M.p.  are  corr.  R.  S.  C. 

Preparation  of  deoxycholic  acid  from  cholic  acid.  G.  A.  D. 

Haslewood  ( Biochem .  J.,  1943,  37,  109 — 112). — A  more  detailed 
account  of  work  previously  abstracted  (A.,  1942,  II,  365).  3  :  12-£>i- 

hydroxy-7 -ketocholanic  acid,  m.p.  ~83°,  and  its  Et  ester,  m.p.  160 — 
161°,  are  new.  R.  L.  E. 

Preparation  of  deoxycholic  acid  from  cholic  acid.  A.  W,  Schneider 
and  W.  M.  Hoehn  (/.  Amer.  Chem.  Soc.,  1943,  65,  485). — Oxidation 
of  cholic  acid  or  its  Me  ester  by  0rO3  in  AcOH  or  AcOH-C,Hs  and 
heating  (170 — 200°)  the  semicarbazones  or  hydrazones  of  the  pro¬ 
ducts  with  KOH-  or  NaOH-MeOH  gives  deoxycholic  acid,  [a]|J 
+57°  + 1°  in  MeOH,  which  is  similarly  obtained  from  Me  7  :  12-di- 
hydroxy-3-benzoyloxycholanate  when  the  sol.  (MeOH)  semicarb- 
azone  of  the  oxidation  product  is  used.  R.  S.  C. 

Constitution  of  cafestol.  A.  Wettstein  and  K.  Miescher  (Helv. 
Chim.  Acta,  1943,  26,  631 — 641  ;  see  also  A.,  1943,  II,  203). — 
/-Dehydroandrosterone  with  piperonal  and  m-N02-C6H4-CH0  in  an 
alkaline  medium  gives  16 -piperonylidene- ,  m.p.  242 — 243°,  and 
lG-m-nitrobenzylidene-Ai-androsten-3t-ol-l7-one,  m.p.  248-6—250°, 
respectively.  16-m -Nitrobenzylidene-androsterone,  m.p.  189 — 190°, 
and  -cestrone  Me  ether,  m.p,  187 — 188°,  are  similarly  prepared. 
M.p.  are  corr.  H.  W. 

Saccharides  of  deoxycorticosterone. — See  A.,  1943,  II,  156. 

Alengol.  -See  A.,  1943,  II,  211. 

Steroids.  VII.  Compounds  related  to  6-methyl-ll-deoxycortico- 
sterone.  M.  Ehrenstein  ( J .  Org.  Chem.,  1943,  8,  83 — 94). — Ae-Preg- 
nene-3(/8)  :  21-diol-20-one  21-acetate  is  converted  by  Al(OPr0)s  in 
boiling  PrfOH  followed  by  hydrolysis  and  treatment  with  COMe, 
and  anhyd.  0uSO4  into  A5-pregnene-3(/3)  :  20  :  21-triol  20  :  21-CMe2! 
ether,  m.p.  175°,  [a]'§"5  —46-5°  in  COMe2,  which  is  hydrolysed  by 
EtOH-aq.  AcOH  to  A6-pregnene-3(/S)  :  20  :  21-triol,  m.p.  222 — 229°, 

)  a  j,1  — 54-0°  in  MeOH.  This  with  Bz02H  in  CHC13  gives  5  :  6 -oxido- 
pregttane-3(fi)  :  20  :  21-triol  (I),  m.p.  221—223°,  [a]|?  -63-5°  in 
COMe2.  (I)  is  converted  by  MgMeBr  in  Et20-PhOMe  ultimately 
at  130°  into  G-methylpregnane-3(fl)  :  5  :  20  :  21  -tetraol,  m.p.  229 — 230° 
(decomp.),  [a]^5  —24-0°  in  MeOH,  partly  acetylated  by  AcsO  in 
cold  C6H6N  to  the  21  -monoacetate  (II),  m.p.  177-5 — 180°,  [a]|> 
+  15-0°  in  MeOH,  with  some  3  :  21-diacetate  (III),  m.p.  185 — 187°. 

(II)  is  oxidised  by  0rO3  in  AcOH  to  G-methylpregnane-G  :  20  :  21- 
iriol-3-one  20  :  21  -diacetate,  m.p.  205 — 210°,  converted  by  HC1  in 
CHC13  into  resinous  G-methyl-Ai-pregnene-20  :  21 -dioI-2-one  diacetate. 

(III)  is  oxidised  by  CrOa  in  AcOH  to  the  non-cryst.  6-methyl- 

pregnanc-3(/3)  :  5  :  21-triol-20-one  3  :  21-diacetate.  H.  W. 

Steroids  and  sex  hormones.  LXXXIV.  17(a)-Hydroxy-20-keto- 
compounds  of  the  pregnene  and  a/fopregnane  series.  M.  W.  Gold¬ 
berg,  R.  Aeschbacher,  and  E.  Hardegger  {llelv.  Chim.  Acta,  1943, 
26,  680—686;  cf.  Stavely,  A.,  1942,  II,  147).— 17-Acetylenyl  As- 
androstene-3(|3)  :  17(a)-diol  is  converted  by  (p-C8H4Me-S02-NH)2Hg 
in  boiling  96%  EtOH  with  subsequent  treatment  of  the  product 
with  H2S  and  then  2n-KOH  into  A6-pregnene-3(|8)  :  17(a)-diol-20-one 
,  (I),  hexagonal  leaflets  or  long  needles,  m.p.  190 — 191°,  [ap  —  83-6°+3° 
and  —87-9°  ±3°  in  dioxan,  respectively  [oxime,  m.p.  ~255 — 260°; 
3-monoacetate,  m.p.  186 — 188°,  and  its  oxime,  m.p.  235 — 240° 
(decomp.)].  17-Acetylenyl-A5-androstene-3()3)  :  17(a)-diol  diacetate 
is  transformed  similarly  into  the  diacetate,  m.p.  194 — 195°,  [ «  p 
—  54-4°  ±3°  in  dioxan,  of  (I),  also  obtained  by  protracted  treatment 
of  (I)  with  Ac20-CsH5N  at  105°.  (I)  is  apparently  transformed  by 

Al(OBuy)3  in  C6H6-COMe2  into  (mainly)  3(j3) :  17«(/J)-dihydroxy- 
17a-methyl-A6-jD-homoandrosten-17-one,  m.p.  176 — 178°.  17-Acetyl- 
enyltestosterone  is  converted  [as  for  (I)]  into  At-pregnen-17(a)-ol- 
3  :  20 -dione,  m.p.  192 — 193°,  [a]p  +64-4°+3°  in  dioxan,  almost 
quantitatively  isomerised  by  activated  A1203  to  1 7 a  (+  -hydroxy- 
17o-methyl-A4-7)-homoandrostene-3  :  17-dione,  m.p.  181 — 184°,  and 


converted  by  KOH— MeOH  into  17a(a)-hydroxy-17a-methyl -A'-D- 
homoandrostene-3  :  17-dione  with  (predominatingly)  non-investig- 
ated  acidic  products.  17-Acetylenylandrostane-3(/9)  :  17(a)-diol  yields 
3lj9)  :  1 7 (a) -dihydroxyaiiopregnan-20-one,  m.p.  208— 210°,  [a]n  —  22-9° 
+  2°  in  dioxan  [3-monoacetate,  m.p.  139 — 142°  (lit.  190—192°)]. 
M.p.  are  corr.  H.  W. 

Constituents  of  the  adrenal  cortex  and  related  substances.  LIX. 
A4-Pregnen-21-ol-3  ;  12  : 20-trione  and  -12(/3) :  21-diol-3  ;  20-dione. 

H.  G.  Fuchs  and  T.  Reichstein  (Helv.  Chim.  Acta,  1943,  26,  511 — • 
530). — Diacetylaetiodeoxycholic  acid  is  converted  by  successive 
treatment  with  SOCl2  and  CH2N2  into  non-cryst.  21-diazopregnane- 
3(a)  :  12(/J)-diol-20-one  diacetate  (I),  hydrolysed  by  KOH-MeOH  at 
room  temp,  to  the  corresponding  diol  (II).  In  AcOH  at  100°  (II) 
passes  into  pregnane-3(a)  :  12(/3) :  21-triol-20-one  21-monoacetate  (III), 
m.p.  149-5—150-5°,  [a]$  +139-7°±4°  in  COMe2  (also  +1H20), 
which  with  AcsO  and  C6H5N  at  90°  gives  the  triacetate  (IV),  m.p. 
114 — 115°.  (I)  is  hydrolysed  by  K2C03-KHC03  in  aq.  MeOH  at 

room  temp,  into  21-diazopregnane-3(a)  :  12(j8)-diol-20-one  12-mono¬ 
acetate,  which  in  anhyd.  AcOH  at  105°  passes  into  pregnane- 
3(a) :  12 (jS) :  21-triol-20-one  12  :  21-diacetate  (V),  two  forms,  m.p. 
~72— 95°  and  156—158°,  [a]J?  +150-7°±2°  in  COMe2,  with  some 
(III).  (V)  is  acetylated  to  (IV).  Excess  of  CrOs  oxidises  (III)  to 
pregnan-21-ol-3  :  12  :  20-trione  acetate  (VI),  m.p.  189 — 191°,  [a]i» 
+  153-0° +  3°  in  COMe2,  whereas  1  equiv.  of  Cr03  affords  a  mixture 
from  which  ( ?)  pregnane- 3(a)  :  21-diol-12  :  20 -dione  21-monoacetate , 
m.p.  149 — 151°,  [a]],9  +157-6°±3°  in  COMe2,  is  isolated;  it  is 
further  oxidised  to  (VI).  In  boiling  C„Ha  -COMe2,  (III)  and  Al(OPh)s 
yield  pregnane-12(jl)  :  21-diol-3  :  20 -dione  21-monoacetate  (VII),  m.p. 
190 — 192°,  [a]“  +146-3°  +  3°  in  COMe2;  this  is  oxidised  by  Cr03 
in  AcOH  at  room  temp,  to  (VI).  (V)  is  oxidised  by  CrOs  to  pregnane- 

12()3)  :  21-diol-3  :  20 -dione  diacetate  (VIII),  m.p.  120 — 122°,  [a]JJ 
+  142-4°  +  4°  in  CHC13,  also  obtained  from  (VII)  and  AcaO  in  C6HtN 
at  20°  and  then  90°.  Bromination  followed  by  treatment  with 
boiling  C6H6N  converts  (VI),  (VII),  and  (VIII)  into  A i-pregnen- 
21-ol-3  :  12  :  20-trione  acetate,  m.p.  182 — 184°,  [a]},4  +228-6°  +  3°  in 
COMe2,  Al-preghene-12(fi)  :  21-diol-3  :  20-dione  21-monoacetate  (IX), 
m.p.  182—184°,  [a]!,1  +203-7°±2°,  [a]|J6I  +  251-6°±2°  in  COMe,, 
and  A*-pregnene-12(^)  :  21-diol-3  :  20 -dione  diacetate  (X),  m.p.  158— 
159°,  [a]J)  +  197-7°±5° in  COMea,  respectively.  These  show  the  ultra¬ 
violet  absorption  spectrum  characteristic  of  afi  unsaturated  ketones. 
Acidic  or  cautious  alkaline  hydrolysis  converts  them  respectively 
into  Al-pregnen-21-ol-3  :  12  :  20-trione,  m.p.  180 — 183°,  [a]f,3  +238-9° 
±3°,  [a] 546i  +298°±3°  in  dioxan,  [a]|3  +215-1°±2°,  [a]?^  +265-8° 
+  2°  in  COMe2,  A*-pregnene-12(fl)  :  21-£?toi-3  :  20 -dione,  m.p.  98 — 124° 
(decomp.),  [a]!,1  +186-1°±2°,  [a]fj61  +22T1°±2°  in  dioxan,  and 
its  12 -monoacetate,  m.p.  188—192°,  [a][?  +185-3°  ±2°,  [a]*f61  +226-3° 
+  3°  in  COMe2.  Preliminary  experiments  appear  to  show  that  (IX) 
and  (X)  are  at  any  rate  less  potent  than  corticosterone  in  the 
Everse-de  Fremery  test  and  that  (X)  is  inactive  in  4-mg.  doses  in 
the  anti-insulin  test.  M.p.  are  corr.  (block) ;  limit  of  error  ±2°. 

H.  W. 

Steroids  and  sex  hormones.  LXXXIII.  ,4-Homocholestanone  and 
/4-homodihydrotestosterone.  M.  W.  Goldberg  and  H.  Kirchen- 
steiner  (Helv.  Chim.  Acta,  1943,  26,  288 — 301). — The  methods  used 
for  the  enlargement  of  ring  d  have  been  extended  to  that  of  ring  a. 
Catalytic  reduction  (Pt02  in  AcOH  at  room  temp.)  of  cyclohexanone 
cyanohydrin  gives  l-aminomethylcye/ohexanol  (I)  (hydrochloride ,  m.p. 
210 — 212°;  N -Bz  derivative,  m.p.  142 — 143°)  and  di-l-hydroxy- 
hexahydrobenzylamine  ( hydrochloride ,  m.p.  250 — 252°;  N-NO-com- 
pound,  m.p.  133 — 134°) ;  the  yield  of  (I)  is  greatly  increased  if  HC1 
is  added  to  the  reaction  mixture.  Similar  hydrogenation  of  cyclo¬ 
hexanone  cyanohydrin  acetate  leads  to  dihexahydrobenzylamine, 
isolated  as  the  WO-derivative,  m.p.  100 — 101°.  Cholestanone  cyano¬ 
hydrin  is  hydrogenated  (Pt02  in  AcOH  at  room  temp.)  to  3-hydroxy- 
3-aminomethylcholestane,  m.p.  194 — 197°  [ hydrochloride ;  N-Hc  (II) , 
m.p.  227 — 228°,  and  Ac2,  m.p.  176 — 178°,  derivatives],  transformed 
by  HNO,  into  A -homocholestanone.  m.p.  85 — 87°,  [a]n  +50°  in 
CHC13  ( semicarbazone ,  m.p.  239 — 242°;  oxime,  m.p.  197 — 199"). 
Hydrogenation  of  cholestanone  cyanohydrin  acetate,  m.p.  123 — 126°, 
yields  (II),  Ac  wandering  from  O  to  N.  17-Acetoxydihydrotesto- 
sterone  gives  a  very  unstable  cyanohydrin,  m.p.  175 — 187°  (charac¬ 
terised  as  the  3  :  17 -diacetate,  m.p.  198 — 200°),  hydrogenated  to 
n-acetoxy-3-aminomethylandrostan-3-ol  hydrochloride,  m.p.  295 — 297° 
(decomp.)  [17-acetoxy-3-acetamidomethylandrostan-3-ol  has  m.p.  224 — 
226°],  converted  by  HN02  and  subsequent  hydrolysis  (N-MeOH- 
KOH)  into  A -homodihydrotestosterone  (III),  m.p.  197 — 199°,  [a]o 
+  108-5°  in  CHC13  [oxime,  m.p.  225 — 227°;  acetate,  m.p.  146—148° 
( semicarbazone ,  m.p.  239 — 241°)] ;  (III)  is  devoid  of  pharmacological 
activity.  Cholestanone  is  converted  by  NaOEt  and  isoamyl  formate 
in  Et20  at  room  temp,  into  the  OH’CH'.  compound,  m.p.  176 — 178°, 
and  by  PhCHO  in  EtOH  containing  a  little  aq.  NaOH  into  two 
CHPh'.  derivatives,  m.p.  145 — 146°  and  126 — 128°,  and  a  OH-CHPh- 
compound,  m.p.  184 — 186°.  Benzylidene-  and  bromo-,  m.p.  113 — 
115°,  -A-komocholestanone  are  described.  Androstanedione  dicyano¬ 
hydrin  diacetate  has  m.p.  171 — 172°.  M.p.  are  corr.  H.  W. 

Constituents  of  the  adrenal  cortex  and  related  compounds.  LVII. 
17-Hydroxy-20-ketosteroids  and  the  mechanism  of  their  rearrange¬ 
ment  into  polyhydrochrysene  derivatives.  C.  W.  Shoppee  and  D.  A. 
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Prins  ( Helv .  Chim.  Acta,  1943,  26,  185 — 200). — It  is  deduced  from 
theoretical  considerations  that  the  hydration  of  acetylenylandro- 
stanc  derivatives  is  most  likely  to  occur  without  ring  enlargement 
if  OH  at  C(17)  is  etherified  or  esterified,  if  an  amine  instead  of  H20 
is  added  at  the  triple  linking  and  if  the  experiment  is  performed  in 
neutral  solution.  Thus  3(/3)  :  17(a)-diacetoxy-17-acetylenylandro- 
stane  is  converted  by  aq.  HgCl2  and  NH2Ph  in  C,He  at  60 — 62° 
(cf.  Stavely,  A.,  1940,  II,  180;  1942,  II,  147)  into  3(/3)  :  17(a)-di- 
acetoxyuWopregnan-20-one  (I),  m.p.  227 — 229°,  [a]®1  + 2-5“  +  2°  in 
COMe2  (cf.  Ruzicka  et  al.,  A.,  1939,  II,  327),  converted  by  boiling 
4%  KOH-MeOH  into  3(/J)  :  1 7(a)-dihydroxy-  na-methyl-D-homo- 
androstan-n-one  (II),  m.p.  295 — 300°  (3-acetate,  m.p.  243 — 244°). 
(I)  is  converted  by  N2H4,H20-Na0Et  EtOH  at  180°  into  3(;3)- 
hydroxy-Yla.-methyl-CP1' -t)-homoandrostene,  m.p.  159 — 160°,  also  ob¬ 
tained  similarly  from  (II) ;  this  is  hydrogenated  (Pt02  in  AcOH) 
and  then  oxidised  to  17a-methyl-7)  homoandrostan-3-one,  m.p.  180 — 
182°  (Ruzicka  et  al.,  A.,  1940,  II,  180,  218),  which  is  converted  by 
NjHj.HjO  and  NaOEt-EtOH  at  175°  into  17a-methyl-/)-homo- 
androstane.  (I)  is  not  hydrogenated  in  presence  of  Pt02  in  AcOH 
at  20°  or  100°  or  in  presence  of  Raney  Ni  in  MeOH  at  100°  or  120°. 
17(a)  -Hydroxy-3 (/J)  -acetoxy- 1 7-acetylenylandrostane  is  transformed 
similarly  into  a  small  proportion  of  a  substance,  m.p.  176 — 177°, 
M  which  has  not  been  investigated  further, 

|  >NHPh  the  compound  (III),  m.p.  232 — 233°, 

D''  [a] |)3  — 103-3°±6°  in  dioxan  [AO-deriv- 

'.O  ative,  m.p.  194°  (decomp.)]  (obtained 

by  rearrangement  of  the  anil),  and 
17(a)  -  hydroxy-H(fl)  -  acetoxyaWopregnan- 
,m ,  20 -one  (IV),  apparently  two  forms,  m.p. 

1  ’  184—186°  and  190—192°,  [aft3  -24-3° 

±3°,  [<x]fjsl  —  29-4°±3°  in  dioxan.  (IV) 
is  oxidised  (CrO,  in  AcOH  at  room  temp.)  and  then  hydrolysed 
(K2C03-aq.  MeOH)  to  Z-androsterone  and  I7a(/J)-hydroxy-3(/J)- 
acetoxy- 1 7a-methylandrOStan  - 1 7-one,  m.p.  158 — 159°.  (IV)  is 

hydrogenated  (Pt02  in  EtOH)  and  then  acetylated  (Ac20-CsH5N 
at  room  temp.)  to  17(a)-hydroxy-3(/?)  :  20(/})-diacetoxya//opregnane, 
flat  platelets  which  are  transformed  at~185°  into  rectangular  prisms, 
m.p.  200 — 202°;  this  appears  to  be  the  sole  product.  (IV),  Ac20, 
and  CSH6N  at  100°  yield  3(/l) :  17(a)-diacetoxya//opregnan-20-one, 
m.p.  227 — 229°.  M.p.  are  corr.  (block) ;  limit  of  error  ±2°. 

H.  W. 

Constituents  of  the  adrenal  cortex  and  related  compounds.  LVIII, 
Rearrangement  of  17-hydroxy-20-ketosteroids  into  poly  hydrochrysene 
derivatives.  Acetylations  in  the  presence  of  boron  fluoride.  C.  W. 

Shoppee  and  D.  A.  Prins  (Helv.  Chim.  Ada,  1943,  26,  201 — 223). — 
Hydration  of  3(/S) :  17(a)-dihydroxy-17-acetylenyl-A5-androstene  by 
the  method  of  Stavely  (A.,  1940,  II,  180;  1942,  II,  147)  affords 
3(/S) :  17(a)-dihydroxy-A6-pregnen-20-one  (I),  m.p.  176 — 179°,  [aft1 
-60°±3°  in  CHC13  (acetate,  m.p.  187—188°,  [aft8  -61-3°±5°  in 
CHCI3),  and  1 7  il-an Hi  no-3(  C)- hydroxy- 1 7  a- me  thy  1- A5  -I)  homoandro  - 
sten-17-one,  m.p.  150°,  [aft8  — 186-6°±7°  in  CHC13  [acetate,  m.p. 
236 — 238°;  AO-derivative,  m.p.  140°  and  170 — 174°  (decomp.) 
after  resolidification],  identical  with  the  “  anil  ”  of  Stavely  (loc.  cit.) 
and  Goldberg  et  al.  (A.,  1939,  II,  553).  (I)  is  converted  by  Ac20 

and  C5H6N  at  120°  into  the  diacetate  (II),  m.p.  193 — 195°,  [aft3 
—  55-9°±2°  in  dioxan,  with  a  compound,  m.p.  177 — 178°,  [aft 
—  79°+ 2°  in  CHCI3,  which  may  be  identical  with  it.  Hydration 
(Stavely)  of  3(/3) :  17(a)-diacetoxy-20-acetylenyl-A"-androstene  yields 
(II).  also  obtained  by  the  BF3  method.  Filtration  of  (I)  in  dry 
C,Ha  through  A1203  followed  by  immediate  elution  causes  partial 
conversion  into3(|8) ;  1 7a (/3) -dihydroxy- 17a- methyl- A5 -D-homoandro- 
sten-17-one  (III),  m.p.  176—178°,  [aft8  -105-6°±3°  in  CHC13;  if 
undried  solvents  are  used  and  longer  contact  with  the  column  is 
permitted  the  change  becomes  more  complete.  17a(8)  Hydroxy 
3  (^) -acetoxy- 1 7a- me  thy  l-Afi-H-homoandros  ten- 1 7-one,  m.p.  176° 

(change  at  160°),  [aft7  —91-1° ±4°  in  CHC13,  is  obtained  similarly 
or  by  acetylation  of  (III).  (Ill)  is  converted  by  Al(OBuy)3  in  abs. 
C,He-COMe2  at  100°  into  1 7a  (0) -hydroxy  17a- methyl- A*-i)-homo- 
androstene-3  :  17-dione,  m.p.  178 — 180°,  [aft7  +  60-8°±3°  in  CHC13. 
(II)  is  hydrolysed  by  boiling  KOH-MeOH  to  3(/J) :  17a(a)-dihydroxy- 
17a-methyl  A6  ZJ-homoandrosten-1 7-one,  prisms  which  pass  into 
hexagonal  prisms  at  ~260°  and  at  290°  into  rodlets  which  melt  at 
302 — 305°  ( acetate ,  m.p.  277 — 278°,  [aft  — 100-9°±4°  in  dioxan). 
(I)  is  hydrogenated  (PtOs  in  AcOH)  and  then  acetylated  to  17(a)- 
hydroxy-3(/3) :  20(/l)-diacetoxya//opregnane,  m.p.  202 — 204°,  [aft1 
—  7-9°  +  3°  in  CHC13.  Nieuwland’s  mixture  (BF3,  Ac20,  AcOH,  and 
HgO)  (cf.  A.,  1930,  745)  causes  hydration  of  the  triple  linking 
through  an  unknown  series  of  intermediates  whereby  the  presence 
of  Hg"  is  essential,  and  causes  acetylation  of  free  OH.  The  prep, 
of  the  following  compounds  proves  it  to  be  a  very  powerful  acetylat- 
ing  agent  :  3(/3):  \la(P)-diaceloxy-lla-methyl-Ai-D-homoandrosien-n- 
one,  m.p.  238 — 240°,  [aft3  —  68-4°±3°  in  dioxan,  from  (I)  or  (III) 
[reduced  (H2,  Pt02,  AcOH)  to  3(j3) :  17a(/J)-diacetoxy-17a-methyl- 
.D-homoandrostan-17-one  (IV),  m.p.  221 — 222°,  [aft8  —  6-l°  +  3°  in 
COMeJ ;  (IV),  from  its  3 -monoacetate,  m.p.  159 — 160°,  [aft6  —34-8° 
u-4°  in  dioxan,  obtained  by  rearrangement  (A1203)  of  17(a)-hydroxy- 
3(/J)-acetoxya//opregnan-20-one  (V);  (IV)  from  (V);  3(j3) :  17a(a)- 
diacetoxy-\la.-melhyl-\f,-T> -homoandrosten-Vl-one,  m.p.  ~248°  after 
chaneins  at  — 240,  Taft  —  32-8°-t4°  in  CHCE,  reduced  to  the 


-'D-homoandrostan-1  -one ,  m.p.  232 — 235°  (change  at  228°),  '  [aft6 
0°+4°  in  COMe2.  M.p.  are  corr.  (block) ;  limit  of  error  +  2°. 

H.  W. 

^-Sapogenin  compounds. — See  B.,  1943,  III,  135. 


V.— TERPENES  AND  TRITERPENOID  SAPOGENINS. 

Inversion  of  menthone  with  trichloroacetic  acid  in  aprotic  solvents. 

A.  Weissberger  ( J .  Amer.  Chem.  Soc.,  1943,  65,  102 — 110). — The 
equilibrium,  l-  (I)  */-iso-menthone,  in  presence  of  CCl3*COzH  (II) 
in  CjH3,  CjHjj,  and  CHC13  at  20°  is  investigated  polarimetrically 
and  cryoscopically.  The  catalytic  activity  per  mol.  of  acid  is  a 
max.  when  the  molar  ratio  (I)  :  (II)  =  1:2  for  the  range  (I)  = 
0-1 — 1  0  mol.  per  1.  At  const.  [(II)],  the  reaction  rate  falls  with 
increasing  [(I)],  the  effect  being  greater  if  the  (II)  is  in  excess. 
The  temp,  coeff.  from  20°  to  50°  gives  a  heat  of  activation  =  6200 
g.-cal.  [a]  of  the  equilibrium  mixture  depends  on  the  [(II)],  since 
(i)  (II)  affects  the  [a]  and  (ii)  higher  [(II)]  decreases  the  proportion 
of  (I).  Inversion  occurs  by  interaction  of  a  (I)— (II)  complex  with 
another  mol.  of  (II)  or  by  rearrangement  of  a  complex,  1  (I)— 2(11) 
Tubandt's  view  (A.,  1911,  ii,  28)  of  the  nature  of  ”  Rechtsmenthon  ” 
is  confirmed.  R.  S.  C. 

Effect  of  solvents  in  chemical  reactions.  III.  Influence  of 
addenda  on  the  inversion  of  /-menthone  with  acids  in  benzene. 

A.  Weissberger  (/.  Amer.  Chem.  Soc.,  1943,  65.  242 — 245;  cf.  A., 
1932,  22).— PhOH,  PhOMe,  COPh2,  /-menthol,  COPhMe,  COMe2, 
/-menthone,  and  EtzO  reduce  the  rate  of  inversion  of  /-menthone  (I) 
by  CC13-C02H  in  C„He  at  20  +  0-1°.  The  quant,  results,  given  as 
%  acid  eliminated  (order  of  efficiency  as  above),  parallel  those  for 
salt-formation  of  />-NMe2*C4H4-N2Ph  and  interaction  of  CHN2-C02Et 
with  CC13-C02H  (A.,  1931,  1375).  Inversion  of  (I)  by  HC1  in  C„H9 
is  retarded  by  Et20  but  accelerated  by  PhOH.  R.  S.  C. 

Inversion  of  /-menthone  and  reaction  of  diazoacetic  ester  with 

chloroacetic  acids.  A.  Weissberger  (/.  Amer.  Chem.  Soc.,  1943,  65. 
245 — 246). — Decomp,  of  CHN2-C02Et  and  inversion  of  /-menthone 
by  CC13-C02H,  CHC12-C02H,  or  CH2C1-C02H  in  C6H„  all  agree  with 
the  Bronsted  relation.  R.  S.  C. 

Isomeric  A^menthenes  (carvomenthenes) .  A.  A.  Dodge  and  E. 
Kremers  (/.  Amer.  Pharm.  Assoc.,  1942,  31,  525 — 527). — /-  and 
d-Carvoxime  are  reduced  (H2;  Raney  Ni)  to  d-  (I),  b  p.  77 — 78°/ 

7  mm.,  [aft3  +5-92°  [hydrochloride,  m.p.  192 — 195°;  picrate,  m.p. 
184 — 185°  (decomp.)]  (cf.  Read  and  Johnston,  A.,  1934,  413),  and 
Z-carvomenthylamine  (II),  b.p.  81-5 — 820°/9  mm.,  [aft  —8-34° 
[hydrochloride,  m.p.  197 — 198°;  picrate,  m.p.  184 — 185°  (decomp.)], 
respectively.  (I),  treated  with  HN02,  refluxed,  steam-distilled,  and 
fractionated  in  vac.,  affords  two  fractions,  (a),  b.p.  43-8 — 45-5°/0-02 — 
0-03  mm.,  [aft  —  P22°  (3  :  5-dinitrobenzoate,  m.p.  105 — 106°),  and 
(6),  b.p.  44-0 — 45-5°/0-02  mm,,  [aft  +  1-62°;  similarly,  (II)  gives  (a), 
b.p.  40-5 — 42-5°/0-025  mm.,  [aft0  +0  88°  (3  :  5-dinitrobenzoate,  m.p. 
108-5 — 109  5°),  and  (b),  b.p.  42-5— 44-5°/0-025  mm.,  [aft  -2-18°. 
These  carvomenthol  preps,  readily  lose  HsO  during  fractionation, 
giving  a  menthene  fraction,  the  carvomenthol  from  (I)  giving  a 
product  of  [aft  +19-54°  [nitrosochloride  (impure),  m.p.  81-5 — 83°, 
and  its  nitrolbenzylamine  base,  m.p.  107 — 107-5°],  and  that  from 
(II)  a  product  of  [aft0  —10-98°  (nitrosochloride,  m.p.  98 — 99°). 
When  dehydrated  by  refluxing  with  anhyd.  CuS04  at  180 — 200°  for 
9  hr.,  the  carvomenthol  from  (I)  yields  a  carvomenthene  fraction, 
[aft  +11-44°  (nitrosochloride,  m.p.  90 — 91°,  and  its  nitrolbenzyl¬ 
amine,  m.p.  106 — 107°,  and  nitrolmorpholine  base,  m.p.  159 — 160°), 
and  that  from  (II)  a  carvomenthene  fraction,  [aft  —8-65°  (nitroso¬ 
chloride,  m.p.  90 — 91°,  and  its  nitrolbenzylamine,  m.p.  107 — 107-5°, 
and  nitrolmorpholine  base,  m.p.  159 — 160°)  (cf.  Johnston  and  Read, 
A.,  1935,  1245).  Vais,  of  d  and  n  are  also  given.  F.  O.  H. 

Lavandulol,  a  new  monoterpene  alcohol  from  oil  of  lavender. — 

See  A.,  1943,  II.  181. 

Volatile  vegetable  compounds.  XXII.  Composition  of  “  natural  ” 
cedrene  and  constitution  of  “  synthetic  ”  cedrene.  Y.  R.  Naves, 
G.  Papazian,  and  E.  Perrottet  (Helv.  Chim.  Acta,  1943,  26,  302 — 
337). — "Synthetic”  cedrene  (termed  a-cedrene)  (I),  b.p.  100°/ 
3-5  mm.,  [aft0  —91-22°  to  —91-33°,  obtained  by  dehydration  of 
cedrol,  m.p.  86—86-5°,  [oft8  +13-06°  in  abs.  EtOH,  +8-76°  in 
CH2Ph-OH,  +14-26°  in  dioxan,  is  a  well-defined  sesquiterpene  with 
an  endocyclic  ethylenic  linking.  It  is  possibly  a  2  :  8-dimethyl- 
2  :  5-e«doisopropylidene-[0  :  3  :  5] -dicyc/o- A8-decene  (2  :  8-dimethyl- 
2  :  5-en(/o/sopropylidene-l  :2:3:4:5:6:7:  10- octahydroazulene) . 
"  Natural  ”  cedrene,  obtained  by  fractional  distillation  from  Ameri¬ 
can  oil  of  red  cedar,  is  a  mixture  containing  a  considerable  propor¬ 
tion  of  (I),  its  isomeride  with  an  exocyclic  CH2  (/3-cedrene) ,  and  a 
mixture  of  tricyclic  sesquiterpenes  which  appear  to  be  allied  closely 
in  structure  to  the  cedrenes.  (I)  with  H202  in  presence  of  H2S04 
and  AcOH  gives  an  excellent  yield  of  cedranone,  b.p.  134°/4  mm., 
aD  -84-70°  (oxime,  m.p.  103-5—104°,  [aft  -78-59°  in  CHC13, 
—  69-14°  in  MeOH).  The  material,  sol.  in  acid,  obtained  by  Treibs 
(A.,  1935,  983)  by  the  action  of  cone.  H2S04  on  the  cedrenes  is  a 
dehydrosesquiterpene  or  mixture  of  dehydrosesquiterpenes. 

H.  W. 


203 


204 


A.,  II. — v,  TERPENES  AND  TRITERPENOID  SAPOGENINS. 


Constitution  of  cafesterol.  III.  Constitution  of  cafestol.  A. 
Wettstem  and  K.  Miescher  (Helv.  Chim.  Acta,  1943,  26,  631—641  ; 
cf.  A.,  1942,  II,  371). — Since  cafesterol  has  been  shown  not  to 
belong  to  the  sterol  group  its  name  is  modified  to  “  cafestol  "  (I). 
The  union  of  the  eyclopentane  ring  in  (I)  is  probably  in  accordance 
with  (A)  or  ( B ).  Floridin  has  proved  very  useful  in  the  chromato¬ 
graphic  purification  of  cafestyl  acetate  (II),  m.p.  173 — 175°,  [a]^ 
—  91°+2°  in  CHC13;  it  gives  slowly  and  weakly  a  pure  blue  colour 
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with  mineral  acids  but  the  intense  blue  fluorescence  under  the  Hg- 
vapour  lamp  is  no  longer  observed.  The  residues  from  (II)  yield  a 
(non-homogeneous)  kahweyl  acetate,  m.p.  ~146°,  [a]?,4  —234°  in 
CHClj,  characterised  by  high  extinction,  intense  green-blue  colour 
with  mineral  acids,  reaction  with  ((CH-COJjO,  and  non-fluorescence 
in  ultra-violet  light ;  it  is  possibly  identical  with  the  compound  of 
Bengis  et  al.  (A.,  1932,  975).  Alkaline  hydrolysis  of  the  Me2  ester 
(A.,  1942,  II,  198)  from  epoxycafestanediol  gives  a  Me  H  ester, 
C20H30O6,  m.p.  150-5 — 152°,  and  ultimately  a  non-cryst.  product; 
hydrolysis  resembles  that  of  Mea  3f-acetoxy-A5-aetiobilienate.  Prob¬ 
ably,  therefore,  C(5)  or  C<3)  closely  resembles  C(13)  of  the  steroid 
skeleton  and  is  quaternary  or  at  any  rate  tert.  Differences,  how¬ 
ever,  are  found  between  the  cyciopentane  ring  of  (I)  and  ring  d  of 
the  steroid  mol.  The  colour  reactions  of  ra-C,H4(N02)2  with  (I) 
and  its  derivatives  are  less  intense  and  develop  much  more  slowly 
than  those  of  17-ketosteroids  Further,  epoxynorcafestanone  A 
and  epoxynorcafestadienone  do  not  condense  with  ArCHO  (see  A., 
1943,  II,  199).  M.p.  are  corr.  H.  W. 

Triterpenes.  LXXIII.  Pyrolysis  of  a  product  of  the  transform¬ 
ation  of  quinovic  acid,  L.  Ruzicka  and  G.  Anner  (Helv.  Chim. 
Acta,  1943,  26,  129 — 142). — The  dilactonic  dicarboxylic  anhydride 
(I),  m.p.  260°  (decomp.)  (cf.  Schmitt  et  al.,  A.,  1940,  II,  88),  obtained 
by  the  oxidation  of  novaquinone  with  H202  (improved  prep.)  is 
pyrolysed  at  ordinary  pressure.  The  acidic  products  of  pyrolysis 
consist  of  a  solid  and  a  liquid  portion,  the  former  of  which  is 
separated  by  fractional  crvstallisation  into  two  isomeric  dicarboxylic 
acids,  C14H2?04,  m.p.  183—184°,  [o]D  -155°  in  EtOH  (II)  [Me% 
ester,  a  liquid  which  gives  a  distinct  yellow  colour  with  C(N02)4], 
and  m.p.  200 — 202°,  [a]n  —170°  in  EtOH.  either  of  which  is  trans¬ 
formed  by  boiling  Ac20  into  the  anhydride  (III),  C14H1803,  m.p. 
80 — 80-5°,  which  passes  into  (II)  when  hydrolysed  by  0-In-KOH. 
Dehydrogenation  of  (III)  under  varied  conditions  in  presence  of 
Pd-C  or  Se  gives  1  :  2-C10HaMe2  [identified  by  the  m.p.  and  mixed 
m.p.  of  its  picrate,  styphnate,  and  additive  compound  with 
C6H3(N02)3]  and  1  :  2-dimethylnaphthalene-5  :  6-dicarboxylic  an¬ 
hydride  (IV),  m.p.  164-5 — 165-5°.  The  established  formation  of  1 :  8- 
dimethyl-  and  1:2:  8-trimethyl-picene  (V)  by  the  dehydrogenation 
of  quinovic  acid  (VI)  and  of  pure  (V)  by  the  similar  treatment  of 
norquinovenol  proves  that  1  :  2-C10H„Me2  and  (IV)  can  arise  only 
from  rings  A  and  B  of  the  pentacyclic  skeleton  of  (VI).  A  modific¬ 
ation  of  Schmitt’s  formula  ( loc .  cit.)  for  (VI)  is  therefore  necessary 
whereby  it  is  also  brought  into  conformity  with  the  isoprene  rule. 
(VI).  (I),  and  (III)  have  accordingly  the  respective  formula;  X,  Y, 
and  7.,  whereby  the  structure  assigned  to  rings  d  and  E  is  pro¬ 
visional.  Treatment  of  the  neutral  portion  of  the  pyrolysis  products 
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with  Girard's  reagent  T  gives  two  portions  which  in  composition, 
( ?)  CjjHjjO,  [o]d.  and  hJ,9  are  very  closely  similar  but  are  distin¬ 
guished  from  one  another  in  ultra-violet  absorption  spectrum. 

The  reacting  portion  thus  appears  to  be  a  mix¬ 
ture  of  ketones  a  fraction  of  which  is  aj8- un¬ 
saturated.  This  portion  gives  in  small  yield  a 
2  :  i-dinitrophenylhydrazone ,  m.p.  (indef.)  125 — 
130°,  corresponding  in  composition  to  C14H220. 
This  fraction  is  treated  with  MgMel ,  dehydrated 
by  KHSOj  at  185 — 190°,  and  then  dehydro¬ 
genated  with  Pd-C  or  Se  at  340 — 420°,  whereby 
a  liquid  C13H18  +  CH2  is  ultimately  obtained 
which  does  not  combine  with  picric  acid  or  C6H3(N02)3  and  in 
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which  the  presence  of  a  C,H,  ring  is  established  spectroscopically- 
This  may  possibly  be  explained  by  the  assumption  that  ring  E  is 
five-membered.  M.p.  are  corr.  H.  W. 

Triterpenes.  LXXIV.  Dehydrogenation  of  quinovic  acid  to  chrys¬ 
ene  hydrocarbons.  L.  Ruzicka,  A.  Grob,  and  G.  Anner  [with  V. 
Prelog  and  K.  Huber]  (Helv.  Chim.  Acta,  1943,  26.  254 — 264;  cf. 
Wieland  et  al.,  A.,  1936,  849). — Quinovic  acid  (I)  is  dehydrogenated 
by  Se  at  360°  and  the  product  is  extracted  successively  with  light 
petroleum,  b.p.  40 — 70°,  and  CSH,;  from  the  last  solvent  1  :  8-di- 
methylpicene  (II)  is  isolated.  The  portion  sparingly  sol.  in  light 
petroleum  after  being  purified  chromatographically  gives  a  hydro¬ 
carbon,  C„H„,  m.p.  193 — 195°,  softens  slightly  at  190°  (additive 
compound  with  2  :  7-dinitroanthraquinone,  CjjHjj.CjjHjOjNj,  m.p. 
220 — 230°).  The  same  hydrocarbons  are  obtained  by  the  dehydro¬ 
genation  of  pyroquinovatrienic  acid  (Wieland  et  al..  A.,  1939,  II,  425). 
(I)  is  converted  by  Se  at  330 — 340°  into  (II)  anhydropyroquinovic 
acid,  and  two  hydrocarbons,  C„H„,  m.p.  239 — 240°  (additive  com¬ 
pound  with  2  :  7-dinitroanthraquinone)  and  233-5 — 234-5°  respec¬ 
tively.  Spectroscopically  they  very  closely  resemble  alkylchrysenes, 
thus  indicating  that  ring  E  of  (I)  is  five-membered. 

The  action  of  the  Mg  compound  from  /J-o-tolylethyl  bromide  on 
l-keto-5  :  6-dimethyl- 1  :  2  :  3  :  4-tetrahydronaphthalene  followed  by 
elimination  of  HsO  from  the  product  affords  a-o-tolyl-ji-5  :  6 -di- 
methyl-1  :  2  :  3  :  i-tetrahydrojiaphthylethane ,  m.p.  53 — 54°,  dehydro¬ 
genated  by  Pd-C  at  320°  to  a-o-tolyl-ft-5  :  6-dimethylnaphthylethane , 
m.p.  60°,  which  is  converted  by  A1C13  in  CS2  into  1:7:  8-trimethyl- 
chrysene,  m.p.  281 — 282°.  Similarly,  a-2  :  'S-dimethylphenyl-^-5  :  6- 
dimelhyl- 1  :  2  :  3  :  i-tetrahydronaphthylethane ,  b.p.  165°/1  mm.,  is 
transformed  successively  into  a-2  :  S-dimethylphenyl-^-5  :  6-dimethyl¬ 
naphthylethane,  m.p.  90-5 — 91-5°,  and  1:2:7:  8-tetramethylchrysene, 
m.p.  298 — 299°.  M.p.  are  corr.  ’  H.W. 

Triterpenes.  LXXV.  Position  of  the  carboxyl  group  in  oleanolic 
and  glycyrrhetic  acid.  L.  Ruzicka,  O.  Jeger,  and  M.  Winter  (Helv. 
Chim.  Acta,  1942,  26,  265 — 279). — Oxidation  of  Me  acetvloleanolate 
(I)  by  SeOa  in  dioxan  at  200°  gives  Me  diketoacetyldehydro-oleanol- 
ate  (II),  m.p.  251—252°  (cf.  A.,  1939,  II,  331),  converted  .by  mild 
alkaline  hydrolysis  into  Me  dihetodehydro-oleanolate ,  m.p.  263 — 265° 
(high  vac.),  which  does  not  give  a  yellow  colour  with  C(N02)4  and 
is  reconverted  by  Ac20-C5H6N  into  (II)  and  the  corresponding 
acid,  which  passes  in  boiling  xylene  into  nor-fi-amyradienedionol 
acetate  (III)  (A  ;  R  =  Ac),  m.p.  323—324°  (high  vac.),  [a]D  +227°. 
Energetic  hydrolysis  of  (II)  leads  to  nor-/5-amyradienedionol  (A  ; 
R  =  H)  (IV),  m.p.  295°  (high  vac.),  [a]i>  +233°,  acetylated  to  (III), 
which  is  also  obtained  directly  from  (I).  (Ill)  is  transformed  by 
N2H4,H20  in  EtOH  at  200°  into  the  pyridazine  derivative,  C28H42ON2, 
m.p.  304 — 306°  (vac.),  [o]d  +275°,  and  is  hydrogenated  (PtOs  in 
AcOH  at  90°)  to  the  substances,  C31H4803,  m.p.  218 — 219°,  and 
C3iH4{04,  m.p.  271 — 273°,  [o]d  +139-4°.  (II)  is  oxidised  by  0rO3 
in  AcOH  at  80°  to  Me  acetyldihetodehydro-oleanolate  oxide,  m.p. 
243 — 245°,  [a]t>  —148°,  which  does  not  give  a  positive  reaction 
with  C(N02)4  and  is  converted  by  KOH-MeOH  at  200°  into  the 
nor-acid  (B),  m.p.  249 — 251°,  [o]d  +63°  in  C5H5N  (Me  ester,  m.p. 


203 — 204°),  which  gives  a  yellow  colour  with  C(N02)4,  and  (IV). 
Ketoacetyloleanolic  acid  (V)  is  transformed  by  Br  in  AcOH  into 
hetoacetyldehydro-oleanolic  acid,  m.p.  288 — 289°,  [o]d  +233°,  which 
can  be  sublimed  unchanged  at  260 — 270°/high  vac.  and  gives  a 
pale  yellow  colour  with  0(NO2)4.  (V)  is  decarboxylated  in  quinoline 

(cf.  A.,  1939,  II,  29)  to  acetylnor-fi-amyrenolone,  m.p.  237 — 238° 
(high  vac.),  [<i]d  +52°,  and  acetylnor-fS-amyradienolone,  m.p.  202°, 
[ajn  +150°.  The  acetylnor-^-amyradienolone  obtained  by  the 
oxidation  of  glycyrrhetic  acid  is  oxidised  by  Cr03  in  AcOH  to 
bisnor-fl-amyrenoltrione  acetate,  m.p.  246 — 248°  [semicarbazone ,  m.p. 
222 — 224°  (decomp.)].  These  observations  are  not  compatible  with 
the  constitution  assigned  to  oleanolic  and  other  triterpenic  acids  by 
Bilham  et  al.  (A.,  1942,  II,  148)  but  are  consistent  with  Haworth's 
variant  of  the  formulation  of  the  /J-amyrin-oleanolic  acid  group. 
M.p.  are  corr.  and  [a]n  are  in  CHC13  unless  otherwise  stated. 

H.  W. 

Triterpenes.  LXXVI.  Pyrolysis  of  methyl  hydrogen  /.sooleanone- 
lactonedicarboxylate.  L.  Ruzicka,  F.  C.  van  der  Sluys-Veer,  and 
O.  Jeger  (Helv.  Chim.  Acta,  1943,  26.  280—288;  cf.  A.,  1939,  II, 
220). — Pyrolysis  of  Me  H  isooleanonelactonedicarboxylate  gives  a 
product  separated  by  Girard's  reagent  T  into  a  ketonic  (I)  and  a 
non-ketonic  (II)  portion.  The  semicarbazone,  m.p.  203 — 204°,  from 
(I)  is  converted  by  N2H4,H20  and  NaOEt-EtOH  at  200°  into  a 
hydrocarbon,  b.p. — 120°/12  mm.,  dehydrogenated  by  Se  at  340 — 350° 
to  1  :  6-C10H6Me2,  identified  by  its  compounds,  m.p.  132 — 133°  and 
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114 — 115°,  respectively  with  C4H3(N02)3  and  picric  acid.  (II)  is 
converted  by  KOH-MeOH  into  neutral  and  acidic  portions, 

the  former  giving  a  hydrocarbon, 
C13H32,  b.p.  — 115°/12  mm.,  de¬ 
hydrogenated  by  Se  at  340 — 350° 
to  2  :  7-C10H4Me2,  m.p.  96 — 97° 
[picrate,  m.p.  135 — 136°;  addi¬ 
tive  compound  with  C6H3(N02)3, 
m.p.  151 — 152°].  The  acidic  por¬ 
tions  contain  2:7:  7-trimethyl- 
3  :  4  :  5  :  6  :  7  :  8-hexahydronaph- 
thalene-1  -carboxylic  acid,  dehy¬ 
drogenated  to  2 :  7-C10H,Me2.  The 
results  confirm  the  position  of  the 
double  linking  and  the  disposition 
of  Me  groups  in  oleanolic  acid 
( A  but  are  not  reconcilable  with  the  formula  of  Bilham  et  al. 
(A.,  1942,  II,  148).  A  suggested  scheme  for  numbering  the  /3-amyrin 
residue  (see  A)  is  given.  M.p.  are  corr.  H.  W. 

VI.— HETEROCYCLIC. 

Production  ol  lurfuraldehyde  from  ZMyxose  and  D-ribose.  R.  C. 
Hockett,  A.  Guttag,  and  M.  E.  Smith  (J.  Amer.  Chem.  Soc.,  1943, 
65,  1 — 3). — The  amounts  and  rates  of  production  of  furfuraldehyde 
produced  from  ZMyxose  (I)  and  Z)-ribose  (II)  by  12%  HC1  under 
standard  conditions  are  recorded.  Yields  are  D-xylose  >  (II)  > 
Z-arabinose  >  (I).  Rates  are  (II)  >  (I).  R.  S.  C. 

Furyl  ketones. — See  B.,  1943,  II,  146. 

Rearrangement  o£  phenyl  allyl  ethers.  VIII.  Ethyl  p-yy-di- 
methylallyloxybenzoate.  W.  M.  Lauer  and  O.  Moe  [J.  Amer.  Chem. 
Soc.,  1943.  65,  289—293;  cf.  A.,  1943,  II,  194).— p-0H-C,H4-C02Et 

(I),  CMe2:CH-CH2Br,  and  K2C03  in  boiling  COMe2  give  an  ester 
(76%),  hydrolysed  by  KOH-MeOH  to  p-y-methyl-tiP-butenoxybenzoic 
acid  (II),  m.p.  150 — 151°.  With  aq.  KMnO,  this  gives  p- 
C02H-C,H4-0-CH2-C02H  and  with  H2-Pd-CaC03  gives 
jt>CH2Bu0-C4H4-CO2H,  m.p.  141 — 142°,  also  obtained  from  (I)  by 
CH2Bufl  Br  K2C03  COMe2  and  then  KOH— MeOH.  The  Et  ester 
(prep,  by  way  of  the  Ag  salt),  b.p.  92-5 — 93°/0T  mm.,  of  (II)  at 
197 — 224“/50  mm.  gives  CMe2(CH2,  (I),  and,  by  "abnormal"  re¬ 
arrangement,  after  hydrolysis,  1:1:  2-trimethyl-\  :  2-dihydrobenz- 
furan-i-carboxylic  acid  (III),  m.p.  180 — 182°  ( p-bromophenacyl  ester, 
m.p.  105—106°).  o-OMe-CaH4*COMe  (IV),  b.p.  115— 117°/10— 12 
mm.,  with  MgPr0Br  gives  fi-o-anisyl-y-methyl-n-biitan-fl  ol,  b.p.  90 — 
91°/ 1  mm.,  dehydrated  by  H2S04  in  AcOH  at  room  temp,  to 
f3-o-anisyl-y-methyl-&P-butene,  b.p.  77 — 78°/l  mm.  [with  Cr03-AcOH 
gives  (IV)  and  COMe2],  which  with  48%  HBr  in  boiling  AcOH 
yields  1:1:  2-trimethyl-\  :  2-dihydrobenzfnran,  b.p.  62 — 63°/l  mm. 
With  AcjO— A1C13  in  PhN02  at  <10°  this  gives  i-acelyl-1  1:2- 
trimethyl-l  :  2 -dihydrobenzjuran,  b.p.  140 — 142°/4 — 5  mm.  (semi- 
carbazone,  m.p.  186 — 187°;  with  PhCHO-alkali  gives  the  4- 
CHPh'.CH-CO  derivative,  m.p.  108 — 109°),  oxidised  by  NaOCl-aq. 
MeOH  at  >48°  to  (III)  (proof  of  structure),  m.p.  182 — 183°.  Re¬ 
placement  of  K2C03-C0Me2  in  the  prep,  of  (II)  by  NaOEt-EtOH 
leads  to  1  :  l-dimethylchroman-5-carboxylic  acid,  m.p.  176 — 177° 
(p-bromophenacyl  ester,  m.p.  147 — 148°),  also  obtained  from  (I)  by 
CMe2:CH2  and  ZnCl2  in  AcOH  at  room  temp,  and  later  ^40°. 

R.  S.  C. 

Preparation  oi  a/3-unsaturated  aldehydes. — See  A.,  1943,  II,  195. 

Addition  of  dienes  to  coumarin  and  substituted  cinnamic  acids. 

I.  R.  Adams,  W.  D.  McPhee,  R.  B.  Carlin,  and  Z.  W.  Wicks  (/. 
Amer.  Chem.  Soc.,  1943,  65,  356 — 360). — (CH2(CMe)2  (I),  but  not 
(CH21CH)2  (II)  or  isoprene  (III),  adds  to  coumarin  in  xylene  at  260° 
to  give  i‘  :  5' -dimethyl- 1'  :  2'  :  3'  :  6'  tetrahydro-3  :  4  :  5  :  6  dibenz-2- 
pyrorte  (22%),  m.p.”  181 — 181-5°,  also  obtained  from  trans-o- 
OH-CjHj-CHICH-COjH  in  xylene  at  185°  and  dehydrogenated  by 
Pd-C-C02  at  280 — 320°  to  4' :  5' -dimethyl-3  :  4  :  5  :  6-dibenz-2- 
pyrone  (IV)  (71%),  m.p.  175—175-5°.  cts-0-OMe-C„H4-CH:CH-CO2H 
(V)  (modified  prep.;  93%  yield)  and  (I)  in  xylene  at  170°  give 
2' -methoxy-A  :  h-dimethyl  - 1  :  2  :  3  :  6  -  tetrahydrodiphenyl-  2-carboxylic 
acid,  m.p.  191°;  an  isomende  (VI),  m.p.  159 — 159-5°,  is  obtained 
from  fra«s-0-OMe,C6H4,CH:CH"CO2H  (VII)  at  180°;  both  products 
with  boiling  48%  HBr-AcOH  give  the  same  2 '-OH-acid,  m.p. 
183 — 185°,  which  could  not  be  dehydrated  and  which  loses  COs 
when  dehydrogenated  and  thus  has  the  C02  and  o-OH-C,H4  in  the 
irons  configuration.  With  48%  HBr-AcOH  at  180°  or  KOH-EtOH 
at  225°,  (VI)  gives  a  diastereoisomeric  4' :  5' -dimethyl-Y  :  2'  :  3'  :  6'- 
tetrahydro-3  :  4  :  5  :  G-dibenz-2-pyrone,  m.p.  154 — 155°,  and  thence 
(IV).  Commercial  or  pure  (III)  in  xylene  with  (V)  at  170°  or  (VII) 
at  185°  gives  rather  poorly  21  -  me  thoxy-b- (or  i-)methyl-\  :  2  :  3  :  6- 
tetrahydrodiphenyl-2-carboxylic  acid,  forms,  m.p.  199 — 199-5°  or 
147 — 147-5°.  respectively.  (II)  does  not  add  to  (V)  or  (VII).  4  :  6- 
Dimethoxy-2-methylcinnamic  acid,  m.p.  190°,  is  obtained  from 
7-hydroxy-5-methylcoumarin  by  boiling  Na0H-Me2S04  in  18% 
yield  or  from  3:5:1:  2-(OMe)2C6H2Me*CHO  by  CH2(C02H)2- 
C5H5N-  piperidine  at  100°  in  100%  yield;  with  (I)  or  (II)  in  xylene 


at  170°  it  gives  2'  ;  i'-dimethoxy-i  :  5  :  6' -trimethyl- ,  m.p.  174 — 175°, 
or  -6'-methyl-,  m.p  140 — 141°,  -1:2:3:  6-tetrahydrodiphenyl-2-carb- 
oxylic  acid ,  respectively.  M.p.  are  corr.  R.  S.  C. 

Identity  of  laguncurin,  kino-yellow,  and  maclurin.  M.  Nierenstein 
(i Quart .  ] .  Pharm.,  1943,  16,  11 — 12). — Laguncurin  and  kino-yellow 
(obtained  by  heating  aromodendrin  above  its  m.p.)  when  acetylated 
(Ac20  +  NaOAc)  both  yield  5  :  7-diacetoxy-4-(3'  :  4'-diacetoxy- 
phenyl)coumarin,  thus  identifying  both  as  maclurin.  J.  N.  A. 

Pyrrolidines  and  piperidines. — See  B.,  1943,  II,  145,  174. 

Reaction  of  glutarimides  with  phosphorus  pentachloride.  New 
pyridine  synthesis.  W.  W.  Crouch  and  H.  L.  Lochte  (J .  Amer. 
Chem.  Soc.,  1943,  65,  270— 272).— [CH2]6NH  and  PC1S  at  50°  give 
2:3:  6-trichloropyridine ,  m.p.  66 — 67°  (cf.  Bernheimer,  A.,  1882, 
1189),  hydrogenated  (Pd-C;  MeOH-HCl)  to  C5H5N  and  probably 
identical  with  a  substance  prepared  by  Sell  et  al.  (J.C.S..  1898,  73, 
439).  CHjlCMe-COjMe  (I),  CN-CH2-C02Et  (II),  and  NaOEt  in 
boiling  EtOH  give  CO.H-CH  (CN)  -CH2-CI  lMe-CO,Me,  which  at  220° 
gives  C02  and  CN-[CH2]2-CHMe-C02Me,  b.p.  157— 160°/58  mm., 
converted  by  boiling  50%  H2S04  and  then  25%  NaOH  into 
C02H-[CH2]2-CHMe-C02H,  m.p.  75—76°.  The  derived  anhydride 
(prep,  by  AcCl)  with  NH,  at  120°  and  then  200°  gives  a-methyl- 
glutarimide,  m.p  91°,  converted  by  PC15  (3  mols.)  into  2:5:6 
trichloro-2-methylpyridine ,  m.p.  94 — 95°.  Condensation  of  (I)  and 

(II) ,  methylation,  hydrolysis,  etc.  as  above  give  aa-dimethylglutar- 

imide,  m.p.  172 — 174°,  and  thence  by  PC16  2  :  6-dichloro-3  :  5 -di- 
methylpyridine,  m.p.  97 — 98°.  R.  S.  C. 

Simplified  synthesis  of  nicotinamide  and  the  reaction  of  hydrogen 
peroxide  with  nitriles.  A.  Georg  and  P.  Bachmann  ( Helv .  Chim. 
Acta,  1943,  26,  358 — 362).— A  very  poor  yield  of  nicotinamide  (I) 
is  obtained  by  the  action  of  90%  H2S04  on  3-cyanopyridine  (II)  at 
125°.  Treatment  of  (I)  with  H202  in  feebly  alkaline  solution  at 
65°  gives  (II)  in  max.  yield  ~19%.  The  yield  of  (II)  increases 
with  [H2Oj]  to~6%,  after  which  it  declines.  H.  W. 

Derivatives  of  pyridine  acids.  I.  /v-/3-Acylaminoethylnicotin- 
amides.  E.  M.  Hodnett  and  V.  E.  Stewart  (J.  Amer.  Chem.  Soc., 
1943,  65,  254 — 255).— Et  nicotinate  and  NH2-[CH2]2-NHAcyl  at 
100°  give  nicotin-fi-acet-,  m.p.  170 — 171°,  -propion-,  m.p.  126 — 127°, 
-n-butyr-,  m.p.  157 — 159°,  -n -valer-,  m.p.  141 — 142°,  and  -n-hex- 
amidoethylamide ,  m.p.  124 — 125°.  The  products  are  convulsant 
stimulants,  less  toxic  than  nikethamide  but  deficient  in  potency. 

R.  S.  C. 

Synthesis  of  nicotinuric  acid.  S.  W.  Fox  and  H.  Field,  jun.  (J. 
Biol.  Chem.,  1943,  147,  651 — 652). — Nicotinamide  is  converted  by 
N2H4,H20  in  boiling,  cone.  aq.  solution  into  nicotinhy  dr  azide ,  m.p. 
168 — 159°,  converted  into  the  azide,  m.p.  48 — 49°,  which  with  aq. 
NH2-CH2-C02Na  affords  nicotinuric  acid  (nicotinylglycine),  m.p. 
238 — 241°  (decomp.).  H.  W. 

Vitamin  B  group.  II.  H.  von  Euler,  L.  Ahlstrom,  and  H. 
Hasselquist  ( Arkiv  Kemi,  Min.,  Geol.,  1942,  15,  B,  No.  21,  8  pp.). — 
Nicotinyl  chloride  (I)  (hydrochloride  used)  (1  mol.)  and  CO(NH2)  2 
(2  mols.)  in  C5H5N  give  nicotinylcarbamide ,  m.p.  229°  (decomp.  . 
Acetylsulphanilhydrazide  and  (I)  in  C5H5N  at  90 — 110“  afford 
K1-nicotinyl-'Ni-  (II),  m.p.  197°  (-(-H20),  or  (6  days  at  100°/12  mm.) 
anhyd.,  m.p.  235°  [ hydrochloride ,  m.p.  239°;  Ac20  gives  the  N1  -Ac 
derivative,  C18H,„05N4S,  m.p.  208°  (decomp.)],  and  N  1-dinicotinyl- 
N4- acetylsulphanilhydrazide  (III),  +H20,  m.p.  197°,  or  (2  days  at 
110°/12  mm.)  anhyd.,  m.p.  208°  (dihydrochloride,  m.p.  220°).  (II) 
is  also  obtained  from  nicotinhydrazide  and  £-NHAc-C8H4-S02Cl- 
C.HSN  at  90 — 110°,  whilst  (I)  and  (II)  in  C5H5N  at  100“  afford 

(III) .  (II)  and  10%  HCl-EtOH  give  ii1 -nicotmylsulphanilhy  dr  azide, 

m.p.  209°.  A.  T.  P. 

Nicotinamide-nucleoside.  F.  Schlenk  and  H.  von  Euler  ( Arkiv 
Kemi,  Min.,  Geol.,  1941,  14,  A,  No.  13,  12  pp.  ;  cf.  A.,  1935,  1024).— 
The  isolation  of  nicotinamide-nucleoside,  CnH1506N2Cl,  +H20  (hydro¬ 
chloride)  (nicotinamide  :  pentose  :  :  1-03  :  1),  from  phosphatase  and 
cozymase  in  H20  +  0-lN-NaOH  at  pH  4 — 5  at  30°  for  3 — 4  days 
is  described.  A.  T.  P. 

Pyridines. — See  B.,  1943,  II,  146. 

Mesityl  oxide  and  diacetone  alcohol  in  the  Bucherer  synthesis  of 
bydantoins.  H.  R.  Henze,  T.  R.  Thompson,  and  R.  J.  Speer  (J. 
Org.  Chem  ,  1943,  8,  17—28;  cf.  A.,  1942,  II,  271;  Marsh  et  al., 
A.,  1940,  II,  289). — In  consequence  of  divergent  results  the  behaviour 
of  mesityl  oxide  (I)  and  diacetone  alcohol-  (II)  towards  a  solution 
of  KCN  and  (NH4)2C03  in  50%  EtOH  (Bucherer  procedure  for 
hydantoin  formation)  has  been  re-examined.  -Under  these  con¬ 
ditions  (I)  passes  at  58°  into  5- methyl-5-)] -methylpropenylhydantoin 
(III),  m.p.  194°  (corr,),  and  5-hydroxy-3  :  5  :  5-trimethylpyrrolid- 
2-one  (IV),  m.p.  209 — 210°  (corr.)  (acetate,  m.p.  138°).  (IV)  is 
obtained  in  7%  yield  from  diacetoneamine  and  HCN  at  0°  followed 
by  treatment  of  the  product  with  boiling  HC1  or  in  28%  yield  from 
diacetoneamine  H  oxalate  and  KCN  in  H20  at  room  temp,  with 
subsequent  boiling  of  the  product  with  HC1.  The  structure  of  (III) 
is  established  by  its  hydrogenation  to  5-methyl-5-\sobutylhydantoin, 
m.p.  144-5°  (corr.),  also  obtained  by  treating  COMeBuP  with  KCN 
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and  (NH4)2C03  in  50%  EtOH  at  58°.  Gradual  addition  of  Br  in 
AcOH  to  a  cold  solution  of  (III)  in  AcOH  gives  the  dibromide, 
m.p.  185°  (decomp.).  (Ill)  and  HBr  in  AcOH  give  5 -methyl- 
5-fi-bromo-p-methylpropylhydantoin  (V),  m.p.  193°  (decomp.),  which 
is  converted  into  (III)  by  treatment  with  0-24N-NaOH  at  100°, 
with  AgOH  in  C,He  at  100°,  or  with  aq.  NaOAc  at  room  temp,  for 
3  days.  (II)  is  transformed  by  prolonged  warming  with  KCN  and 
(NH4)2C03  in  50%  EtOH  at  58°  into  5  :  5-dimethylhydantoin  (VI), 
m.p.  175 — 176°  (corr.),  and  a-hydrox y-civ  di methv  1-y- valorolac tone 
(VII),  m.p.  65°  (corr.),  converted  into  (IV)  by  treatment  NaNOa- 
HC1  followed  by  NaOH,-  removal  of  unchanged  (VII),  and  boiling 
the  filtrate  with  acid.  The  yields  depend  considerably  on  the  dur¬ 
ation  of  the  heating.  Diacetone  alcohol  cyanohydrin  and  (NH4)2C03 
in  EtOH  at  58°  yield  (VI)  and  a-ureido-ay-dimethyl-y-valerolactone 
(VIII),  m.p.  209 — 210°  (corr  ),  also  obtained  by  the  Bucherer 
synthesis  from  (II).  (VIII)  is  converted  by  boiling  H2S04  or  HC1 
into  a-carbamido-ay-dimethyl-y-valerolactone,  m.p.  203°  (decomp.), 
but  is  unchanged  by  SOCl2  at  100°.  a-Amino-ay-dimethyl-y-valero- 
lactone,  HC1,  and  KCNO  at  0°  give  5-methyl-5-jl-hydroxy-fl-methyl- 
propylhydantoin  (DC),  m.p.  147°  (corr.),  also  obtained  from  (VIII). 
(IX)  and  HBr  in  AcOH  afford  (V).  SOCl„  transforms  (IX)  into 
(III).  '  H  W. 

Configuration  of  tervalent  nitrogen.  A  dicyclic  hydrazine  deriv¬ 
ative.  E,  L.  Buhle,  A.  M.  Moore,  and  F.  Y.  Wiselogle  { J .  Amer. 
Chem. Soc.,  1943,65,  29— 32).— Adding  Br-[CHJ3-Br  (orCl-[CH2]3-Cl : 
no  details)  (1  mol.)  slowly  to  N?H4  (2  mols.)  in  boiling  95%  EtOH 
gives  bases,  separated  by  fractionation  into  pyrazolidine  (I),  m.p. 
10—12°,  b.p.  54— 56°/26  mm.,  138°/760  mm.  ( oxalate ,  B,HzC204, 
m.p.  114 — 115°;  Bzi  derivative,  m.p.  146 — 147°),  1  :2 -trimethylene- 
pyrazolidme  (II),  m.p.  1-5 — 2-5°,  b.p.  74 — 75°/26  mm.,  173°/760  mm. 
(hygroscopic  hydrochloride  and  methiodide;  picrate,  m.p.  159 — 
159  5°),  bistrimethylenedi-imine,  b.p.  70 — 73°/15  mm.  [7%;  picrate, 
m.p.  220 — 230°  (decomp.);  Bz2  derivative,  m.p.  185 — 186°;  di- 
oxalate,  m.p.  170 — 170-5°;  dihydrobromide,  m.p.  240 — 250°  (decomp.) 
(varies  with  rate  of  heating)]  (cf.  Howard  et  al..  A.,  1899,  i,  750), 
and  50%  of  quaternary  salts;  the  proportions  of  (I)  and  (II)  formed 
vary  but  their  combined  yield  is  constantly  30%.  (I)  reduces 

Fehling’s  and  Tollens'  solutions  rapidly  at  room  temp.  (II)  reduces 
warm  Fehling’s  solution  and  cold  Tollens’  reagent,  decolorises  Br 
in  CC14,  is  indifferent  to  H2-catalyst,  and  titrates  as  a  monoacidic 
base  in  H20  ( K  —  1-0  x  10~6).  R.  S.  C. 

Sulphilimines  derived  from  sulphanilamide. — See  A.,  1943,  II,  186. 

Pyrazolones. — See  B.,  1943,  II,  176. 

Action  of  aliphatic  diazo-compounds  on  a0-unsaturated  ketones. 
II.  cis-  and  rrans-Dibenzoylethylene.  III.  Benzylideneacetone  and 
diazomethane.  L.  I.  Smith  and  K.  L.  Howard  (J.  Amer.  Chem. 
Soc..  1943,  65,  159—164,  165—166;  cf.  A.,  1937,  II,  380). — 
II.  trans-{C HBz.’)2  and  CH2N2  in  EtaO-CHCl3  at  —10°  give  99-6% 
of  3  :  4-dibenzoyl-A1-pyrazoline  (I),  m.p.  108°,  but  «s-(CHBz!)2 
gives  3  :  i-dibenzoyl-bP-pyrazoline  (II)  (79-5%),  m.p,  129 — 129-5°. 
Melting  (I)  or  recrystallising  it  from  aq.  EtOH  gives  (II),  which  is 
differentiated  from  (I)  by  yielding  with  PhNCO  the  1-carbanilido- 
derivative,  m.p.  156 — 156-5°.  No  CO!  derivatives,  NO-derivatives, 
or  reduction  products  could  be  obtained  from  (II).  Slow  addition 
of  Br  in  CHC13  to  (II)  in  CHC13  at  >12°  and  then  evaporation  in 
air  yields  HBr  and  3  :  4 -dibenzoylpyrazole  (69-3%),  m.p.  169°,  also 
obtained  from  (II)  in  poor  yield  by  pyrolysis  (best  at  138 — 141°/ 
20 — 24  mm.)  or  (25%;  m.p.  169 — 170°)  by  oxidation  (KMn04 ; 
boiling  COMe2).  CPh2N2  and  trans-{C HBz!)2  in  CHCl3-light  petrol¬ 
eum  give  4  :  5-dibenzoyl- 3  ;  3 -diphenyl  -  A 1  -pyrazoltne  (III)  (47-3%), 
softens  147°,  m.p.  157°,  2  :  3-dibenzoyl-\  :  l-dipheny [cyclopropane 
(IV)  (20-3%),  m.p.  179°,  and  tars;  eis-(CHBz!)a  reacts  more  slowly, 
giving  traces  of  (III)  and  a  substance,  m.p.  151 — 152°,  with  mainly 
orange  gums.  PhNCO,  Br,  and  chloranil  do  not  yield  definite 
products  from  (III),  but  KMnO,  in  COMe2  at  room  temp,  yields 
(IV);  pyrolysis,  best  at  175°/20 — 21  mm.,  gives  (IV)  and  ( ?)  3  :  4- 
dibenzoyl-5  :  5  diphenyl- HA  pyrazoline,  m.p.  173 — 173-5°.  Adding 
NaNH2  to  COPh2  +  COPhMe  in  EtaO  at  0°  gives  CPh2(CH2Bz)a, 
converted  by  Br  in  CS2  at  0°  into  CPh2(CHBrBz)2  (30%),  m.p. 
132 — 133°  (and  a  high-melting  by-product),  which  with  KI-EtOH 
gives  (IV).  Reduction  of  (IV)  gave  gums;  the  expected  products 
could  not  be  obtained  by  HBr-AcOH  or  HaS04-AcOH,  and  boiling 
alkaline  KMnO,,  CHNa(COaEt)2,  and  f-menthyl  IV-aminocarbamate 
are  without  action.  CHPhNa  and  (ra«s-(CHBz!),  give  oils. 

III.  CHPh!CH’COPh  and  CH2N2  in  dry  EtaO  at  —5°  to  0°  give 
3-acetyl-4-phenyl-A2-pyrazoline  (V)  (98-8%),  m.p.  101°  (oxime,  m.p. 
181°)  (cf.  Azzarello,  A.,  1905,  i,  941),  but  in  one  experiment  a  small 
amount  of  a  very  unstable  substance,  m.p.  90 — 92°,  resolidifies, 
remelts  98 — 100°,  possibly  the  A1-pyrazoline,  was  obtained.  At 
190 — 205°/16 — 20  mm.,  (Ill)  gives  f} -phenyl- &°--n-propeny  l  Me 
ketone  (46%;  7-5%  formed  at  230— 235°/l  atm.),  b.p.  132—138°/ 
17  mm.  (semicarbazone,  m.p.  183-5 — 184°),  which  is  unstable  in  air 
and  with  03  in  CHC13  and  then  Zn  dust-AgN03-quinol  yields 
COPhMe.  R.  S.  C. 

Pyrazole  compounds,  n.  Synthesis  of  3-hydroxy-l-phenyl-5- 
pyrazoloneimide.  A.  Weissberger  and  H.  D.  Porter  (J.  Amer.  Chem. 


Soc.,  1943,  65,  52—54;  cf.  A.,  1943  II,  72).— Adding  CN-CH2-C-OCl 
(unstable;  prep,  by  PC13-C12;  54%  yield),  b.p.  56 — 58°/0-5  mm., 
to  NHPh-NH2  (I)  in  EtaO  at  0°  gives  cyanoacet-fiphcnylhy  dr  azide 

(II)  (33%),  m.p.  105—106°.  Diazotising  CN-CHa-CO-NH-NHa  gives 
the  explosive  hydrazide  (and,  by  slow  reaction,  also  16%  of  s -di- 
cyanoacelhy  dr  azide,  m.p.  194 — 196°),  which  with  (I)  gives  52%  of 
(II).  Adding  K2S2Os  to  (II)  and  />-NH2-CsH,-NMe2  in  3%  aq. 
Na2C03  gives  a  yellow-orange  colour,  discharged  by  acid.  With 
AcaO  at  100°,  (II)  gives  a-acet-,  m.p.  149 — 150°,  and  with  BzCl- 
dioxan  at  100°  gives  a-benz-,  m.p.  155—156°,  -f}-cyanoacet-a-phenyl- 
hydrazide,  both  stable  to  cold  2%  NaOH.  In  boiling  NaOMe- 
MeOH  or,  less  well,  cold  2%  aq.  NaOH,  (II)  yields  3-hydroxy-5- 
imino-l-phenylpyrazoline  (74%),  forms,  m.p.  142 — 143°  (stable)  and 
160-5 — 161-5°,  converted  by  dil.  HC1  at  100°  into  3-hydroxy-I- 
phenyl-5-pyrazolone  (~20%),  also  obtained  (71%)  from  3-amino- 

1- phenyl-5-pyrazolone  by  hot  HCl-EtOH-HaO.  R.  S.  C. 

Pyrazoles. — See  B.,  1941,  II,  203. 

Influence  of  peptide  bond  glycine  in  formation  of  new  peptide 
linkings.  G.  Agren  (Arkiv  Kemi,  Min.,  Geol.,  1941,  14,  B.  No.  21, 

6  pp.). — The  property  of  NH2-CH2-C02Et  to  form  anhydrides 
(diketopiperazines)  is  transferred  to  the  alanine  ester  by  coupling 
the  latter  in  peptide  linkings  with  glycine.  A  comparison  is  made 
between  rate  of  anhydride  formation  of  the  Et  esters  of  glycine, 
glycylglycine,  diglycylglycine,  glycylalanine  (I),  and  alanylglycine 
(II)  in  aq.  solutions  at  37°.  Rate  of  anhydride  formation  is  inde¬ 
pendent  of  the  initial  concn.  of  the  ester  and  is  probably  a  first- 
order  reaction.  In  2  hr.,  85%  of  ester  (I)  and  64%  of  (II)  are 
converted  into  anhydride.  A.  T.  P. 

Reactions  of  phenanthraquinone  and  retenequinone  with  amines 
under  pressure.  G.  M.  Jaffe  and  A.  R.  Day  (J .  Org.  Chem.,  1943,  8, 
43 — 51). — Phenanthrenequinone  (I)  and  NH2Me  in  C,H,  at  100° 
afford  small  amounts  of  phenanthroxazine  (II),  m.p.  >360°,  and 
of  a  quinhydrone  compound,  C26H1903N,  m.p.  150 — 214°  (decomp.), 
from  (I)  and  9  :  10-aminophenanthrol,  oxidised  entirely  to  (I)  by 
Cr03,  and  mainly  (63%  yield)  1-methylphenanthriminazole,  m.p. 
196°  (picrate,  m.p.  288 — 289°).  Under  similar  conditions  (I)  and 
NHaEt  afford  (II),  a  quinhydrone,  and  2-methyl-l-ethylphenanthrimin- 
azole,  m.p.  193-5 — 194-5°  [ picrate ,  m.p.  222 — 242°  (decomp.)]. 
NH2Bu“  similarly  gives  (II),  a  quinhydrone,  and  2-n-propyl-l-u- 
butylphenanthriminazole,  m.p.  199 — 200°  ( picrate ,  m.p.  59 — 62°). 
CH2Ph-NH2  gives  (II),  a  quinhydrone,  m.p.  150—192°  (decomp.), 
and  2-phenylphenanthroxazole,  m.p.  206-5 — 207°.  Mechanisms  are 
suggested.  Retenequinone  and  the  primary  amine  in  CeH4  at  100° 
give  exclusively  2 -methyl-,  m.p.  108°,  2-ethyl-,  m.p.  127-5 — 128-5°, 

2- propyl-,  m.p.  100 — 101-5°,  and  2-phenyl-,  m.p.  172°,  -retenoxazole. 

Aminolysis  and  simultaneous  aminolysis  and  hydrolysis  of  2-aryl- 
phenanthroxazoles  does  not  yield  iminazoles,  thus  eliminating  the 
possibility  of  intermediate  oxazole  formation  in  the  prep,  of 
iminazoles.  H.  W. 

Reactions  of  phenanthraquinone  and  retenequinone  with  aldehydes 
and  ammonium  acetate  in  acetic  acid  solution.  E.  A.  Steck  and 
A.  R.  Day  (J.  Amer.  Chem.  Soc.,  1943,  65,  452 — 456). — Formation 
of  iminazoles  from  phenanthra-  (I)  or  retene-quinone  (II)  by  RCHO- 
NH4OAc-AcOH  occurs  by  way  of  the  quinonedi-imines.  (I)  does 
not  react  with  NH2Ac  or  CHPh(NHAc)a,  m.p.  254°  (lit.  238°),  in 
boiling  AcOH,  and  (CHPh)3N2  is  unstable  in  AcOH.  With  NH4OAc 
in  boiling  AcOH,  (I)  gives  phenanthr aquinonedi-imine ,  +4AcOH, 
m.p.  243 — 244°,  +3AcOH  (retained  at  120°),  m.p.  240 — 250°,  and 
solvent-free,  m.p.  290 — 292°  (Act  derivative,  m.p.  259 — 260°,  pre¬ 
pared  by  AczO  AcOH),  which  with  PhCHO  in  boiling  AcOH, 
boiling  NaOH-EtOH,  or  hot  piperidine  gives  2-phenylphenanthrimin- 
azole,  m.p.  314°  (picrate,  m.p.  289 — 290°),  also  obtained  directly 
from  (I)  by  PhCHO-NH.OAc-AcOH.  With  RCHO-NH4OAc- 
AcOH,  (I)  gives  phenanthriminazole  [4  ;  5-oo '-diphenyleneglyoxaltne] 
[prepared  by  using  (CH2)6N4  in  place  of  RCHO],  m.p.  292°,  and  its 
2-PrV,  m.p.  228—229",  2-2'-furyl,  +HaO,  m.p.  279-5—280-5°,  2-o- 
(  +  0-5H2O),  m.p.  (anhyd.)  287-287-5°  (lit.  270—276°),  2 -m-,  m.p. 
343—344°,  and  2-p -0H-C6H4,  m.p.  >360°,  2 -o-,  m.p.  214—215°  (lit. 
207 — 208-5°),  and  2-p-anisyl,  m.p.  254 — 255°,  2-m-,  m.p.  271-5 — 272° 
(lit.  240°),  and  2-p -NOa-C4H4,  m.p.  341°,  2-o -CKHtCl,  m.p.  235 — 
235-5°,  2-p -NMe2-C,H„  m.p.  259—260°,  and  2-3’  :  4 '-CH202.CtH, 
derivative,  m.p.  257 — 257-5°.  Similarly,  (II)  gives  reteneiminazole, 
+  HaO,  m.p.  128 — 132°,  resolidifies,  remelts  167 — 168°,  and  its  2-Ph 
derivative,  -fAcOH,  m.p.  93 — 100°,  but  with  o-OH-C,Ht-CHO- 
NHjOAc-AcOH  gives  2-o-hydroxyphenylreten-oxazole  (65%),  m.p. 
243 — 244°,  and  -i minazole  (32%),  m.p.  216 — 217°;  the  di-imine, 
which  could  not  be  isolated,  was  probably  an  intermediate,  although 
(II)  and  NH4OAc  in  boiling  AcOH  give  a  substance,  CI8H19ON, 
m.p.  211 — 220°  ( picrate ,  m.p.  226 — 227°),  unchanged  by  PhCHO. 
M.p.  are  corr.  R.  S.  C. 

2-Bromo-4  :  5-dinitrobenzoic  acid. — See  A.,  1943,  II,  192. 

Ultra-violet  absorption  spectra  of  nitrogenous  heterocycles.  V. 
Blocking  effect  of  methyl  groups  on  the  ultra-violet  absorption 
spectra  of  hydroxypurines  and  pyrimidines.  J.  R.  Loofbourow 


209 


A.,  II  — vn,  ALKALOIDS,  vni,  ORGANO-METALLIC  COMPOUNDS. 


210 


(Srs.)  M.  M.  Stimson,  and  M.  J.  Hart.  VI.  Effect  o!  pH  on  the 
spectrnm  ol  nracil-5-carboxylic  acid.  VII.  Effect  of  hydroxy- 
substitutions  on  the  nltra-violet  absorption  of  the  series  :  hypo- 
xanthine,  xanthine,  and  nric  acid.  (Srs.)  M.  M.  Stimson  and  M.  A. 
Reuter  tj.  Amer.  Chem.  Soc.,  1943, 65, 146 — 151, 151 — 152,  153 — 155  ; 
cf.  A.,  1931,  1308).. — V.  Comparison  of  the  absorption  spectra  of  the 
pairs  nracil-1  :  3-dimethyluracil  and  xanthine-caffeine  shows  that 
the  unmethylated  compounds  exist  as  ketones  until  the  pH  becomes 
high.  Results  of  Levene  et  al.  (A.,  1926,  1260)  for  uracil  (I) 
are  confirmed  for  pH  3 — 11.  pH  has  a  slight  effect  on  the  spectra 
of  the  methylated  compounds,  "  resonance  "  (tautomerism), 
■C-(:0):C--CH,'-  ^  -CO-CHICK.  ^  C(OH::c:CH-  and  -XMe-CHlX-  ^ 
->'Me-C_lX_H-,  being  suggested  as  the  cause. 

VI.  Introduction  of  CO,H  at  C<5,  of  (I)  shifts  the  weakest 
absorption  of  the  band  at  2700 — 2900  a.  from  pH  11  to  pH  7. 
Absorption  at  2170  a.  is  due  to  the  CO,H. 

VII.  Absorption  spectra  of  the  hypoxanthine  (III.  xanthine  (III), 
and  uric  acid  (IVi  are  reported  for  pH  3,  7,  and  11.  At  pH  7  each 
OH  shifts  the  max.  200  a.  towards  the  red  and  increases  the  mol. 
extinction  by  1000  units.  (II;  shows  a  drop  at  pH  7  preliminary 
to  enolisation.  (Ill.i  resembles  (I)  rn  showing  enolisation  only  at 
pH  11.  Since  the  absorption  of  (IVi  resembles  the  alkaline  absorp¬ 
tion  of  (III;,  (IV)  is  probably  monoenolic  even  in  acid.  R.  S.  C. 

Protoporphyrin.  L  Purification  of  protoporphyrin  IX  as  obtained 
from  haemoglobin,  n.  Improved  micro-method  for  converting 
protoporphyrin  into  mesoporphyrin.  M.  Grinstein  and  C.  J.  Watson 
(J.  Biol.  Chem.,  1943,  147,  667  669,  671— 673).— I.  Crude  proto¬ 

porphyrin  is  purified  by  dissolution  in  CgH^X  and  addition  of  light 
petroleum  (I;,  b.p.  30 — 60’,  to  incipient  pptn. ;  separation  is  nearly 
quant,  if  sufficient  (I)  is  used  at  0°.  Protoporphyrin  Me  ester, 
m.p.  223 — 224°,  is  obtained  by  chromatography  on  A1,0,  with 
CHQj-(I)  as  eluent.  It  is  best  hydrolysed  by  overnight  contact 
with  25%  HC1  at  0° 

II.  Modifications  in  the  method  of  Fischer  et  al.  (A.,  1924,  i,  230) 
and  Schultze  (A.,  1942,  III,  394)  improve  the  yield  of  mesoporphyrin 
to  ~60%.  H.  W. 

Reactions  of  morpholinomethanol  with  compounds  containing 
active  hydrogen  atoms,  M.  Zief  and  J.  P.  Mason  (J.  Org.  Chem., 
1 943, 8,  1 — 6) . — Addition  of  the  requisite  nitroparaffin  to  a  mixture  of 
37%  CHjO  and  morpholine  at  0°  gives  fi-nitro-ay-dimorphclino-,  m.p. 
119 — 120’,  and  fl-nitro-ay-dimorpholino-fl-methyl-,m.p.  124 — 125°, 
-propane  and  fl-nitro-a-morpholinobutane  (I),  b.p.  134 — 136°/15  mm. 
(picrate,  m.p.  120 — 122°).  These  substances  are  reduced  readily  in 
a  Parr  hydrogenation  apparatus  of  the  low-pressure  type  using  a 
Raney  Ni  catalyst  activated  by  the  method  of  Covert  and  Adkins 
and  96%  EtOH,  thus  giving  ji-amino-ay-dimorpholino- ,  m.p.  67 — 68° 
(phenylcarb amide,  m.p.  233 — 234’),  and  fl-amino-ay-dimorpholino-j}- 
methyl-,  b.p.  148 — 150°/1  mm.  ( phenylcarbamide ,  m.p.  177 — 178°), 
-propane  and  p-amino-a-morpholinobutane,  b.p.  102 — 104°/14  mm. 
(3  :  o-dinitrobenzoate,  m.p.  162 — 163° ;  gummy  products  with  PhNCO 
and  a-Cj.Hj-NCO;  waxy  Bz  derivative;  does  not  give  Ac  or 
p-C4H4Br-SO,  derivatives).  Of  these  NO, -derivatives  only  (I) 
appears  to  be  reducible  by  Sn  and  HC1.  Morpholinomethanol  (II) 
does  not  appear  to  react  with  o-  or  />-C„H4Me-N'02  and  the  product 
of  its  reaction  with  1:2:  4-C,H3Me(X02)2  explodes  when  distillation 
is  attempted.  (II)  is  transformed  by  the  necessary  primary  or  sec. 
amine  and  anhyd.  KjCO,  at  room  temp,  into  morpholinomethyl- 
butylamine,  b.p.  58 — 62°/13  mm.,  - aniline ,  b.p.  108 — 112°, TO  mm., 
-o -toluidine,  b.p.  107 — 109°/10  mm.,  -diethylamine ,  b.p.  86 — 89°/ 
13  mm.,  -dibutylamine ,  b.p.  134 — 136°/14  mm.,  -dicydohexylamine , 
b.p.  112 — 116°/8  mm.,  -piperidine,  b.p.  Ill — 113°/12  mm.,  and 
-morpholine,  b.p.  122 — 124°/12  mm.  XHPhMe  and  (II)  gave  a 
mixture  from  which  no  homogeneous  compound  other  than  di- 
morpholinomethane  could  be  isolated.  X'PhMe,  and  (II)  do  not 
appear  to  react.  Picrates  of  these  methylenediamines  could  not 
be  obtained  owing  to  the  hydrolysis  caused  by  96%  EtOH.  (II) 
does  not  appear  to  react  with  MeCN,  EtCX,  or  PrCX  but  with 
CH,Ph-CX  yields  a-morpholinomethyl-a-tolunitrile,  b.p.  103 — 105°/ 
7  mm.,  in  51%  yield.  CH,Ph-COMe  and  (II;  give  the  compound, 
C  1,H„0,X1,  b.p.  109 — Ill°/ll  mm.,  which  does  not  give  a  picrate. 
Phenyldimorpholinomethane,  m.p.  101 — 101-5°,  is  formed  from  (II) 
and  PhCHO  at  room  temp.  H.  W. 

Snlphanilamide  compounds.  VII.  Thiazoline  derivatives.  J.  H. 
Hunter  and  H.  G.  Kolloff  (/.  Amer  Chem.  Soc.,  1943,  85,  156 — 159  ; 
cf.  A.,  1941,  II,  147). — ^>-XHAcyl-C4H4-S02Cl  and  2-amino-A!-thi- 
azoline  hydrobromide  (I)  in  aq.  Na2C02-Etj0  give  2-»mi»o-3-X‘- 
acetyl-,  m.p.  183°,  and  -3-X'*-n -hexoyl-,  m.p.  160—160-5°,  -sulphan- 
ilylthiazolidine ,  hydrolysed  by  dil.  H2SOt  at  100°  to  MI,  and 
3-sulphanilyllhiazohd-2-one  (II),  m.p.  209 — 210°.  Similarly  are  pre¬ 
pared  2-imino-3X*-acetylsulphanilyl-4-methyl-,  m.p.  178 — 179°,  -5- 
methyl-,  m.p.  162 — 163°,  and  -b-phenyl-thiazolidine,  m.p.  181 — 183°, 
2-imino-3Sl-a-hexoylsulphanilyl-4-methyl-,  m.p.  145 — 146°,  -5- 
methyl-,  m.p.  164 — 165°,  and  -o-phenyl-thiazolidine,  +EtOH,  m.p. 
203—204°,  and  thence  by  hydrolysis  3-sulphanilyl-i-methyl-  (III i , 
m.p.  134-5 — 135-5°,  -5-methyl-  (IV),  m.p.  190-5 — 191-5°,  and  -5- 
phenyl-thiazolid-2-one  (V),  m.p.  168 — 170°.  p-X02-C4H4-S02Cl  with 

jl]  etc.  yields  2-imino-3-y-nitrobenzenesulphonyl-thiazolidine  (VI), 


m.p.  135 — 137°,  -4-,  m.p.  133 — 134-5°,  and  -5 -methylthiazolidine , 
m.p.  114 — 114-5°,  and  -5 -phenylthiazolidine,  m.p.  139-5 — 140-5°, 
with  smaller  amounts  of  2-p-ntlrobenzenesulphontmido-3  p-nitrobenz- 
enesulphonyl-thiazolidine ,  m.p.  268-5 — 270-5",  -4-,  m.p.  242 — 242-5°, 
and  -o-methylthiazolidine,  m.p.  219-5 — 220-5°.  and  5-phetrylthiazol 
idine,  m.p.  215-5 — 218°.  Sn-HCl-aq.  EtOH  at  45—47°  reduces 
(VI)  etc.  to  2-imino-3-sulphanilyl-thiazolidine  (VII),  m.p.  144 — 145°, 
-4-.  m.p.  137 — 138°,  and  -o-methylthiazolidine,  m.p.  153 — 153-5°. 
Dil.  HjSOj  at  100°  hydrolvses  (VI)  etc.  to  3-p -nitrobenzenesulphonyl- 
thiazolid-2-one  (VIII),  m.p.  182—183°,  -4-.  m.p.  139—141°,  and 
-b-methylthiazolid-2-one ,  m.p.  177°,  and  -o-phenylthiazolid-2-one.  m.p. 
165-5 — 168°,  respectively.  Acid  hydrolysis  of  (VII)  etc.  also  affords 
(Hi,  (III),  and  (IV).  Preliminary  results  show  the  compounds 
(VIII)  etc.  to  be  the  most  effective  of  these  products  against  j3-haemo- 
lytic  streptococci,  although  ineffective  against  type  I  pneumococci. 

Thiazoles. — See  B.,  1943,  II.  174,  175,  178,  199. 

Cyanine  dyes. — See  B.,  1943,  II,  174. 

Isosteric  and  structurally  similar  compounds.  XVII.  Derivatives 
of  pyrimidinothiazole.  H.  Erlenmeyer  and  H.  P.  Furger  ( Helv . 
Chtm.  Acta,  1943,  26,  366 — 368). — Monobromobarbituric  acid  and 
HCS-XH,  in  boiling  Et-O  give  2'  :  V-diketo-V  :  2'  :  3'  :  d'-telrahydro- 

NH'COOS 

pyrimidino-5' :  4'-5  :  4-thiazole,  qq.  \  j  j .('.y'T'CTi  [(f)-  H  =  H],  de- 

comp.  305 — 310°.  2'  :  6' -Diketo-2-methyl-V  :  2'  :  3'  :  6 '-tetrahydro- 
pyrimidino-o'  :  4 '-5  :  4-thiazole  [(I),  R  =  Me],  decomp.  247°,  is 
obtained  similarly  from  MeCS-XH,  in  boiling  EtOH.  H.  W. 

VII.— ALKALOIDS. 

Spectroscopic  detection  of  the  opium  alkaloids.  P.  Csokan  (Z. 
anal.  Chem.,  1942,  124,  344 — 351). — Extinction  curves  are  repro¬ 
duced,  and  band  max.  tabulated.  L.  S.  T. 

Aconite  alkaloids.  XI.  Action  of  methyl-alcoholic  sodinm 
hydroxide  on  atisine,  isoatisine,  and  dihydroatisine.  W.  A.  Jacobs 
and  L.  C.  Craig  ( J .  Biol.  Chem.,  1943,  147,  567—569;  cf.  A.,  1942, 
II,  335). — The  conversion  of  atisine  (I)  into  dihydroatisine  (II), 
m.p.  149 — 151°  softens  at  142°,  [<i]d  —44°  in  PhMe,  is  confirmed  by 
analysis  of  the  hydrochloride  (III),  m.p.  259°  (decomp.)  after  soften¬ 
ing,  and  by  the  observation  that  (II)  or  (III)  absorbs  1  H2  (PtO, 
in  MeOH)  with  production  of  a  mixture  of  isomerides  from  which 
tetrahydroatisine  (IV),  m.p.  172 — 173°,  [a]^f  —10°  in  C5H6N,  can 
be  isolated.  Milder  treatment  of  (I)  with  XaOH-MeOH  leads  to 
iso  atisine  (V),  C22H3302X,  m.p.  150 — 151°,  [a]ff  —16-5°  in  PhMe 
[, hydrochloride  (VI),  m.p.  295 — 299°  (decomp.)  after  softening,  [a]|f 
—  4°  in  HjO].  (V)  or  (VI)  absorbs  2  H„  giving  a  mixture  from  which 
(IV)  is  obtained.  H.  W. 

Aconite  alkaloids.  XU.  Benzoylheteratisine,  a  new  alkaloid  from 

Aconitum  heterophyllum.  W.  A.  Jacobs  and  L.  C.  Craig  [J .  Biol. 
Chem..  1943,  147,  571 — 572;  cf.  A.,  1942,  II,  335). — Extraction  of 
atis  root  with  dil.  H2SOt  and  treatment  of  the  neutralised  (Xa2C03) 
extract  with  CeH,  removes  benzoylheteratisine  (I),  C2,H3,0,N,  m.p. 
213 — 214°  after  softening,  [a]“  +73°  in  EtOH  [ hydrochloride ,  m.p. 
218 — 221°  (decomp.)  after  darkening  and  softening],  hydrolysed  to 
BzOH  and  heteratisine,  m.p.  265 — 267°  (slow  decomp.),  [a]j?  +40° 
in  MeOH,  which  possibly  does  not  occur  as  such  in  A.  heterophyllum 
but  is  an  artefact  produced  from  (I)  during  the  isolation  process. 

H.  W. 

VIII.— ORGANO-METALLIC  COMPOUNDS. 

Relative  reactivities  of  organo-metallic  compounds.  XLVI.  Addi¬ 
tion  of  metals  to  phenylated  olefines  in  liquid  ammonia  solution. 
H.  Gilman  and  J.  C.  Bailie.  XLVIL  Organo-strontinm  compounds. 
H.  Gilman,  R  X.  Meals,  G.  O'Donnell,  and  L.  Woods  (J  Amer. 
Chem.  Soc.,  1943.  65,  267—268,  268— 270).— XLVI.  CPh2:CH2  with 
Xa  in  XH,  and  then  XH.Cl  gives  CHPh,Me  (67%)  and  (CH,-CHPh,), 
(17%)  (cf.  Wooster  et  al..  A.,  1934,  762) ;  with  Ca  45—70  and  14%, 
with  Sr  20  and  14%,  and  with  Ba  70  and  35%,  respectively,  were 
obtained.  CPhaICHPh  with  Ca,  Sr.  and  Ba  in  NH,  gives  40,  61, 
and  48%,  respectively,  of  CHPh2-CH2Ph.  CHPh3  with  Ba  in  X'H3 
and  then  CO,  gives  only  a  trace  of  CPh3-C03H. 

XLVII.  SrEt3  (prep,  from  ZnEt3  and  Sr  in  C,H,)  is  a  highly 
reactive  compound.  With  CPh+CH,  it  gives  Sr(CPh2Pr“)2,  con¬ 
verted  by  COj  into  CPh,Pr“-COjH  (20%).  With  PhOMe  it  gives, 
after  treatment  with  COa,  0-OMe-C4H4-CO3H,  with  dibenzfuran  or 
dibenzthiophen  gives  the  1-carboxylic  acid,  with  l-C,0H,Br  gives 
Sr(ClsH,-I),  and  thence  a-C10H,-CO2H,  with  COj  gives  EtCOjH, 
and  with  PhCN  gives  COPhEt.  R.  S.  C. 

Relative  reactivities  of  organo-metallic  compounds.  XLV.  Colour 
test  for  some  highly  reactive  organo-metallic  compounds.  H.  Gilman 
and  L.  A.  Woods.  XLVm.  Direct  thallation  of  dibenzfuran.  H. 
Gilman  and  R.  K.  Abbott,  jun.  (/.  Amer.  Chem.  Soc.,  1943,  65, 
33_34,  122—123;  cf.  A.,  1942,  II,  337).— XLV.  Development  of  a 
red  colour  on  addition  to  CH,Ph-XH,  or  XH(CH2Ph)3  (I)  in  light 
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petroleum  distinguishes  reactive  from  unreactive  organo-metallic 
compounds  (cf.  Krabbe  et  al.,  Ber.,  1941,  74,  1343).  Examples  of 
reactive  compounds  are  Li,  Na,  K,  LiR  [R  =  Me,  Et,  Bua,  k-C14H33, 
C8Hu,  Ph,  />-CeH4Cl,  ^>-NMe2-C6H4,  2:3:6:  l-(OMe)3CeH2],  LiNMe2 
NaR  (R'=  tt-amyl,  m-C13H37,  CH2Ph,  Ph),  KEt,  1  :  8-disodiodi- 
benzfuran,  SrEt2,  BaEt2,  and  BaPh2,  and  of  unreactive  compounds 
are  Ca,  Sr,  Ba,  MgMeCl,  MgRBr  (R  =  Me,  Et,  Ph),  CH2Ph-MgCl, 
CoEt2,  CaBu“I,  CaPhI,  and  ZnEt2.  Colours  are  given  more  slowly 
by  <«-CHPhMe-NH2,  Ph-[CH2]*-NH2  (x  =  2  or  3),  CH2:CH-CH2-NH2, 
NH(CH2-CH:CH2)2,  NH2Ph,  (3-C10H/NH2,  or  £-C6H4Br-NH2,  but 
not  by  N(CH2Ph)3,  NMe2-CH2Ph,  NH2Me,  NH2Bu»,  NHMe2,  NHEt2, 
NH1.[CH2]1-OH,  NHPhMe,  Or  ^-C,Ht(NH2)2.  Treating  (I)  with 
LiBu“  in  Et20  and  then  with  C02  gives  2-carboxydibenzylamine, 
m.p.  164-5 — 165-5°  (preheated  at  150 — 155°)  [ lactam ,  m.p.  89 — 90°, 
formed  at  140°;  oxidised  by  KMn04-K0H  to  o-CaH4(C02H)2], 
intermediates  being  LiN(CH2Ph)2  and  then  CH2Ph-NLi-CHPhLi. 

XLVIII.  Dibenzfuran  and  T1C13  in  H20-N2  at  110°  and  later 
165°  give  T12C1s  and  77  bis-\-dibenzfuryl  chloride  (9%),  converted 
by  I  in  CHC13  into  Til  and  1-iododibenzfuran  (38%).  R.  S.  C. 

IX.— PROTEINS. 

Nature  of  peptones. — See  A.,  1943,  III,  400. 

Purification  oi  tomato  bushy  stunt  and  tobacco  mosaic  viruses. — 
See  A.,  1943,  III,  441. 

Inactivation  of  tomato  bushy  stunt  virus  by  heating  and  freezing. 
Ultracentrifugal  examination. — See  A.,  1943,  III,  441 

Proteins  of  tuberculin.  (Miss)  F.  B.  Seibert  and  J.  W.  Nelson 
(J •  Amer.  Chem.  Soc.,  1943,  65,  272 — 278). — Electrophoresis  shows 
presence  in  tuberculin  of  a  slow  protein  having  mol.  wt.  ~32,000 
and  a  faster  one  having  mol.  wt  ~16,000.  Both  have  immuno¬ 
logical  specificity,  but  the  former  is  more  potent  as  a  tuberculin 
and  more  antigenic.  Immunising  rabbits  with  the  larger  protein 
causes  sensitisation  to  the  protein  and  to  "  old  tuberculin  "  and 
the  presence  of  antibodies  in  the  y-component  of  the  sera.  The 
smaller  protein  may  cause  antibodies  to  appear  with  a-globulin  (or 
albumin).  R,  s.  C. 

X.— MISCELLANEOUS  UNCLASSIFIABLE 
SUBSTANCES. 

Hydrogenation  of  tutin.  S.  N.  Slater  (J.C.S.,  1943,  143 — 144; 
cf.  A.,  1943,  II,  117). — Bromohydro-tutin,  C15HI7OaBr,  m.p.  260° 
(decomp.),  and  -picrotoxinin,  C15H15OaBr,  m.p.  254—255°  (decomp.), 
are  obtained  by  hydrogenation  (Pd-C;  EtOH)  of  tutin  (I)  and 
picrotoxinin  (II),  respectively.  (I)  with  H2-Pt02-Ac0H  at  atm. 
pressure  gives  a-dihydrotutin,  m.p.  224 — 226°  (decomp.),  whilst  (II) 
similarly  yields  a-dihydropicrotoxinin,  m.p.  253 — 254°  (decomp.). 
Hydrogenation  (Pd-C)  of  (I)  in  EtOH  gives  B-dihydrotulin,  •  m.p. 
232 — 233°  (decomp.).  A.  T.  P. 

Seeds  of  Alangium  lamarki,  Thwaites.  Isolation  of  alangol. 
P.  N.  Bhargava  and  S.  Dutt  (Proc.  Indian  Acad.  Sci.,  1942,  16,  A. 
328 — 331). — Extraction  of  the  kernels  with  CaHa  yields  0-05%  of  a 
sterol,  alangol.  C42H83Oa(OH),  m.p.  296°  [acetate,  m.p.  265°  (shrinks 
at  256°)  ;  benzoate,  m.p.  276°;  phenylurethane,  m.p.  242°  ;  digitonide, 
m.p.  270 — 273°].  A.  Li 

XI.— ANALYSIS. 

Displacement  development  in  adsorption  analysis. — See  A  1943 

l,  187. 

Semi-micro-Kjeldahl  apparatus.— See  A.,  1943,  I,  187. 

Semi-micro-determination  of  sulphur  in  organic  substances.  J .  H. 

Jones  (/.  Assoc.  Off.  Agric.  Chem.,  1943,  26,  182— 186).— The  com¬ 
bined  S  in  non-volatile  org.  compounds  is  oxidised  to  S04"  with 
HNOj  -f-  HC1  +  HC104.  Tetrahydroxybenzoquinon?  is  used  as 
indicator  in  the  subsequent  titration  with  BaCl2.  Sulphonal  is  not 
quantitatively  oxidised  in  this  way.  A.  A.  E. 

^-Saccharin  chloride,  a  reagent  for  identification  of  alcohols. 

J.  R.  Meadoe  and  E.  E.  Reid  (J .  Amer.  Chem.  Soc.,  1943,  65,  457 — 
458). — i/r-Saccharin  chloride  with  ROH  at  100°  (lower  aliphatic  R), 
125°  (sec.  or  higher  primary  R),  or  125 — 140°  (R  —  Ar)  gives  the 
Me,  m.p.  182°,  Et,  m.p.  219°,  Pra,  m.p.  124-5°,  m.p.  96°,  n -amyl, 

m. p.  62°,  n -hexyl,  m.p.  60°,  n-C,Hu,  m.p.  55°,  n-C8H17,  m.p.  46°, 
n-nonyl,  m.p.  49°,  n -decyl,  m.p.  47-5°,  n-CllHM,  m.p.  58-5°,  n-C'12H2t, 
m.p.  54°,  n-C13ff27,  m.p.  66°,  n-C14H26,  m.p.  62°,  n-CleH31,  m.p.  72°, 
n-C  3a/733,  m.p.  69-5°,  n-C17«35,  m.p.  76°,  n-CI8H37,  m.p.  74-5°, 
n-Clt//3S,  m.p.  80-5°,  Pr@,  m.p.  137°,  Bu&,  m.p.  100°,  sec, -Bu,  m.p. 
65-5°,  iso-,  m.p.  64°,  and  sec. -amyl,  m.p.  38°,  fi-ethyl-n-hexyl,  m.p. 
53-5°,  y-,  m.p.  24°,  8-,  m.p.  34°,  and  e-methyl-n-heptyl,  m.p.  53°, 
8-octyl,  m.p.  10°,  CHzPh,  m.p.  130°,  p-kelo-octadecyl ,  m.p.  77°,  Ph, 


m.p.  182°,  o-,  m.p.  163°,  m-,  m.p.  146°,  and  p -tolyl,  m.p.  17ln?I* 
thymyl,  m.p.  147°,  o-,  m.p.  236°.  and  p -N07;C%HK  ethers ,  jn  p.  19*  • 
M.p.  are  corr.  and  ±0-5°.  R.  S.  C. 

[Detection  of]  ethylene  glycol,  propylene  glycol,  glycerol,  and  di¬ 
ethylene  glycol.  M.  Orchin  (J .  Assoc.  Off.  Agric.  Chem.,  1943,  26, 
99 — 101). — One  drop  of  a  substance,  known  to  be  one  of  the  above, 
is  treated  with  HaIO, ;  org.  products  are  CH20,  CHaO  +  MeCHO, 
CH20  +  HC02H,  and  — ,  respectively.  0([CH2]2-0H)2  is  identified 
as  the  bis-3  :  5-dinitrobenzoate,  m  v  150-5 — -151-5°  (corr.). 

,  A.  A.  E. 

Photometric  determination  of  reduced  and  total  ascorbic  acid. — 
See  A.,  1943,  III,  502. 

Chromogenic  reagent  for  vitamin-C  determination. — See  A.,  1943, 

III,  502. 

Colour  reaction  for  methionine.  L.  H.  Sofin,  H.  Rosenblum,  and 
R.  C.  Schultz  (J.  Biol.  Chem.,  1943,  147,  557— 559).— Methionine  (I) 
gives  a  yellow  colour  with  a  saturated  solution  of  anhyd.  CuS04  in 
cone.  HjS04.  The  test  is  not  shown  by  alanine,  arginine  (sulphate), 
aspartic  acid,  cystine,  glutamic  acid,  glycine,  histidine  (sulphate), 
hydroxyproline,  iroleucine,  leucine,  lysine  (sulphate),  norleucine, 
phenylalanine,  proline,  serine,  threonine,  or  valine.  Tryptophan 
gives  a  bright  yellow  colour  with  a  slight  fluorescence  and  tyrosine 
a  yellow  colour  less  intense  than  and  of  different  shade  from  that 
given  by  (I).  The  reaction  is  adapted  to  the  determination  of  (I) 
in  leucine,  which  enhances  the  colour  and  hence  must  be  present  in 
equal  amount  in  the  blank  and  test  sample.  H.  W. 

Raman  spectra  of  sugars. — See  A.,  1943,  I,  176. 

Separation  of  carotenes  from  xanthophylls. — See  A.,  1943,  III, 

540. 

Determination  of  2  :  4-diaminophenol.  I.  S.  Shupe  (J.  Assoc.  Off. 
Agric.  Chem.,  1943,  26,  123 — 125). — An  empirical  gravimetric 
method  based  on  the  formation  of  a  mixture  of  OBz  derivatives  is 
given,  together  with  microchemical  identification  tests.  A.  A.  E. 

Colour  reactions  for  stilbcestrol.  T  T.  Cocking  ( Analyst ,  1943,  68. 
144 — 146). — Stilboestrol  (I)  with  an  excess  of  Br  in  AcOH  at  100° 
(bath)  for  1  min.  gives  an  orange  solution  which  when  treated 
successively  -with  EtOH  and  H20  forms  a  violet  colloidal  dispersion 
(prevented  by  oil),  provided  free  Br  (or  Cl2  but  not  I)  is  present. 
The  colour  is  extracted  by  various  org.  solvents  ( e  g .,  CHC13)  giving 
orange-red  solutions  which  fade  rapidly  when  separated  and  dried. 
Reaction  is  quant,  and  1  ft%.  of  (I)  in  01  ml.  of  AcOH  may  be 
detected  colorimetrically.  With  0-2  atom  (min.)  or  4  atoms  (max.) 
of  Br  in  warm  AcOH,  (I)  gives  a  green  colour;  this  may  be  used 
as  a  rapid  colorimetric  test.  Sucrose  interferes  but  lactone  does  not ; 
many  aldehydes  interfere.  Neither  reaction  is  given  by  stilboestrol 
diacetate  or  dipropionate  or  hexoestrol.  Dienoestrol  gives  both 
reactions,  i/i-stitboestrol  only  the  violet  reaction.  S.  B. 

Determination  of]  barbituric  acid  derivatives,  particularly  bromo- 
barbiturates  and  thiobarbiturates.  L.  E.  Warren  (J .  Assoc.  Off. 
Agric.  Chem.,  1943,  26,  101 — 107). — Two  equally  satisfactory 

extraction  methods  employing  respectively  CHC13  and  80  vol.-% 
CHC13-Et20  are  described.  A.  A.  E. 

Simplified  photelometric  determination  of  trigonelline.  S.  W.  Fox, 
E.  W.  McNeil,  and  H.  Field,  jun.  (J .  Biol.  Chem.,  1943,  147,  645— 
650). — A  simplified  method  of  obtaining  relatively  highly  repro¬ 
ducible  results  in  the  determination  of  trigonelline  bv  alkaline 
treatment  has  been  evolved.  MeOH  allows  the  determination  to 
be  carried  out  in  a  single  phase  and  decolorisation  by  C  is  unneces¬ 
sary  since  the  blank  colour  is  diminished.  Dianisidine  condenses 
to  a  dye  of  high  sensitivity  and  is  usable  without  previous  removal 
of  S04".  Glucose  interferes  with  the  determination.  H.  W. 

Microchemical  tests  for  alkaloids  and  synthetics.  G.  L.  Keenan 
(J.  Assoc.  Off.  Agric.  Chem  ,  1943,  26,  96 — 99). — The  Reinecke  salt 
reagent  provides  a  distinctive  and  sensitive  test  for  choline ;  PtCl4 
+  Nal  is  less  sensitive.  A  satisfactory  procedure  for  the  HAuC14 
test  for  sulphadiazine  is  given.  A.  A.  E. 

Determination  of  mercury  in  phenylmercuric  nitrate.  W.  P. 

Chambers  (Quart.  J.  Pliarm.,  1943,  16,  6 — 11). — The  B.P.  1932  (4th 
Addendum)  method  of  assay  of  HgPh-NOs  is  reviewed  and  the 
errors  in  the  method,  which  lead  to  high  results,  are  discussed. 
Determination  of  Hg  by  a  gravimetric  method  based  on  pptn.  of 
HgS  from  an  almost  boiling  solution  of  the  nitrate  in  glacial  AcOH 
leads  to  high  and  somewhat  irregular  results,  but  they  arc  ~2%  < 
those  obtained  by  the  official  assay.  Determinations  of  Hg  by 
reduction  with  HCOaH,  by  amalgamation  of  the  Hg  with  Zn,  and 
by  digestion  with  H2S04-HN03  all  give  reliable  results.  Full  details 
of  these  methods  are  given.  It  is  suggested  that  the  Zn-amal- 
gamation  should  be  substituted  for  the  official  method,  since  it  is 
reliable,  manipulation  is  easy,  and  a  determination  can  be  carried 
out  in  1  hr.  compared  with  4  hr,  and  2  hr.  for  the  HCOzH  reduction 
and  digestion  methods  respectively.  J.  N.  A. 
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Chlorination  of  methane.  Nitration  of  methane. — See  B.,  1943, 
II,  205. 

Production  of  ethylene  and  ethylene  chlorohydrin. — See  B.,  1943, 
II,  206. 

Photochemical  reactions  between  vinyl  chloride  and  chlorine  or 
bromine,  leading  to  the  formation  of  aa6-trichloroethane  and  a/J-di- 
bromochloroethane.— See  A.,  1943,  I,  206. 

Synthesis  of  olefine  hydrocarbons  by  catalytic  condensation  and 
dehydration  of  aliphatic  aldehydes.  V.  1  Komarewskv  and  T.  H. 
Kritschevsky  (J.  Amer.  Chem.  Soc . ,  1943,  65,  547 — 548). — In  pre¬ 
sence  of  Cr.O.  or.  less  well,  A1203  at  330 — 365c/20  atm.,  CH2R-CHO 
gives  CHjR-CHiOHi'CHR-CHO,  dehydrated  to  CH2R-CH!CR-CHO ; 
at  385 — 410o/20  atm.,  decomp,  to  CH2R-CH:CHR  +  CO  occurs  (cf. 
A.,  1942,  II,  127).  Complex  products  are  also  formed.  Presence 
of  H,  leads  to  saturated  products.  Thus,  in  presence  of  Cr203  at 
400°  (N„)  EtCHO  gives  CHMelCHEt  (40%)  and  CHEtiCMe-CHO 
(18'7%);  Pr“CHO  at  400°  (H2)  gives  CHECCHPr"  (I)  (51%), 
CHPr«:CEt-CHO  (II)  (4%),  and  CHEtBu-CHO  (III)  (4-9%),  at 
365’  (H2)  gives  (I)  (35%),  (II)  (15-5%),  and  (III)  (10-4%),  at  360’ 
(N„)  gives  (I)  (15%)  and  (II)  (45%),  and  at  330°  (N„)  gives  (I) 
(6%),  (II)  (40-2%),  and  (III)  (8-1%);  Bu“CHO  at  400°  (N2) 
gives  CHPra:CHBu“  (32%) ;  »-C3Hn-CHO  at  408°  (H2)  gives 
CHBu«:CH-CsHu-n  (39%).  In  absence  of  a  catalyst,  PraCHO  is 
unchanged  at  402°  (H2).  At  400°  in  presence  of  A1203  (N2),  Pr“CHO 
gives  (I)  (17%)  and  (II)  (15%),  but  in  presence  of  Cr2Oa-Ni  (H2) 
gives  (I)  (50%)  and  k-C,H18  (50%).  EtCHO  gives  also  8-methyl- 
w-heptene  (10%),  b.p.  112 — 115°,  and  Pr“CHO  gives  also  an  undecene 

(5%).  R.  s.  c. 

Catalytic  polymerisation  of  acetylene.  Preparation  of  vinyl- 
acetylene. — See  B.,  1943,  II,  206. 


Addition  of  hydrogen  fluoride  to  acetylenic  compounds.  A  L. 

Henne  and  E.  P.  Plueddemari  {J.  Amer.  Chem.  Soc.,  1943,  65,  587— 
589). — Combination  of  HF  with  low-boiling  acetylenes  (>4  C)  is 
best  (75%  yield  of  difluoride)  effected  by  boiling  the  acetylene  (1 
mol.)  into  HF  in  a  Cu  flask  at  0°.  C5H8  or  C6H10  is  best  dropped 
into  HF  stirred  at  —50°.  Higher  acetylenes  (1  mol.)  are  dropped 
into  a  solution  of  HF  (5  mols.)  in  EtzO  or  COMe2  (1  mol.)  at  0° 
and  the  mixture  is  then  kept  at  room  temp. ;  the  oxonium  com¬ 
pounds,  EtaO,2HF  and  COMe2,2HF,  are  good  solvents  for  the 
reagents  and  products  but  the  combined  HF  is  not  available  for 
addition;  yields  are  70 — 75%  for  rapid  and  85 — 90%  for  slow 
addition ;  any  unsaturated  impurity  is  removed  by  a  further 
reaction.  /l/J-Difluoro-butane,  f.p.  — 117-3°,  b.p.  30-92°/10  mm., 
-n-pentane,  f.p.  —93°,  b.p.  59-7°/20  mm.,  -n-hexane,  f.p.  —82-5°, 
b.p.  87-4720  mm.,  -m-heptane,  f.p  —62-2°,  b.p.  112-7°/20  mm., 
and  octane  (I),  f.p.  —53-2°,  b.p.  137-5°/20  mm.,  CF2EtPr°,  f.p. 
—  89-3°,  b.p.  87-4720  mm.,  and  SS-difluoro-n-octane  (II),  f.p.  —45-9°, 
b.p.  137  3  720  mm.,  are  thus  prepared.  CF2Et2,  f.p.  —94-0°,  b.p. 
60-2720  mm.,  and  n-heptylene  difluoride,  f.p.  —82°,  b.p.  119-7°/ 
20  mm.,  are  prepared  from  the  corresponding  dichlorides.  Markov- 
nikov's  rule  is  valid  :  e.g.,  CMejC'C5Hn  gives  87%  of  (I)  and  13% 
of  (II)  as  determined  by  the  f.p.  curve.  Further  reactive  groups 
in  the  acetylene  often  interfere  :  AaS-nonadi-inene  gives  ppSB-tetra- 
fluoro-n-nonane,  f.p.  —  2-3720  mm.,  b.p.  82°/20  mm.,  and  some 
pd-difluoro-&a6-nonadiene,  f.p.  l-I9°/4  mm.,  bp.  87°/20  mm.,  but 
A“{-heptadi-inene  is  completely  resinified.  Other  physical  data  of 
the  products  are  recorded,  n  is  valuable  as  a  criterion  of  purity. 

R.  S.  C. 

Catalytic  decomposition  of  ethyl  alcohol  in  presence  of  magnesium 
Oxide. — See  A.,  1943,  I,  205. 


Condensation  of  epichlorohydrin  with  ethylene  glycol ;  new  poly¬ 
functional  derivatives.  M.  S.  Kharasch  and  W.  Nudenberg  (J.  Org. 
Chem.,  1943,  8,  189 — 193). — Epichlorohydrin  (I)  condenses  with 
(CH2-OH)2  in  presence  of  cone.  H2SO,  at  room  temp,  and  sub¬ 
sequently  at  100°  to  a-chloro-y-p'-hydroxyethoxypropan-p-ol  (II),  b.p. 
135 — 13973  mm.  (yield  56%).  (II)  is  transformed  by  OH-[CH2]2-ONa 

(III)  into  ay-di-fl-hydroxyelhoxypropan-fi-ol,  b.p.  188 — 192°/2 — 3  mm., 
m.p.  30°,  more  conveniently  obtained  from  (I)  and  (III).  KOH- 
EtOH  at  2°  transforms  (II)  into  ap-epoxy-y-p'-hydroxyethoxypropane 

(IV) ,  b.p.  92 — 9472  mm.,  converted  by  boiling  HaO  into  y-f 3'- 
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hydroxyethoxypropane-afl-diol,  b.p.  162 — 164°/3  mm.,  also  obtained 
from  (II)  and  boiling  aq.  Na2C03;  this  is  transformed  by  paracet- 
aldehyde  and  a  little  50%  H2SO,  into  2-methyl-i-p-hydroxyethoxy- 
methyl-l  :  %-dioxolen,  b.p.  113 — 115°/8  mm.  (IV)  is  transformed  by 
cone.  aq.  NH3  into  a-amino-y-p’-hydroxyethoxypropan-p-ol,  b.p. 
141  -  I4472 — 4  mm,,  and  by  NHMe,  into  the  a-NA/^-compound, 
b.p.  102 — 10571 — 2  mm.  2-Hydroxymethyl-l  :  i-dioxan  (V),  b.p. 
92 — 93°/8  mm.,  is  obtained  by  treating  (IV)  with  cone.  H2SO,  at 
room  temp,  and  then  at  100°;  the  3:5 -dinitrobenzoate  has  m.p. 
106 — 108°  (decomp.).  KOH-EtOH  and  (II)  afford  a-ethoxy-y-p- 
hydroxyethoxypropan-B-ol,  b.p.  115 — 122°/2  mm.,  and  (V). 

H.  W. 

Dipole  moments  of  derivatives  of  ethylene  glycol  and  glycerides. — 

See  A.,  1943,  I,  193. 

Utilisation  of  aliphatic  nitro-compounds.  VIII.  Nitrotriols  (nitro- 
glycerols)  prepared  from  simple  aldehydes.  C.  A.  Sprang  [with  E.  F. 

Degering]  (}.  Amer.  Chem.  Soc.,  1943,  65,  628). — NO^CHj'CHEt’OH 
(from  MeNOz  and  EtCHO)  (1  mol.),  40%  aq.  CHsO  (1  mol.),  and 
K2C03  in  EtOH  at  room  temp,  give  p-nitro-p-hydroxymethyl- n- 
pentane-ay-diol,  m.p.  141°.  p-Nitro-fi-hydroxymethyl-n-hexane-,  m.p. 
154 — 156°,  -n -nonane-,  m.p.  145 — 147°,  and  -z-methyl-n-hexane-l  :  3- 
diol,  m.p:  144 — 146°,  are  similarly  prepared.  R.  S.  C. 

Production  of  isopropyl  ether. — See  B.,  1943,  II,  207. 

Action  of  polyhalogenated  derivatives  on  organomagnesium  com¬ 
pounds.  G.  Sanna  [in  part  with  S.  Spano]  ( Gazzetta ,  1942,  72, 
305 — 312). — CClj-SCl  with  MgEtBr  in  Et20  gives  CCl3  Et  sulphide, 
b.p.  85°/10  mm.,  and  (CC13-S)2  (I),  and  with  MgPhBr  gives  Ph  CCl3 
sulphide,  b.p.  135°/10  mm.,  (I),  and  Ph2.  CC13-S02C1  with  MgEtBr 
in  EtaO  gives  CCl,  Et  sulphone  and  CClySOEt,  and  with  MgPhBr 
gives  Ph  CCl3  sulphone,  m.p.  121°,  and  Ph2.  E.  W.  W. 

Sulphonium  compounds.  II.  Derivatives  of  nitric  and  of  organic 
acids.  F.  E.  Ray  and  G.  J.  Szasz  (J .  Org.  Chem.,  1943,  8,  121 — 
125). — Me2S  and  MeN03  at  room  temp,  slowly  afford  trimethyl- 
sulphoniitm  nitrate  (corresponding  mono-  and  di-picrate,  m.p.  199° 
and  70 — 75°  respectively).  MeEtS  and  MeN03  give  a  non-cryst. 
product  transformed  into  SMe3  picrate.  Evidence  of  formation  of 
a  sulphonium  compound  from  EtN03  and  Me2S  was  not  obtained. 
SEt3-N03  could  not  be  obtained  pureTrom  EtN03  and  Et2S  but  the 
product  is  convertible  into  SEt3  picrate,  m.p.  115°;  the  change  is 
accelerated  by  C6H6N.  Impure  HC02SMe3  is  derived  from  Me2S 
and  HC02Me.  Me  stearate  when  heated  with  Me2S  for  200  hr.  at 
70°  yields  some  solid  and  the  product  affords  SMe3  dipicrate.  No 
visible  change  occurs  between  cottonseed  oil  and  Me2S  but  the  aq. 
extract  gives  a  picrate,  m.p.  90°  to  a  red  liquid.  H.  W. 

Sulphonation  of  )3-methylallyl  chloride.  Mobility  of  the  olefinic 
linking  in  unsaturated  sulphonic  acids.  C.  M.  Suter  and  F.  G. 
Bordwell  (J.  Amer.  Chem.  Soc.,  1943,  65,  507 — 517). — 
CH2lCMe-CH2Cl  (I)  (1-73  mols.)  and  dioxan,S03  (2-13  mols.)  in 
(CH2C1)2  at  0°  give  a  solution  (A),  which  with  NH2Ph  gives  exo- 
thermally  20%  of  NH2Ph,H2SO,  (II)  +  NH2Ph  phenylsulphamate 
(III)  (see  below)  with  80%  of  mixed  monosulphonates ;  passing 
NH3  into  {A)  gives  similar  mixed  NH4  salts.  Purification  of  the 
NH,  (B)  or  NH2Ph  (C)  salts  yields  products  which  give  AgCl  with 
warm  AgN03  but  no  SO,"  with  KMn04  and  thus  are 
CH2C1-C(:CH2)-CH2-S03M  (D) ;  crude  (B)  give  ~20%  of  SO,"  and 
thus  contain  <25%  of  CH2Cl'CMelCH,S03NH,  (E),  and  crude  ( B ) 
or  (C)  with  aq.  HN03-AgN03  at  100°  give  only  ~65%  of  AgCl, 
indicating  presence  of  ~35%  of  CHCl.CMe-S03M  The  (II)  and 
(III)  are  derived  from  p~methyl-p-chloromethylethionic  anhydride  (IV) , 

C  H  2C 1  •  CMe<^QH  2 '  oq  7>0  (see  below) .  ( B )  yield  nearly  pure  benzyl- 

thiuronium  salts,  m.p.  103 — 105°  and,*i23 — 128°,  derived  from  (D) 
and  (£),  respectively,  or  vice  versa.  A  1  :  1  mixture  (F)  of 
CH21C(CH2C1)2  and  CHC1!CMc-CH2C1  [obtained  from  (I)  by  Cl2] 
with  boiling  aq.  Na2S03  gives  Na  a-chloro-p-methyl-Sa-propene-y- 
sulphonate,  decomp.  305 — 310°  [and  some  disulphonate  (V) ;  with 
NaOH,  but  not  AgNOa,  gives  Cl';  with  cold  KMn04  gives  no 

SO,"],  and  thence  the  benzylthiuronium  salt,  m.p.  123-5 _ 125° 

and,  by  way  of  the  acid  chloride,  the  amide,  m.p.  68 — 69°.  With 
PCI 5  or  POCl3  and  then  Et20-NH3,  (B)  give  y-chloro-p-methyl- 
HP-propene-a-sulphonamide,  m.p.  75-5 — 77°,  which  with  03  gives 
40%  of  H2SO,  but  only  2%  of  CHzO.  With  aq.  Na2S03,  IB)  give 
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salts  (VI),  converted  by  POCl3  into  S02Cl-CH:CMe-CH2-S02Cl,  m.p. 
76  79  ,  also  obtained  from  (V)  by  PC13.  The  rearrangement 

occurs  during  prep,  of  (V)  or  (VI),  since  (a)  (V)  yields  the  corre¬ 
sponding  dibenzylthiuronium  salt,  dimorphic,  m.p.  139 — 141°  and 
158—159°,  and  (fc)  with  03  gives  69%  of  CH20  but  only  9%  of 
SO,".  Rearrangement  also  occurs  during  prep,  of  OPh-derivatives  : 
with  PhOH  in  boiling  33%  NaOH,  (B)  give  Na  a-phenoxy-fl-melhyl- 
\a-propene-y-sulphonate  (VII),  darkens  340°,  decomp.  345 — 350° 
(derived  benzylthiuronium  salt,  m.p.  145 — 146°),  also  obtained  from 
(IV)  by  PhOH  and  NaOH  at  100°  and  from  (I)  by  C1S03H,  followed 
by  NaOPh.  Its  structure  is  proved  by  oxidation  by  aq.  Br  to 
C,H2Br3-OH  and  failure  to  give  SO,"  with  KMnO,.  It  is  partly 
isomerised  in  hot  AcOH,  yielding  then  SO,"  with  KMnO,  and 
CH20  with  03.  With  K2C03  and  PhOH  in  COMe2  and  then  aq. 
Na2S03,  ( F )  gives  Na  y-phenoxy-fl-methylenepropane-a-sulphonate, 
dimorphic,  m.p.  226 — 230°  (derived  benzylthiuronium  salt,  m.p. 
117 — 118°),  Vhich  with  KMnO,  at  0°  and  then  the  b.p.  gives 
0Ph-CH2-C02H,  with  03  gives  CH20  (45%),  with  Br  gives  >  a 
trace  of  C3H2Br3-OH,  and  in  hot  10%  NaOH  rearranges  to  (VII). 
With  SOj  in  (CH2C1)2  at  0°,  (I)  gives  (IV)  (50%),  m.p.  66 — 68°, 
stable  at  —5°  but  not  at  room  temp,  (vac.),  which  in  H20  is  acidic 
(litmus),  yields  SO,"  but  not  CT  immediately,  and  is  only  slightly 
unsaturated,  but  in  aq.  alkali  is  highly  unsaturated,  yielding  CP 
and  SO,"  quantitatively  when  heated  therein.  R.  S.  C. 

Manufacture  of  formic  acid. — See  B.,  1943,  II,  207. 

Ozonisation  of  acetic  acid  and  acetic  anhydride.  H.  Paillard  and 
E.  Briner  ( Helv .  Chim.  Acta,  1942,  25,  1528 — 1533). — AcOH  is  very 
slightly  attacked  by  03  yielding  Ac02H,  which  in  presence  of  H20 
is  decomposed  with  formation  of  H2Oa.  AcaO  is  even  more  slowly 
attacked.  The  bluish  colour  of  a  solution  of  03  in  AcOH  disappears 
when  03  is  removed  and  the  ultra-violet  absorption  spectrum 
becomes  identical  with  that  prior  to  ozonisation.  AcOH  is  there¬ 
fore  a  very  suitable  solvent  for  ozonisation  reactions.  J.  W.  S. 

Derivatives  of  aldol  and  crotonaldehyde.  n.  a-Chlorocrotyl 
acetate.  E.  Spath  and  H.  Schmid  ( Ber .,  1940,  73,  [B],  243 — 248). 
— The  product  of  the  action  of  AcCl  on  CHMelCH-CHO  at  35 — 40° 
is  identified  as  a-chlorocrotyl  acetate,  b.p.  ’64 — 66°/8-5  mm.,  since 
it  is  readily  hydrolysed  by  cold  H20  to  CHMelCH-CHO  (identified 
as  the  semicarbazone)  and  converted  by  ozonisation  in  EtCl  with 
treatment  of  the  product  with  HsO  containing  Zn  dust,  quinol, 
and  AgNO,  into  MeCHO ;  the  yield  of  MeCHO  is  approx,  equal  to 
that  obtained  under  similar  conditions  from  CHMeICH-CH (OAc ! 2. 
Pr“CHO  and  AcCl  afford  a-chloro-n-butyl  acetate,  b.p.  51 — 52°/ 
9-5  mm.  H.  W. 

Preparation  and  properties  of  trifluoromethyl  compounds.  J.  H. 

Simons  and  E.  O.  Ramler  (J.  Amer.  Chem.  Soc.,  1943,  65,  389 — 
392). — (CF3-C02)2Ba  and  boiling  PC13  give  trifluoroacetyl  chloride  (I) 
(53%),  m.p.  —146°,  b.p.  —27°,  and  thence  the  known  CF3,CO,NH2. 
PBr3  at  190°  gives  similarly  trifluoroacetyl  bromide  (59-3%),  m.p. 
—  136°,  b.p.  —5°,  With  C,H6-A1C13  at  ~5° — room  temp.,  (I)  yields 
trifluoroacetophenone  (43%),  m.p.  40°,  b.p.  75°/37  mm.,  152°/ 
730  mm.,  which  is  sol.  in  10%  aq.  KOH,  giving  BzOH  and  a  gas 
( ?  CHF3),  yields  a  cryst.  NaHSOa  compound,  rapidly  gives  CHF3  if 
a  neutral  solvent  is  present,  gives  a  2  :  4-dinitrophenylhydrazone, 
m.p.  94-5 — 95-5°,  does  not  give  a  cyanohydrin,  with  PC16  at  175° 
yields  /3 p-dichloro-aaa-trifluoro-fi-phenylethane  (48-5%),  b.p.  89 — 90° 
(resistant  to  SbF3),  and  with  MgPhBr-Et,0  gives  diphenyltrifluoro- 
methylcarbinol  (46%),  m.p.  74—74-5°,  b.p.  157°/17  mm.  CPhF3 
(133),  Fe  (1  g.),  and  Br  (24  c.c.)  at,  successively,  60 — 70°,  56°,  and 
60°  give  r«-C6H,Br-CF3  (II)  (52%),  b.p.  151-152°,  hydrolysed  by 
boiling  80%  H2SO,  to  m-CsH,Br-C02H ;  use  of  more  Fe  leads  to 
25%  of  (II)  and  8%  of  3  :  4  :  l-C„H3Br2-CF3,  b.p.  102— 104°/25  mm., 
hydrolysed  to  3:4:  l-C,H3Br2-C02H.  In  Et20,  (II)  gives  a 
Grignard  reagent  (100%),  which  with  Me2S0,-Et20  at  the  b.p. 
gives  CPhF3  (65%)  and  m-C,H,Me-CF3  (9-1%),  b.p.  127°  (hydro¬ 
lysed  to  m-C, H,Me-C02H).  CF3-COI  could  not  be  prepared.  An 
excellent  yield  of  CPhF3  is  obtained  from  CPhCl3  by  HF  at  high 
temp./>l  atm.  F  is  detected  by  pptn.  by  Ce(N03)3-Ac0H. 

R.  S.  C, 

Resolution  and  rates  of  hydrolysis  of  d/-a-bromopropionic  acid  and 
its  glycine  derivatives.  A.  F.  Chadwick  and  E.  Pacsu  [J.  Amer. 
Chem-  Soc.,  1943,  65,  392 — 402). — Yields  by  resolution  of  dl- 
CHMeBr-C02H  (I)  by  alkaloids  are  low  because  of  decomp,  of  the 
salts,  dl  a  Bromopropionylglycine  ions  are  equally  unstable,  dl-a- 
Bromopropionylglycylglycine  is  resolved  by  quinine  in  0  8%  EtOAc 
solution,  yielding  a  Na  salt,  [a]!?  +27-7°  in  H20,  and  an  acid, 
[a]i>°  —18  0°.  The  kinetics  of  the  first-  and  second-order  reactions 
involved  in  removal  of  Br  from  the  ions  are  investigated ;  mechan¬ 
isms  are  discussed.  Decomp,  of  the  solid  brucine  salts  is  measured ; 
that  of  (I)  yields  d/-lactylglycinelactone.  R.  S.  C. 

Synthesis  of  methacrylic  acid.  T.  White  ( J.C.S. ,  1943,  238 — 239). 
— By  careful  control  of  conditions,  Me  ijopropenyl  ketone  may  be 
oxidised  by  strongly  alkaline  aq.  NaOCl  to  CH2lCMe-C02H,  the  Me 
ester  of  which  with  the  appropriate  alcohol  gives  the  ethylene  di-, 
b.p.  122 — 126°/15  mm.,  and  the  n-hexvl  esters,  b.p.  86 — 88°/17  mm. 

F.  R.  S. 


Normal  addition  of  hydrogen  bromide  to  A^-butenoie,  Av-pentenoic, 
and  A’-hexenoic  acid  in  hexane.  A.  Michael  and  H.  S.  Mason 
(J.  Amer.  Chem.  Soc.,  1943,  65,  683—686). — Mixtures  of 

Br-[CH2]3_,-C02H  with  CHMeBr-[CH2]2_3'C02H  are  analysed  by  the 
much  faster  reaction  of  the  sec.  bromides  with  AgN03-HN03- 
H20-EtOH  at  27°.  When  02  and  peroxides  are  rigidly  excluded, 
addition  of  HBr  to  CH2:CH-[CH,]1_,,-C02H  is  88 — 100%  (in  one 
case  75%)  “  normal."  '  R.  S.  C. 

Wandering  of  halogen  atoms  in  carbon  chains  and  rings.  V. 

C.  D.  Nenitzescu,  I.  G.  Gavat,  and  D.  Cocora  {Ber.,  1940,  73,  [B], 
233 — 237). — Addition  of  A“-hexenoic  acid  (I)  in  CeH,  to  AIC13  in 
C,H ,  at  45 — 50°  yields  exclusively  8 -phenylhexoic  acid,  b.p.  143°/ 
1  mm.  ( chloride ,  b.p.  138°/11  mm. ;  amide,  m.p.  75°).  Under  similar 
conditions  but  with  CS2  as  solvent  (I)  and  A1C13  give  a  mixture  of 
partly  halogenated  Ap  and  Av-acids,  converted  by  hydrolysis 
followed  by  ozonisation  into  some  (CH2,C02H)2  but  no  PraC02H. 
Migration  of  the  double  linking  occurs  in  a  direction  opposite  to 
that  of  the  classical  Fittig  reaction.  This  isomerisation  is  not  general 
since  A’-rycfohexenecarboxylic  acid  is  not  thus  affected.  /3-Methyl- 
A“-hexenoic  acid,  A1C13,  and  C,H ,  give  8  phenyl-ft-methylhexoic  acid 
(II),  b.p.  138 — 140°/l-5  mm.  ( chloride ,  b.p.  119°/5  mm.;  amide, 
m.p.  78°).  S-Phenylpentan-fl-ol,  b.p.  124 — 125°/15  mm.,  obtained 
by  reduction  of  the  corresponding  ketone,  is  converted  by  PBr3 
into  the  corresponding  bromide,  b.p.  115°/10  mm.,  which  is  con¬ 
densed  with  CH2(C02Et)2;  the  product  is  hydrolysed  and  decarb- 
oxylated  to  (II).  Unexpectedly,  sorbic  acid,  A1C1„  and  C«H. 
afford  (II).  H.  W. 

Esters  of  methylneopentylacetic  acid.  F."  C.  Whitmore,  J.  D. 
Surmatis,  and  J.  N.  Haimsohn  (J.  Amer.  Chem.  Soc.,  1943,  65  487) 
—Et,  b.p.  176-8°/734  mm.,  Pra,  b.p.  196-6°/734  mm.,  Bu»,  b.p. 
213-8°/734  mm.,  and  n- hexyl  ayy-trimethyl-n-valerate,  b.p.  247-2°/ 
734  mm.,  are  obtained  from  the  acid  by  SOCl2  and  then  ROH 
(excess).  R.  S.  C. 

A  monomeric  aldehyde  peroxide  (frocarboxylic  acid).  H  J.  Backer 
and  J.  Strating  [Ber.,  1940,  73,  [BJ,  316 — 317). — Mainly  comment 
on  the  work  of  Rieche  et  al.  (A.,  1940,  II,  63).  Previous  work 
(A.,  1934,  662;  1935,  498)  has  shown  that  3-feW.-butyl-2  :  5-di- 
hydrothiophen  1  :  1-dioxide  gives  an  ozonide,  hydrolysed  to  an 
tjocarboxylic  acid,  convertible  by  alkali  into 
CMe3-COCH2-S02-CH2-C02H.  A.  T.  P. 

Fatty  acids.  XII.  Preparation  of  a-  and  rl-linoleie  acids  by 
debromination  in  various  solvents.  Chemistry  of  these  acids.  J.  S. 
Frankel  and  J.  B.  Brown  (J.  Amer.  Chem.  Soc.,  1943,  65,  415 — 418  ; 
cf.  A.,  1943,  II,  151). — The  following  nomenclature  is  adopted  for 
linoleic  acids  :  no  prefix  =  the  cis-cis  acid  (I)  (Br,  no.  102-9) ; 
a-  the  mixture  obtained  from  the  tetrabromides  (II),  m.p.  114 — 
115°;  )9  -  product  from  liquid  tetrabromides  obtained  by  bromin- 
ating  (I)  or  the  a-acid ;  crystallisation  acid  =  product  obtained 
by  crystallising  the  acids  from  semi-drying  oils;  isomeric  acids 
[cis-trans  or  trans-cis)  =  acids  giving  only  liquid  tetrabromides. 
Et20  is  the  best  solvent  for  debromination ;  Pr02O  and  dioxan  are 
also  satisfactory;  MeOH  leads  to  Me  esters;  C6H5N  is  difficult 
to  remove  from  the  product;  AcOH  leads  to  acids  of  low  I  val. 
and  Br,  no.;  light  petroleum  is  useless.  C5H5N  leads  to  acids  of 
correct  Br,  no.  but  low  m.p.  In  MeOH  liquid  tetrabromides  give 
only  40 — 60%  of  distillable  acid,  probably  owing  to  polymerisation, 
but  the  yield  from  (II)  is  nearly  quant.  Oxidation  of  the  a-acid 
gives  ~50%  of  sativic  acids,  but  little  or  none  is  obtained  from 
the  /8-acid.  a-  and  /?- Acids  contain  TO — 1-2  and  T9 — 6-4%  of 
conjugated  acid.  The  /J  differs  from  the  a-acid  mainly  in  con¬ 
taining  only  15 — 53%  of  (I),  32 — 70%  of  isomeric  acids,  and  6 — 22% 
of  much  altered  acids.  The  isomeric  acids  are  not  trans-trans, 
since  they  give  no  tetrabromide,  m.p.  78°.  With  two  samples  of 
/8-acid  the  I  val.  rises  with  time,  but  this  is  only  partly  due  to 
conjugation.  /?-Acid,  obtained  by  debromination  in  C4H3N,  had 
m.p.  —2°.  Crystallisation  of  the  /3-acid  at  low  temp,  has  not  been 
effected.  R.  S.  C. 

Heat-polymerisation  of  triglycerides.  I.  Tristearin  and  triolein. 

N.  L.  Phalnikar  and  B.  V.  Bhide  (/.  Univ.  Bombay,  1943,  11,  A, 
Part  5,  77 — 82). — Distillation  of  tristearin  at  30  mm.  yields  stearic 
acid  (58),  tristearin  (22),  and  stearone  with  traces  of  hydrocarbons 
(26%),  with  a  negligible  residue.  Triolein  similarly  gives  nonoic 
and  oleic  acids,  triolein,  and  hydrocarbons  with  a  trace  of  ketones, 
with  a  residue  yielding  on  hydrolysis  sebacic  and  oleic  acids,  and 
polymerised  acid  fractions,  mol.  wt.  553,  443,  539,  and  634.  In 
each  case  much  acraldehyde  and  some  C02  are  evolved.  A.  Li. 

Condensations.  XIX.  Alkylation  of  /3-keto-esters  with  alcohols 
and  ethers  in  presence  of  horon  trifluoride.  J.  T.  Adams,  B.  Abra- 
movitch,  and  C.  R.  Hauser  [J.  Amer.  Chem.  Soc.,  1943,  65,  552 — 
554;  cf.  A.,  1943,  II,  119). — Passing  BF3  into  ROH  (1  mol.)  or 
R20  (0-5  mol.)  and  C0R'-CH2'C02R"  gives  COR'-CHR-C02R"; 
side-reactions  are  dehydrogenation  of  ROH  or  dealcoholation  of 
RzO  to  give  olefines  (which  may  polymerise),  exchange  of  R"  for  R, 
and  further  reaction  of  the  product.  Time  and  temp,  of  reaction 
greatly  affect  the  yield  and  under  suitable  conditions  the  yield  of 
CHPrpAc-C02Et  (I),  b.p.  97— 98°/20  mm.,  by  use  of  PrflQH  is 
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increased  to  67%  cf.  A.,  1940,  II,  374).  Et  a-cyc/ohexylaceto- 
acetate,  b.p.  146 — 148°/20  mm.,  is  obtained  in  32 — 34%  yield  and 
with  5%  NaOH  gives  cyc/ohcxylacetone.  CH2Ac-C02Et  (II)  with 
BuyOH  or  EtOBuy  (in  this  and  other  cases  also  BF3)  gives  6—14% 
of  CHBuyAc-C02Buy  (and  unsaturated  hydrocarbons)  and  thence 
(H2S04-Ac0H)  COMe-CH2Buy  (23%),  b.p.  123—126°.  CMe2Et-OH 
and  (II)  give  an  ester,  hydrolysed  to  CMe2Et-CH2-COMe.  (CH2Ph)20 
and  (II)  at  -70°  to  -10°  give  18%  of  CH2Ph-CHAc-C02Et,  b.p. 
164 — 166°/12  mm.  CHMeAc-C02Et  and  PrS20  at  24°  give 
CMePr^Ac'COjEt  (55%),  b.p.  98 — 98-5°/15  mm.,  and  COMe-CHMePr0 
(semicarbazone ,  m.p.  107 — 107-5°).  Alkylation  does  not  occur  with 
(a)  (II)  and  Bu“OH,  Bu0OH,  sec.-BuOH,  Et20,  or  Pr02O,  ( b ) 
CH2Bz-C02Et  and  PrfOH,  Et20,  or  Pr/3,0,  (c)  (I)  and  Pr02O,  or 
(i)  CH2(C02Et)2  or  MeN02  and  Pr02O  or  BuyOH;  (II)  and  BuOH 
give  CH2Ac-C02R  (R  =  Bua  or  BuJ).  R.  S.  C. 

Stereochemical  relationships  of  the  fli-oxidostearic  acids  and  the 
fli-dihydroxystearic  acids.  D.  Atherton  and  T.  P.  Hilditch  (J.C.S.. 
1943,  204 — 208). — When  the  two  isomeric  forms  of  fli-oxidostearic 
acid  are  treated  with  EtaO-HCl,  chlorohydroxystearic  acids  are 
produced  which  in  presence  of  alkali  re-form  the  original  oxido- 
acid.  Hence  the  inversion,  which  occurs  when  either  of  the  0i-(OH)2- 
acids  is  converted  into  the  chlorohydroxy-acids  and  the  latter, 
through  the  oxido-compounds,  into  the  isomeric  form  of  the  (OH)2- 
acid,  must  take  place  during  replacement  of  OH  by  Cl.  This  leads 
to  the  conclusion  that  no  inversion  takes  place  during  the  conversion 
of  oleic  and  elaidic  acid  into  the  &-(OH)2-acids,  m.p.  95°  and  132°, 
respectively,  by  means  of  Bz02H,  Ac02H,  or  Caro's  acid. 

F.  R.  S. 

Oxidation  of  resorcinol  by  hydrogen  peroxide  in  presence  of  tungstic 
acid  sol  as  catalyst.  B.  C.  Kar  (/.  Indian  Chem.  Soc.,  1942,  19, 
499 — 500). — Oxidation  of  resorcinol  with  H202,  in  presence  of 
tungstic  or  molybdic  acid  sol,  gives  COa  and  maleic  acid.  The 
kinetics  of  the  reaction  are  studied.  A.  T.  P. 

Autocondensation  of  oxalacetic  acid.  F.  L.  Breusch  and  R.  Tulus 
{Rev.  Fac.  Set.  Istanbul,  1942,  A,  6,  144 — 149).— Oxalacetic  acid 
I)  in  cryst.  form  occurs  only  as  the  cis-  and  trans-z nolic  modific¬ 
ations  but  in  aq.  solution  is  present  also  in  the  keto-form  and, 
under  certain  conditions,  as  keto-hydrate  (II).  This  latter  form  is 
subject  to  autocondensation  with  a  second  mol.  of  (I)  to  products 
which  resemble  citric  acid  and  give  the  CBr3-CO-CHBr2  reaction. 
In  cone.  aq.  solution  the  production  of  (II)  is  favoured  by  cone, 
alkalis,  in  dil.  aq.  solution  by  Ca".  H.  W. 

Preparation  of  lower  aldonic  acids  by  oxidation  of  sugars  in  alkaline 
solution.  H.  S.  Isbell  (J .  Res.  Nat.  Bur.  Stand.,  1942,  29,  227 — 
232). — Directions  are  given  for  the  prep,  of  /-erythronic  (I),  d- 
threonic  (II),  ff-lyxonic,  /-xylonic,  and  i-arabonic  acid  (III)  by 
oxidation  with  02  of  the  appropriate  sugar  in  alkaline  solution. 
(Ill)  is  obtained  in  — 70%  yield  in  agreement  with  the  results  of 
previous  investigators;  with  the  other  aldonic  acids  lower  yields 
are  obtained  which  do  not  differ  greatly  from  those  obtained  by 
oxidation  with  air.  The  simplicity  of  the  method  is  a  great  recom¬ 
mendation.  (I)  and  (II)  are  separated  as  their  brucine  salts,  the 
optical  rotations  of  which  are  represented  by:  [a)?,0  =  —  28-4  — 
0-85C  +  0-025C2  in  which  C  is  the  g.  of  anhyd.  brucine  /-erythron- 
ate  in  100  ml.  of  aq.  solution,  and  [ajn  =  —  28-5  —  0-9C  +  0-025C2 
in  which  C  is  the  g.  of  anhyd.  brucine  d-threonate  in  200  ml.  of 
aq.  solution.  H.  W, 

Synthesis  of  some  a-acyltetronic  acids.  W.  Baker,  K.  D.  Grice, 
and  A  B.  A.  Jansen  (J.C.S.,  1943,  241 — 242). — a-Acetyltetron- 
anilide  (improved  prep.)  is  hydrolysed  in  cold  alkaline  solution  to 
a-acetyltetronic  acid  (I),  which  condenses  with  aldehydes  in  AcOH 
and  a  little  piperidine  in  poor  yield  to  give  <z-(/3' -phenylacrylyl)- , 
m.p.  138 — 140°,  -phenylpropionyl)- ,  m.p.  131°,  a-(/3'-p -anisyl- 

acrylyl)-,  m.p.  164°,  a-(^'-styrylacrylyl)-,  m.p.  178 — 182°  [reduced 
(H2-Ni)  to  a-(8‘-phenylvaleryl)-,  m.p.  81-5 — 82-5°],  and  a-(fl'-2-furyl- 
acrylyl)-tetronic  acid,  m.p.  146 — 148°  [reduced  to  the  a(/3'-2 -tetrahydro- 
furylpropionyl) -acid,  m.p.  73-5—74°].  The  oxime  of  (I)  undergoes 
the  Beckmann  transformation  (PC15-PC13)  to  a-acelamidotetronic 
acid,  m.p.  170°.  F.  R-  S. 

Diethyl  acetal  of  y-methyl-Ay-butenal.  D.  Kritchevsky  (/.  Amer. 
Chem.  Soc.,  1943,  65.  487).— CH2:CMe-CH2-MgCl  and  CH(OEt)3  in 
boiling  EtaO  give  CH2:CMe-CH2-CH(OEt)2  (24%),  b.p.  154— 155°, 
and  then  fl-melhyl-A&-butenaldehyde-p-nitro-,  m.p.  157°,  and  -2  :  4 -di- 
nitro-phenylhydrazone,  m.p.  181°,  and  -semicarbazone,  m.p.  204 — 
205°.'  '  R.  S.  C. 

Ultra-violet  absorption  spectra  of  tagetone  and  related  ketones. — 
See  A.,  1943,  I,  191. 

j3-Alkylthiolethylamines  and  the  corresponding  carbamides,  sulph- 
oxides,  and  sulphones.  K.  W.  Brighton  and  E.  E.  Reid  {J.  Amer. 
Chem.  Soc.,  1943,  65,  458 — 459). — Adding  RSH  and  then 

Br-[CH2]2-NH2,HBr  to  NaOEt-EtOH  and  then  boiling  gives  £-n- 
butyl-,  b.p.  211°,  (3-n-,  b.p.  231°,  and  (8- iso-amyl -,  b.p.  231°,  /J-n- 
hexyl-,  b.p.  252°,  and  fl-n-heptyl-thiolethylamine,  b.p.  270°,  which 
yield  their  respective  hydrochlorides,  m.p.  118°,  — ,  167°,  131°.  and 
121°,  carbamide  derivatives,  m.p.  91°,  101°,  111°,  99°,  and  95°, 


sulphoxide  hydrochlorides,  m.p.  112°,  121°,  — ,  127°,  and  123°,  and 
sulphone  hydrochlorides,  m.p.  211°,  221°,  — .  238°,  and  230°. 

R.  S.  C. 

Iron  pentacarbonyl  as  solvent  and  reaction  medium. — See  A.,  1943, 

l,  198. 

High  mol.  wt.  aliphatic  compounds  of  nitrogen  and  sulphur. 

B.  A.  Hunter  (Iowa  State  Coll.  J.  Sci.,  1942,  17,  85 — 87  ;  cf.  A., 
1941,  II,  279,  283). — The  following  have  been  prepared  :  N-n-ocfa- 
decyl-ammonium  nicotinate,  m.p.  78 — 79°,  -nicotinamide,  m.p.  91 — 
92°,  -pyrrole,  m.p.  74 — 75°,  2  :  5-dimetkyl-l-n-octadecyl- ,  m.p.  39 — 
40°,  and  1-n-dodecyl-pyrrole,  b.p.  138 — 140°/1  mm.,  1-n-octadecyl-, 

m. p.  107 — 108“  (Etz  ester,  m.p.  33 — 33-5°),  and  \-n-dodecyl-pyrrole- 

3  :  i-dicarboxylic  acid  (Et2  ester,  b.p.  240 — 243°/5  mm.).  n- 
C12H25-NH2  with  HNOj  gives  some  »-C12H25-OH  with  «-Aa-C12H21, 
converted  into  n-afl-C  12H21Br2,  b.p.  156— 158°/6  mm.  Nitration  of 
k-C12H23-CO,H  yields  presumably  «a-N02-CI2HM-C02H  (Et  ester, 
b.p.  150 — 160°/1  mm.).  Contrary  to  Collin  et  al.  (A.,  1933,  1141), 
k-C18H37-SH  has  m.p.  31°.  Contrary  to  the  principles  of  homology, 
«-C12H25-SH  with  Na  yields  (m-C12H23)2S.  Fuming  H2SOj  sulphon- 
ates  «-Cj,H33'C02H  at  50°  and  «-CnH35-CN,  the  Ba  salt  being 
isolated  in  the  former  case.  F.  R.  G. 

Action  of  thionyl  chloride  on  urethanes.  L.  C.  Raiford  and  H.  B. 
Freyermuth  (J.  Org.  Chem.,  1943,  8,  174 — 178). — Under  the  con¬ 
ditions  of  Warren  et  al.  (A.,  1935,  854),  the  production  of  an  allo- 
phanate  from  NH2-C02Et  or  NH2-C02Bua  (I)  could  not  be  con¬ 
firmed.  (I)  and  SOCI2  in  boiling  C,H,  afford  Bua  allophanate, 
m.p.  149 — 150°,  with  a  small  amount  of  cyanuric  acid.  The  action 
of  SOCl2  with  ,V-aryl-substi tuted  urethanes  to  give  uretediones  is 
sp.,  as  far  as  tested,  for  the  Ph  derivative.  Compounds  containing 
“  negatively  ”  substituted  Ph  suffer  no  change  when  refluxed  with 
the  reagent  but  tar  is  formed  when  the  substituent  is  alkyl. 
(S-C10H,-NH-CO2Et  (II)  is  slowly  transformed  by  SOCl2  at  0°  into 
Et  l-chloro-2-naphthylaminoformate,  m.p.  94 — 95°,  and  Et  2-naphthyl- 
iminochlorosulphinate ,  m.p.  133 — 134°,  which  loses  S02  when  pre¬ 
served  particularly  in  sunlight  and  partly  regenerates  (II)  when 
boiled  with  EtOH.  Et  i-chloro-l-naphthylaminoformate,  m.p.  143 — 
144°,  is  obtained  similarly  from  o-CI0H,-NH-CO2Et ;  it  is  hydro¬ 
lysed  by  KOH-EtOH  to  4  :  l-C10H5CI-NHAc,  m.p.  97—98°. 

H.  W. 

Amino-acids  and  their  derivatives.  V.  Synthesis  of  a-amino- 
a-methylbutyric  acid  and  a-amino-a-ikopropylbutyric  acid.  L.  Li, 
K.  Lin,  Y.  Huang,  and  S.  Kang.  VI.  Synthesis  of  a-amino- 
a-ethylvaleric  acid.  L.  Li,  K.  Lin,  Y.  Huang,  and  A.  Y.  L.  Huang. 
VII.  Synthesis  of  a-amino-S-methyl-a-;koamylhexoic  acid  (a- 
aminodi/joamylacetic  acid).  Y.  Huang,  K.  Lin,  L.  Li,  and  M. 
Lu  (J.  Chinese  Chem.  Soc.,  1942,  9,  1 — 13,  14 — 30,  31 — 40). — V. 
CN-CHEt-C02Et  (I)  and  NaOEt-EtOH-Mel  give  CN^CMeEt-COjEt, 
b.p.  90-5 — 94°/18-5  mm.,  which  with  cone.  H2S04  at  37°  (50  hr.) 
affords  Et  a-carbamyl-a-methylbutyrate,  m.p.  46 — 46-5°  [correspond¬ 
ing  butyric  acid,  m.p.  99°  (decomp.)].  Bromination  in  CHCl3-aq. 
NaOH  at  —12°  to  —15°  then  yields  the  AT-Br-derivative,  converted 
by  30%  aq.  KOH  at  50 — 70°  into  Et  a-amino-a-methylbutyrate, 
b.p,  65 — 66°/20  mm.  (picrate,  new  m.p.  151-5 — 152-5°;  phenyl- 
carbamyl  derivative,  m.p.  114°;  free  bujtyric  acid,  m.p.  308°).  A 
product,  b.p.  95-5°/13-5  mm.,  containing  91%  of  (I),  prepared  from 
CN'CHNa-C02Et  and  EtBr-EtOH,  reacts  with  PrfBr-NaOEt— EtOH 
to  give  CN-CEtPr0-CO2Et,  b.p.  105 — 108-5°/15  mm.,  and  thence 
(cone.  H2SOj  at  100°  for  25  min.)  Et  a-carbamyl-a-isopropylbutyrate, 
m.p.  88°;  its  N-Br-derivative  and  30%  aq.  KOH  at  60°  afford  Et 
a-amino-a-isopropylbutyrate,  b.p.  52°/4-3  mm.  (hydrochloride,  m.p. 
136  5 — 138°).  The  corresponding  butyric  acid,  m.p.  283°  (decomp.), 
affords  a  chloroacetyl  derivative,  m.p.  177-5°,  a  pkenylcarbamyl  com¬ 
pound,  m.p.  181°  (decomp.),  and  thence  1  pkenyl-i-ethyl-i-isopropyl- 
hydantoin,  m.p.  115-5 — 116-5°. 

VI .  0N-CHPr-CO2Et  and  Et-I-NaOEt-EtOH  give  CN-CEtPr-0O2Et 

(II)  ;  pure  (II)  is  converted  by  cone.  H2S04  at  100°  (bath)  into  Et 
a-carbamyl-a-ethylvalerate  (III),  m.p.  86-5°;  aq.  KOH  gives  the 
corresponding  acid  (IV),  m.p.  139-5 — 140°,  also  obtained  from  (II) 
by  26%  aq.  KOH  at  120°,  followed  by  cone.  H2S04  at  100°  (bath). 

(III)  and  Br-10%  aq.  NaOH-CHCI3  at  -12°  to  —15°  give  the 

.V-Br-derivative  (V),  converted  by  30%  aq.  KOH  at  50 — 60°  into 
Et  a-amino-a-ethylvalerate,  b.p.  61°/3-8  mm.  (hydrochloride,  m.p. 
80 — 86°).  (V)  with  NaOMe-MeOH  at  room  temp,  overnight,  then 

at  80°,  affords  Et  a-carbomethoxvamino-a-ethylvalerate  (VI),  b.p. 
92 — 93-5°/5  mm.  Br-MeOH  and  (IV)-NaOEt-EtOH  at  0°,  followed 
by  NaOMe,  at  room  temp,  overnight,  then  at  80°,  yield  Me  a-amino- 
a-ethylvalerate,  b.p.  94°/6-5  mm.  (hydrochloride,  m.p.  133 — 134°; 
pkenylcarbamyl  derivative,  m.p.  122 — 124°),  and  some  a-carbometh- 
oxyamino-a-ethylvalerale  (VII),  m.p.  112°  (decomp.)  [obtained  also 
from  (IV)  and  Br-MeOH-NaOMe  at  20°].  a-Amino-a-ethylvaleric 
acid,  m.p.  303°  (sealed  capillary)  (chloroacetyl,  m.p.  191 — 192°, 
carbamyl,  decomp.  187 — 187-5°,  and  hydantoin  derivative,  m.p. 
145-5 — 146-5°),  is  obtained  by  hydrolysis  of  its  Me  or  Et  ester,  by 
heating  the  respective  hydrochloride  with  Ag2C03,  or  by  hydrolytic 
decomp.,  using  aq.  Ba(OH)2  at  120 — 125°  or  120 — 140°,  of  (VI) 
and  (VII),  respectively. 

VII.  CN-C(CH2BuP)2-C02Et,  b.p.  157°/16  mm.,  and  cone.  H2S04 
at  100°  (bath)  give  Et  a-carbamyl -^-methyl- a-isoamylhexoate ,  m.p. 
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63 — 66°  (acid,  m.p.  140 — 143°;  diisoamvlacetamide,  new  m.p.  118 — 
118  5°),  thence  the  jV-Br-derivative  (VIII),  converted  by  10%  aq. 
NaOH  at  25 — 30°,  then  at  <20°,  into  carbethoxydiisoamylmethyl- 
carbimide  (IX),  b.p.  126-5— 127°/~5-5  mm.  (NH2Ph  gives  th ephenyl- 
carbamido- derivative,  Et  a-phenylcarbamido-8-methyl-a.-isoamylhexo- 
ale,  m.p.  118 — 119°).  (IX)  refluxed  with  fuming  HC1  yields,  through 
the  hydrochloride ,  m.p.  280 — 282°  (decomp. ),  a-amino-8-methyl-a-iso- 
amylhexoic  acid  ( a-aminodiisoamylacetic  acid)  (X),  m.p.  290°  (de¬ 
comp.)  [ phenylcarbamyl  derivative,  m.p.  177°  (decomp.);  chloro- 
acetyl  compound,  m.p.  153°].  (IX)  and  a-amino-y-methyl-a-isobutyl 
valerate  in  N-NaOH  at  70 — 80°  afford  N-(carboxydiisobutylmethyl)- 
iS'-(carbethoxydiisoamylmethyl)carbamide,  m.p.  184 — 185°.  (VIII) 
and  NaOMe— MeOH  at  80 — 83°  yield  Et  a-carbomethoxyamino-8- 
methyl-a-isoamylhexoate ,  b.p.  132 — 133° j — -4 ■  3  mm.,  hydrolysed  by 
refluxing  with  aq.  Ba(OH),  at  120 — 125°  to  (X).  A.  T.  P. 

Synthesis  of  ^/-serine.  C.  E.  Redemann  and  R.  N.  Icke  (/.  Org. 
Chem.,  1943,  8,  159—161).-  Passage  of  OH-[CH2]2-OEt  over  Cu 
chromite  heated  at  310—330°  in  a  vertical  Pyrex  tube  gives 
OEt-CHj-CHO  in  30 — 35%  yield.  This  is  converted  into  <f/-serine, 
m.p.  243 — 244°  (decomp.)  after  darkening  at  228°  (corr.),  by  the 
modified  Strecker  reaction.  H.  W. 

Characteristic  reaction  possibilities  of  natural  compounds  contain¬ 
ing  sulphur.  A.  Schoberl  (Angew.  Chem.,  1940,  53,  227 — 232). — 
A  lecture. 

Aliphatic  carbodi-imides.  II.  E.  Schmidt  and  W.  Striewsky 
( Ber .,  1940,  73,  [B],  286 — 293). — Simplified  methods  for  the  prep, 
of  OMe-CH2-CNS  (I)  and  OEt'CHpCNS  are  given.  KH,Me  trans¬ 
forms  (I)  in  Et20  into  X- methyl-"^' -methoxy  methylthiocarbamide ,  m.p. 
76 — 77°,  converted  by  HgO  in  dry  EtzO  into  methylmethoxymethyl- 
carbodi-imide  (II),  b.p.  35-5 — 36-5°/  10  mm.,  which  slowly  becomes 
acid  when  preserved  yielding  a  solid  which  does  not  regenerate  (II) 
when  distilled.  Similar  methods  are  used  in  the  prep,  of  N -  methyl¬ 
s'  etkoxymcthyl  ,  m.p.  83 — 84°;  N-methoxymethyl-lS'-n-p ropyl-,  <m.p. 
58-5 — 59-5°;  Si -methoxymethyl-N' -isopropyl-,  needles,  m.p.  80-5 — 
81-5°,  or.  less  frequently,  plates,  m.p.  73 — 75°  when  rapidly  heated 
or  m.p.  80 — 81°  softens  at  73 — 75°  when  slowly  heated  ;  N -ethoxy- 
methyl-Sl' -isopropyl-,  m.p.  77 — 78°;  N-melhoxymethyl-iA'-isohexyl-, 
m.p.  35-5 — 37°;  SS-cyclahexyl-'N'-melhoxymethyl-,  m.p.  103 — 104°, 
and  sA-cyclohexyl-N'-ethoxymethyl-,  m.p.  109 — 110°,  -tkiocarbamide . 
These  are  converted  respectively  into  methyletho xy methyl- ,  b.p.  46 — 
47°/10  mm.;  methoxymethyl-a-propyl-,  b.p.  6T5 — 62-5°/10  mm.; 
methoxymethylisopropyl- ,\>  .p  .52 — 53°/10  mm. ;  ethoxymethylisopropyl, 
b.p.  62-5 — 63-5°/10  mm.;  methoxymethylisohexyl -,  b.p.  97 — 98°/10 
mm.;  cyclohexylmethoxymethyl-,  b.p.  109 — 110°/10mm.;  and  cyclo- 
hexylethoxymethyl- ,  b.p.  117-5 — 118-5°/10  mm.,  -carbodi-imide . 

H.  W. 

Hydrogenation  of  adiponitrile. — See  B.,  1943,  II,  209. 

[Manufacture  of]  unsaturated  ether  nitriles,  cyanoalkyl  ethers  of 
monohydric  alicyclic  alcohols,  and  cyanoalkyl  ethers  of  ether  alcohols. 
—See  B.,  1943,  II,  208. 
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Carbohydrate  formation  in  nature. — See  A.,  1943,  III,  534. 

Lead  tetra-acetate  oxidations  in  the  sugar  group,  m.  Triphenyl- 
methyl  ethers  of  /J-methyl-B-arabinopyranoside  and  of  a-methyl-L- 
fucopyranoside.  Determination  of  their  structures.  R.  C.  Hockett 
and  D.  F.  Mowery,  jun.  (J .  Amer.  Chem.  Soc.,  1943,  65,  403 — 409; 
cf.  A.,  1939,  II,  407,  493). — /J-Methyl-D-arabmopyranoside  (I)  (0-133) 
with  CPhjCl  (0-16  mol.)  in  CSHSN  at  23°  (18  days)  gives  the  2 -CPh. 
ether  (II)  (40%),  m.p.  143—145°,  [a]  -79-7°  in  EtOH,  -75-8°  in 
CHClj,  and  2  :  8-(CPh,)t  ether  (III)  (6%),  m.p.  191—192°,  [a]  -81-7° 
in  CHClj,  —58-6°  in  CSHSN,  and  a  syrup,  which  with  Ac20-C5H5N 
at  0°  gives  the  3  CPh,  ether  2  :  4-diacetate  (IV),  m.p.  202 — 203°, 
[a]  -107-6°  in  CHC13.  In  boiling  NaOMe-MeOH,  (IV)  gives 
fl-methyl-D-arabinopyranoside  3-CPh,  ether  (V),  +  2MeOH,  m.p.  157 — 
159°,  [a]  -  103-7°  in  CHClj,  -93-3°  in  MeOH,  which  resists  the 
action  of  Pb(OAc)4  in  CSH5N  (proof  of  structure).  The  structure 
of  (II)  could  not  be  thus  determined,  since  reaction  in  C6HSN  is  so 
fast  that  the  difference  for  ff-mcthyl-B-glucopyranoside  and  (I)  is 
indistinct.  AcOH  causes  perceptible  hydrolysis  of  the  CPh3  ethers, 
but  can  be  used  as  solvent  for  rate  determinations  if  allowance  is 
made  for  this  consumption  of  reagent;  thus,  (II)  is  shown  to  con¬ 
tain  the  eis-glycol  grouping.  (Ill)  gives  fi-methyl-D-arabmopyranos- 
ide  2  :  3-(CPh3)2  ether  i-acetate,  m.p.  193 — 194°,  [a]  —98-8°  in 
CHClj,  [a]®  — 109-7°  in  C3H5N ;  when  kept  in  AcOH  at  60°,  this 
loses  the  CPh3  to  give  a  solution  which  is  attacked  by  Pb(OAc),  at 
a  rate  characteristic  of  irans-glycols,  thus  establishing  the  structure 
of  (III).  CPh3-OAc  is  unaffected  by  Pb(OAc),-AcOH.  CPh3  is 
removed  from  (III)  by  AcOH  at  60°  but  not  from  (IV)  at  room 
temp.  CPhjCl  converts  (V),  but  not  (II),  into  (III).  50%  of 
(III)  is  obtained  by  using  4  mols.  of  CPhjCl  per  mol.  of  (I),  a- 
Methyl-L-fucopyranoside  gives  81-5%  of  the  2-CPh3  ether,  m.p. 
127—128°  (corr.),  [a]  -58-0°  in  CHC13  (cf.  A.,  1934,  635)  (3  :  4 -di- 
acetaie,  m.p.  208 — 210°,  [a]  —37-5°  in  CHC13),  the  structure  of 


which  is  proved  as  above  and  confirmed  by  the. similarity  of  its 
[Aflj>  to  that  of  (II).  The  OH  at  C<2)  is  thus  the  most  reactive 
sec.  OH.  Unless  otherwise  stated,  [a]  are  [a]!?.  R.  S.  C. 

Mutarotation  of  jS-D-altrose.  N.  K.  Richtmyer  and  C.  S.  Hudson 
( J .  Amer.  Chem.  Soc.,  1943,  65,  740 — 741). — /3-B-Altrose  exhibits 
mutarotation  which  is  very  rapid  at  first  (cf.  A.,  1935,  II,  135; 
also  Austin  et  al.,  A.,  1934,  759).  Its  initial  [a]f?  is,  by  extra¬ 
polation,  »■*»—  69°,  its  final  [a]iJ  +33-1°,  in  H20.  R.  S.  C. 

Hydrogenation  of  invertible  saccharides. — See  B.,  1943,  II,  209. 

Synthesis  of  disaccharide  acetates  in  the  mannose  series.  E.  A. 
Talley,  D.  D.  Reynolds,  and  W.  L.  Evans  (J.  Amer.  Chem.  Soc., 
1943,  65,  575 — 582). — Acetobromomannose  (I),  j9-Z)-mannose 
1:2:3:  4-tetra-acetate,  CaSOj,  Ag20,  and  I  in  CHClj  give  6-/3-D- 
mannosido-6-fi  T> -mannose  octa-acetate  (39%),  m.p.  152 — 153°  (corr.), 
Md  +19-6°  in  CHClj,  which  is  shown  to  be  the  normal  form  by 
constancy  of  [a]  in  HC1-CHC13  and  by  hydrolysis  by  NaOMe- 
MeOH  or  acid  to  6-|3-.D-mannosido-/M>-mannose,  softens  70°,  de¬ 
comp.  90 — 95°  ( phenylosazone ,  m.p.  122 — 128°) ;  absence  of  I  leads 
mainly  to  a  syrup,  probably  containing  ortho-esters.  /3-D- Glucose 
1:2:3:  4-tetra-acetate  (II)  with  (I)  and  CaSO<  in  CHClj  (presence 
of  I  leads  mainly  to  the  normal  acetate)  yields  d-  (III),  m.p.  168 — 
169°  (corr.),  [a]??  +17-1°  in  CHC13,  and  i-tf-Tl-glucoside  1  :  2  :  3  :  4- 
tetra-acetate)-T)-mannose  3' :  4' :  6' -triacetate  6:1':  2' -orthoacetate  (IV), 
m.p.  174 — 174-5°  (corr.),  [a]?,2  —27-6°  in  CHC13,  and  a  residue! 

_ whence  very  dil.  HC1  and  hot  H20 

O-CH  yield  an  amorphous  ,  normal  octa- 

Ar.1G10-C*Me<^Q..„  |  acetate  (V),  softens  83 — 87°,  [a]f? 

OAc-CH  9  +33-5°.  (Ill)  and  (IV)  are  stereo- 

HC-OAc  isomerides  at  C*  of  the  orthoacetate 

(.4.)  Hr _ I  (A  ;  ACjGl  =  glucose  tetra-acetate 

CH  -OAc  residue  linked  to  C*  by  C(6)-0),  since 
'  acid  removes  eight  and  alkali  removes 

seven  Ac.  Moreover,  in  HC1-  CHC13,  [<j]^j*  bf  (III)  and  (IV)  changes 
very  rapidly  to  +44°  and  +43°,  respectively,  the  rate  being  inde¬ 
pendent  of  the  [HC1]  provided  that  1  mol.  of  HC1  is  present ;  this 
is  followed  by  a  slower  decrease  in  [a],  the  rate  of  which  is  dependent 
on  the  [HC1].  In  HBr-CHCl3,  there  is  a  similar  very  rapid  rise  in 
[a],  followed  by  a  slower  further  rise  at  a  rate  dependent  on  the 
[HBr].  The  rapid  rises  are  due  to  hydrolysis  to  (II)  +  acetochloro- 
or  acetobromo-mannose  (VI).  respectively;  this  is  confirmed  by  the 
crude  product  formed  in  HBr  showing  the  darkening  and  evolution 
of  HBr  characteristics  of  (VI).  The  subsequent  slower  changes  are 
due  to  decomp,  of  (II),  which  in  HC1-  or  HBr-CHCl3  shows  a 
decrease  and  rise,  respectively,  of  [a]  at  rates  similar  to  those  found 
for  (III)  and  (IV).  The  normal  acetate  structure  of  (V)  is  shown  by 
removal  of  8  Ac  by  alkali,  by  stability  in  HC1-CHC13,  and  by  con¬ 
version  by  HBr-AcOH-Ac20  at  —2°  into  acelobromo-b-fl-T)-man- 
noside-Tl-glucose  (VII),  m.p.  172 — 172-5°  (rapid  heating),  decomp. 
— 182°,  [0]“  +151-5°  in  CHC13  [yields  two  trisaccharides  (not  yet 
described)].  With  AgOAc-AcOH-I-CaSOj  in  CHC13,  (VII)  yields 
an  acetate  (VIII),  softens  90—94°,  [a]g  +43°.  Purification  of  (V) 
or  (VIII)  by  “  flowing  "  chromatography  on  A1203  (freed  from  alkali 
by  AcOH)  yields  pure  6-fl-'D-mannosido-fl-T)-glucose  octa-acetate 
(normal  form),  softens  90 — 95°,  [a]!?  +38  9°  in  CHC13,  from  which 
alkali  removes  eight  Ac.  R.  S.  C. 

Synthesis  of  an  epimeric  pair  of  trisaccharides  containing  mannose 
units.  E.  A.  Talley  and  W.  L.  Evans  (J.  Amer.  Chem.  Soc.,  1943, 
65,  573 — 574). — jB-i+Mannose  or  -glucose  1:2:3:  4-tetra-acetate 
with  acetobromo-6/S-.D-mannosido-.D-glucose,  CaSOj,  Ag20,  and  I 
in  CHClj  gives  1 2- fi-D-mannosido-tpi-fi-  (I)  (46%),  m.p.  112 — 113° 
(corr.),  [a]“  +14-3°  in  C6H8,  +11-2°  in  CHClj,  and  -j3 -gentiobiose 
hendeca-acetate  (58%),  m.p.  118—119°  (corr.),  [a]|,*  +20-2°  in  CHC13, 
respectively,  insol.  in  EtaO.  The  possible  identity  of  (I)  with  the 
trisaccharide  acetate  from  “  Konjac  ' 1  mannan  (Xishida  et  al..  A., 
1930,  1413)  is  discussed.  R.  S.  C. 

Synthetic  glycosides  of  strophanthidin.  F.  C.  Uhle  and  R.  C. 
Elderfield  (J.  Org.  Chem.,  1943,  8,  162 — 169). — Strophanthidin  is 
converted  by  acetobromoglucose  in  anhyd.  dioxan  containing 
Ag2C03,  anhyd.  MgSO,,  and  I  into  strophanthidin  fi-d-glucoside 
tetra-acetate,  m.p.  240 — 250°,  softens  at  ~165°  dependent  on  rate 
of  heating,  [a%'  +24°  in  CHC13.  Strophanthidin  jl-d-galactoside 
tetra-acetate  has  m.p  236 — 237°  (decomp. ),  softens  at  230°,  [a]ff  +16° 
in  CHClj,  fl-d-xyloside  triacetate,  m.p.  240 — 250°  (decomp.)  after 
softening,  [a]p8  —10°  in  CHClj,  and  fi-l-arabinoside  triacetate,  m.p, 
~200°  (decomp.),  softens  at  ~155°  greatly  dependent  on  rate  of 
heating.  The  acetates  are  hydrolysed  by  Ba(OMe)2  in  MeOH  to 
strophanthidin  fi-d-glucoside,  m.p.  234 — 236°  (decomp.),  softens  at 
228°,  [a]jf  +21°  in  H20,  fl-d-xyloside,  m.p.  152 — 154°  (decomp.), 
[“]»  +1'  >n  95%  EtOH,  fl-l-arabinoside,  m.p.  ~210°  (decomp.) 
after  softening,  [ajj]1  31°  in  EtOH,  and  non-cryst.  /J-d-galactoside. 
Pharmacologically  the  glycoside  acetates  are  considerably  less 
potent  than  the  glycosides,  which,  iu  turn,  are  more  potent  than 
the  aglycons.  Introduction  of  Ac  into  the  latter  causes  greatly 
increased  activity  whereas  acetylation  of  the  sugar  compound 
lowers  activity  in  most  cases.  The  activity  of  the  glycosides  fall/ 
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within  the  same  general  range  whereas  that  of  their  acetates  varies 
over  a  much  wider  range.  H.  W. 

Constitution  of  the  polysaccharide  synthesised  by  the  action  of 
crystalline  muscle-phosphorylase.  W.  Z.  Hassid,  G.  T.  Cory,  and 
R.  M.  McCready  (J.  Biol.  Chem.,  1943,  148,  89— 96).— The  poly¬ 
saccharide  (I),  [a]D  +150°  in  N-NaOH,  synthesised  by  the  action 
of  cryst.  muscle-phosphorylase  on  glucose  1 -phosphate  is  similar  in 
properties  to  that  formed  by  potato-phosphorylase  and  to  the 
amylose  fraction  from  potato  starch.  It  is  sparingly  sol.  in  H20 
and  rapidly  retrogrades  from  solution ;  it  produces  a  more  intense 
blue  colour  with  I  than  do  natural  starches  and  in  contrast  to  the 
latter  is  almost  completely  hydrolysed  to  maltose  by  /3-amylase. 
It  does  not  activate  muscle-phosphorylase.  The  methylated  syn¬ 
thetic  muscle-polysaccharide  gives  0-6%  of  tetramethylglucose  on 
hydrolysis,  indicating  a  chain  length  of  ~200  units.  The  main 
product  of  hydrolysis  is  2  :  3  :  6-trimethylglucose ;  a  small  amount 
of  dimethylglucose  is  also  present.  (I)  appears  to  consist  of  long, 
unbranched  chains  in  which  the  glucopyranose  units  are  joined  by 
a-glucosidic  linkings  between  Qp  and  C(4j.  H.  W. 

Solution  viscosities  of  the  amylose  components  of  starch.  J.  F. 
Foster  and  K.  M.  Hixon  (/.  Amer.  Chem.  Soc.,  1943,  65,  618 — 622). — 
The  dependence  of  ij  in  (CHj'NHj),  on  concn.  is,  determined  for 
amylose  pptd.  from  maize,  potato,  tapioca,  and  lily  bulb  starch  by 
BuOH,  “  cryst.”  amylose  and  amylodextrin  from  maize,  amylose 
extracted  from  maize  by  hot  H.O,  and  synthetic  starch.  The 
results  fully  confirm  the  deductions  from  titration  by  I  (Bates 
el  al.,  A.,  1943,  II,  157).  Synthetic  starch  behaves  anomalously 
in  both  cases,  probably  owing  to  heterogeneity.  R.  S.  C. 

Determination  of  the  liquefaction  of  starch.  K  Mayer  ( Z .  physiol. 
Chem.,  1939,  262,  29 — 36). — The  liquefaction  of  starch  by  enzyme 
solutions  which  contain  saccharifying  enzymes  can  be  studied  by 
using  as  substrate  starch  which  has  been  oxidised  by  I.  This 
material  is  not  attacked  by  saccharifying  amylases.  H.  W. 

Changes  of  starch  during  oxidation.  F.  F.  Farlev  (Iowa  State 
Coll.  J.  Sci.,  1942,  17,  57—59;  cf.  A.,  1938,  II,  474).— Hydrolysis 
of  maize  starch  (I)  paste  oxidised  by  Br  produces  50-7%  glycuronic 
anhydride  equiv.  and  the  presence  of  glycuronic  acid  units  was 
confirmed  by  its  isolation.  Oxime  formation  is  equiv.  to  a  sec.  OH 
in  65 — 75%  of  the  glucose  anhydride  units.  C02H  groups  are 
produced  in  excess  of  the  uronic  acid  units  and  there  is  evidence 
for  splitting  of  hexose  units  at  a  glycol  grouping.  A  mechanical 
theory  of  the  electrolytic  oxidation  of  (I)  granules  by  alkaline 
NaOCl  is  proposed ;  industrial  application  of  the  theory  depends 
on  cheap  power  and  the  discovery  of  a  suitable  anode  to  replace  Pt. 

F.  R.  G. 

Configuration  of  starch  and  the  starch-iodine  complex.  I/  'Di- 
chroism  of  flow  of  starch-iodine  solutions.  R  E.  Rundle  and  R.  R. 
Baldwin,  n.  Optical  properties  of  crystalline  starch  fractions. 
R.  E.  Rundle  and  D.  French  (J .  Amer.  Chem.  Soc.,  1943,  65,  554 — 
558,  558 — 561). — I.  After  staining  with  I,  blue-staining  starch  pastes 
(  and  the  BuOH-ppt.  (I)  from  maize  or  potato  starch  show  dichroism 
of  flow  (qual.  observation  described) ;  red-staining  starches,  waxy 
maize  and  glutinous  rice  starches  show  only  traces  of  dichroism ; 
glycogen  and  the  residue  from  (I)  purified  by  adsorption  on  cellulose 
show  no  dichroism.  The  dichroic  solutions  absorb  light  with  its 
electric  vector  parallel  to  the  flow  lines  more  strongly  than  if  the 
vector  is  normal  thereto.  The  dichroism  requires  that  the  long 
axes  of  the  I  mols.  be  parallel  to  the  long,  axes  of  the  starch-I 
complex;  of  two  possible  structures,  one  (A)  is  that  in  which  the 
starch  forms  a  helix  enclosing  the  I  (cf.  Freudenberg,  A.,  1940, 
II,  120). 

II.  The  cryst.  amylose  of  Kerr  et  al.  (A.,  1943,  II,  156)  consists 
of  optically  negative,  probably  uniaxial  platelets;  after  staining 
with  I,  these  are  highly  dichroic,  light  with  its  electric  vector  in 
the  plane  of  the  platelets  being  the  more  weakly  absorbed.  The 
birefringence!  of  (I)  is  very  similar;  (I)  forms  rosettes  of  flattened 
spherocrystals  and  probably  consists  of  the  platelets  of  Kerr  et  al. 
with  the  normals  in  one  plane.  These  results  are  in  best  accord 
with  structure  (A) ;  a  three-dimensional  structure  is  proposed. 

R.  S.  C. 

Oxidation  of  cellulose  ;  reaction  of  cellulose  with  periodic  acid. 
H.  A  Rutherford,  F.  W.  Minor,  A.  R.  Martin,  and  M.  Harris  ( J . 
Res.  Nat.  Bur.  Stand..,  1942,  29.  131 — 141). — In  the  early  stages  of 
the  oxidation  of  cellulose  by  HIO,  (when  ~1%  of  the  glucose 
residues  is  attacked)  the  reaction  is  confined  to  the  oxidation  of 
sec.  OH  groups  to  CHO  and  results  in  the  rupture  of  the  C  chain 
between  Cjp  and  Qp  of  the  glucose  unit.  In  accordance  with 
this  mechanism  2  CHO  result  from  each  mol.  of.HIO,  consumed. 
■CHO  of  periodic  acid-oxycellulose  (I)  can  be  converted  into  -C02H, 
titration  of  which  provides  an  independent  check  on  the  content 
of  the  former.  (I)  is  characterised  by  its  susceptibility  to  further 
attack  by  alkaline  solutions.  The  alkali-sensitivity  of  these 
materials,  as  measured  by  solubility  in  hot,  dil.  NaOH  and  by 
cuprammonium  fluidity,  appears  oc  CHO  content.  Alkali-lability 
practically  ceases  with  the  complete  transformation  of  -CHjO  into 
•C02H.  This  suggests  that  the  sensitivity  of  (I)  to  alkali  does  not 
depend  solely  on  the  rupture  of  the  glucose  ring  between  C(2)  and 


C(j)  but  is  related  to  the  sp.  instability  towards  alkali  of  the 
dialdehyde  formed  during  the  oxidation.  H.  W. 

Fractionation  of  cellulose  acetate.  ■  A.  M.  Sookne,  H.  A.  Ruther¬ 
ford,  H.  Mark,  and  M.  Harris  (J .  Res.  Nat.  Bur.  Stand.,  1942,  29. 
123—130). — By  fractional  pptn.  by  EtOH  from  COMe2  solution  2 
kg.  of  technical  cellulose  acetate  has  been  separated  into  15  frac¬ 
tions  varying  in  degree  of  polymerisation  from  30  to  380.  The  dis¬ 
tribution  of  chain  lengths  in  the  initial  material  (excepting  the 
first  fraction)  is  deduced  from  the  viscosimetrically-determined 
chain  lengths  of  the  fractions.  The  first  fraction  is  not  completely 
sol.  in  COMe2  or  OH-[CH2]2-OMe  and  therefore  no  estimate  of  the 
degree  of  polymerisation  can  be  obtained.  A  large  proportion  of 
the  ash  and  haze-producing  materials  is  contained  in  this  first 
fraction.  All  the  other  fractions  have  very  low  ash  contents  and 
with  the  exception  of  the  fractions  of  very  low  degree  of  poly¬ 
merisation  the  Ac  contents  are  const.  A  phase  diagram  showing 
some  of  the  solubility  relationships  of  the  starting  material  and 
several  of  the  fractions  is  given.  H.  W. 

Formation  of  anhydro-structures  by  alkaline  deacylation  of  a 
partly  substituted  cellulose  acetate  p-toluenesulphonate.  T.  S. 

Gardner  and  C.  B.  Purves  (J.  Amer.  Chem.  Soc.,  1943,  65.  444 — 
449). — A  cellulose  acetate  £-toluenesulphonate  (A.,  1942,  II,  397) 
containing  0T96  primary  and  0  054  sec.  £-C6H4Me-S03  per  glucose 
residue  with  an  excess  of  N-NaOH  in  MeOH  gives  an  anhydro- 
cellulose  (I),  analysis  of  which  and  of  the  derived  (Ac20— C5H6N; 
60°)  acetate  (II)  suggests  presence  of  0  060  OMe,  0  007  £-C6H4Me-S03, 
and  0-183  anhydro-groups  per  glucose  residue.  With  2-3%  HC1- 
MeOH  at  130°  (40 — 50  hr.),  (II)  gives  the  equi¬ 
librium  mixture  (0  025  mol.)  of  a-  and  (3-3  :  6- 
anhydroglucofuranoside  and  an  anhydrodihexose 
(III)  (0-022  mol.)  \_Met  derivative  (IV),  bp. 
136— 140°/10-3  mm.,  Mg’  +94°in  CHC1J.  (Ill) 
probably  has  the  structure  shown, (  since  (IV)  is 
stable  to  hydrolysis  and  methanolysis  and  having 
regard  to  the  current  interpretation  of  the  action 
of  alkali  on  ^-toluenesulphonates.  Since  (I)  has  a  chain  length 
— -200  and  swells,  but  does  not  dissolve,  in  5 — 17%  aq.  NaOH, 
cuprammonium  or  Triton  F  solution,  or  org.  solvents,  it  probably 
contains  many  (III)  units  joined  by  1  :  4-  and  crossed  linkings. 

R.  S.  C. 

III.— HOMOCYCLIC. 

Physical  data  of  monoalkylcyc/o-pentenes  and  -pentanes.  A.  W. 
Schmidt  and  A,  Gemassmer  ( Ber .,  1940,  73,  [B],  359 — 366). — 
Grignard  synthesis  from  AlkCl  and  cyc/opentanone  gives  1-alkyl-A1- 
cyclopentenes,  hydrogenated  (Pt02— AcOH)  to  eyelopentanes  (cf.  A., 
1939,  II,  361).  The  following  are  prepared  :  1  -octyl-,  m.p.  —36-5°, 
b.p.  110 — 1 1 1°/1 1  mm.,  -decyl-,  m.p.  —16-5°,  b.p.  111°/0-05  mm., 
-dodecyl-,  m.p.  —2-5°,  b.p.  117°/01  mm.,  -tetradecyl-,  m.p.  115°, 
b.p.  128 — 130°/0-05  mm.,  -hexadecyl-,  m  p.  24-5°,  b.p.  148 — 150°/0-05 
mm.,  and  -octadecyl-A1-cyciopentene,  m.p.  30-5°,  b.p.  178 — 180°/0-05 
mm.;  n -octyl-,  m.p.  — 44-5°,  b.p.  106°/10  mm.,  -decyl-,  m.p.  —23-5°, 
b.p.  117 — 1 18°/0-06  mm.,  -dodecyl-,  m  p.  — 7-5°,  b.p.  116 — 117°/0-05 
mm.,  -tetradecyl,  m.p.  8°,  b.p.  129°/0-05  mm.,  -hexadecyl-,  m.p. 
19-5°,  b.p.  149°/0-05  mm.,  and  -octadecyl-cyclopentane,  m.p.  28J, 
b.p.  180“/0-05  mm.  Other  physical  consts.,  eg,  d  and  -q,  are  re¬ 
corded,  and  some  m.p.  curves  are  shown.  A.  T.  P. 

Production  of  aromatic  hydrocarbons. — See  B.,  1943,  II,  210. 

Polyiropropylbenzenes.  I.  Preparation  and  properties  of  two  di-, 
two  tri-,  and  one  tetra-rsopropylbenzene.  A.  Newton  (/.  Amer. 
Chem.  Soc.,  1943,  65,  320 — 323). — In  presence  of  96%  H2S04  at 
30—40°  C,H„  and  C3H,  give  C,H4Prf2  (1  :  3- :  1  :  4-  58-6:41-4 
pts . ) ,  C.HjPrft,  (1  :  2  :  4-  :  1  :  3  :  5-  83-7  :  16  3  pts.),  C6H4Pr/*4  (only 
1:2:4:  5  ),  and  alkyl  sulphates.  In  presence  of  A1C13  at  60°, 
there  are  formed  C6H4Pr02  (1  :  3- :  1  :  4-  65-4  :  34-6  pts.),  C6H3Pr03 
(only  1:3:  5-),  and  CeH2Pr34  (only  1  :  2  :  4  :  5-).  Physical  pro¬ 
perties  of  the  products  are  given.  R.  S.  C. 

Rearrangements  in  the  Friedel  Crafts  alkylation  of  benzene.  H. 

Gilman  and  R.  N.  Meals  (/.  Org.  Chem.,  1943,  8,  126—146).— 
Examination  of  the  literature  shows  that  primary  alkyl  compounds 
give  both  primary  and  sec. -alkylbenzenes  and  higher  temp,  favour 
the  formation  of  the  latter,  sec. -Alkyl  compounds  afford  sec.  and 
never  primary  alkylbenzenes.  iso  Alkyl  compounds  appear  to  have 
little  tendency  to  form  tsoalkylbenzenes  and  give  largely  tert.- 
alkylbenzenes  which  are  the  exclusive  products  from  ferf. -alkyl 
compounds.  Under  mild  experimental  conditions  C6H8  and  a 
primary  H-alkyl  bromide  in  presence  of  A1C13  give  a  mixture  of 
alkylbenzenes  in  which  Ph  is  probably  attached  to  each  C  of  the 
alkyl  residue.  The  evidence  obtained  does  not  indicate  any  appre¬ 
ciable  branching  of  the  alkyl  chain  under  the  experimental  con¬ 
ditions  used.  M-C6H13Br  and  C„H6  in  presence  of  A1C13  give  a-, 
/3-,  and  y-phenylhexane  and  n-C12H25Br  affords  a  mixture  of  dodecyl- 
benzenes  in  which  a-  and  £-phenyIdodecane  have  been  identified. 
The  a-Ph  derivatives  have  been  isolated  from  CeH9  and  n-C14H23Br, 
»-CleH33Br,  and  «-C1BH37Br.  The  a-phenylalkanes  are  prepared 
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synthetically  by  Clemmensen  reduction  of  the  appropriate  Ph  alkyl 
ketone  or  by  the  Wurtz-Fittig  reaction,  sec. -Alky lbenzenes  are 
obtained  from  the  appropriate  ketone  and  Grignard  reagent  followed 
by  dehydration  of  the  carbinol  with  60%  H2S04  and  subsequent 
reduction  of  the  olefine  by  Na  and  EtOH.  The  hydrocarbons 
are  finally  transformed  into  their  sulphonamides  or  derivatives 
thereof.  The  following  are  described  :  n-hexadecyl-,  b.p.  202 — 213°/ 
7  mm.,  n -tetradecyl-,  b.p.  188 — 189°/6  mm.,  n-dodecyl-,  b.p.  164°/ 
4  mm.,  n -heptyl-,  b.p.  240 — 244°/l  atm.,  and  n-hexyl-benzene,  b.p. 
220 — 222°/l  atm.;  p-phenyldodecan-p-ol,  b.p.  174 — 177°/7  mm.; 
y-phenyldodecan-y-ol,  b.p.  168°/5  mm. ;  y-phenyldodecan-S-ol,  b.p. 
170°/4  mm.,  z-phenyldodecan-z-ol,  b.p.  166 — 168°/5  mm.,  l-phenyl- 
dodecan-l,-ol,  b.p.  169 — 170°/6  mm.,  ]3-phenylhexan-/J-ol,  b.p.  120°/ 
10  mm.,  and  y-phenylhexan-y-ol,  b.p.  134°/27  mm.,  (S-,  b.p.  160 — 
162°/5  mm.,  y-,  bp.  165°/7  mm.,  S-,  b.p.  153 — 154°/5  mm.,  £-, 
b.p.  156 — 157°/6  mm.,  and  b.p.  161°/9  mm.,  phenyldodecene,  /J-, 
b.p.  125 — 130°/42  mm.,  and  y-,  b.p.  125 — 130°/56  mm.,  -phenyl- 
hexene;  j}~,  b.p.  161°/7  mm.,  y-,  b.p.  171°/13  mm.,  S-,  b.p.  164°/ 
17  mm.,  £-,  b.p.  158°/7-5  mm.,  and  £-,  b.p.  153°/6  mm.,  phenyl- 
dodecane,  p-,  b.p.  208-7 — 210°/741  mm.,  and  y-,  b.p.  200 — 203-5°/ 
1  atm.,  -phenylhexane ;  hexadecyl-,  m.p.  97°,  tetradecyl-,  m.p. 
97-5 — 98°,  dodecyl-,  m.p.  97-5°,  a-methylundecyl- ,  m.p.  99°,  a-ethyl- 
decyl-,  m.p.  56°,  a-n-propylnonyl-,  m.p.  60°,  heptyl-,  m.p.  90-5°,  hexyl-, 
m.p.  86°,  and  a-methylamyl- ,  m.p.  83°,  -benzenesulphonamides ;  a- 
ethyldecyl-,  m.p.  103°,  a-n-propylnonyl-,  m.p.  112 — 112-5°,  a-n- 
butyloctyl-,  m.p.  107 — 107-5°,  and  a-n-amylheptyl-,  m.p.  128°,  -,3- 
naphthalenesulphonamides  ;  acetamido- derivatives,  m.p.  91°,  76°,  and 
127°,  respectively,  of  a-,  /?-,  and  y-hexylbenzene  and  corresponding 
diacetamido-componnds,  m.p.  200 — 202°,  178°,  and  199 — 201°,  re¬ 
spectively.  H.  W. 

Polymerisation  of  styrene  in  presence  of  3  :  4  ;  5-tribromobenzoyl 
peroxide.  C.  C.  Price  and  B.  E.  Tate  (J.  Amer.  Chem.  Soc.,  1943, 
65,  517— 520).— 3  :  4  :  5  :  l-CeHsBr3-C02H  [best  (60%)  prepared 
from  />-NH2’C8H4-C02H  according  to  Sudborough  (A,,  1894,  i, 
244)]  with  SOCl2  and  then  Na202-C,H,  at  0-5°  gives  di-3  :  4  :  5-tri¬ 
bromobenzoyl  peroxide  (I)  (18%),  m.p.  183 — 185°.  With  (I)  in 
C,H,  or  dioxan,  CH2iCHPh  (II)  gives  polymers,  C8H2Br3(C8H8)1203, 
C8H2Br3(C8H8)15Ov,  and  C8H2Br3(C8H8)38Ol8.  Presence  of  one 
C8H2Br3  per  mol.  indicates  the  reaction  mechanism,  but  the  source 
of  the  O  is  unknown.  Very  little  Br  is  introduced  into  polystyrene 
(III)  by  (I)  in  C8H8.  h  for  removal  of  (I)  from  C,HS  at  80°  in 
presence  of  (II)  is  0-0102 — --0-0108,  but  in  presence  of  (III)  is  0-0019. 
Bz202  and  (II)  in  dioxan  give  a  polymer,  Ph(C8H8)3103,  only  slightly 
degraded  by  boiling  cone.  HCl-AcOH.  O-free  (III)  is  unaffected 
by  peroxide-containing  dioxan  in  light.  R.  S.  C. 

Ester  groups  in  polystyrene  made  with  chloro-  and  bromo-benzoyl 
peroxides.  P.  D.  Bartlett  and  S.  G.  Cohen  (J.  Amer.  Chem.  Soc., 
1943,  65,  543 — 546). — Styrene  and  (/>-C6H1Br-C02)2  (I)  (explodes  at 
148°)  in  boiling  CSH,  give  polymers  containing  10-7%  (II)  and 
11-5%  of  Br  (II)  is  stable  to  boiling  20%  aq.  KOH  (cf.  Price 
et  al.,  A.,  1942,  II,  304),  but,  when  boiled  for  a  long  time  with 
NaOEt-EtOH,  yields  53%  of  />-C3H1Br-C02H  and  a  residue  con¬ 
taining  36%  of  the  Br.  Thus,  (II)  contains  <~36%  of  the  (I)  as 
/>C8H4Br  and  ~64%  as  ^>-C8H4Br-C02.  Hydrolysis  of  (II)  by 
NaOEt-EtOH-PhMe  with  later  addition  of  H20  is  less  satisfactory. 
Styrene  and  (p-CsHiCl-C02)2  (decomp.  138°)  at  81 — 84°  and  then 
100 — 103°  give  a  polymer  containing  0-096%  of  Cl,  which  by 
hydrolysis  by  NaOEt-EtOH-PhMe  with  later  addition  of  H20  is 
shown  to  contain  ~12%  of  p-C8H4Cl,  but  the  Cl  content  (0-015%) 
of  the  monomer  renders  this  result  uncertain.  R.  S.  C. 

Addition  of  triphenylmethyl  to  /J-methyl-A^-buten-y-inene.  A.  F. 
Thompson,  jun.,  and  D.  M.  Surgenor  (J.  Amer.  Chem.  Soc.,  1943 
65,  486 — 487) . — CPh3Cl,  Hg,  and  CH-C-CMelCH,  in  C8H8-N2  at 
room  temp,  give  aaayyy-hexaphenyl-S-methyl-A^-hexadiene  (47%), 
m.p.  184 — 185-5°  [contains  2  CX  (H2-PtOs-AcOH)],  which  with 
03  in  EtOAc  at  0°,  then  H2-Pd-CaC03l  and  finally  Ag,0  gives 
CPh3-COjH  and  COMe-CH2-CPh3.  R.  S.  C. 

Dialkylation  of  naphthalene,  n.  Synthesis  of  2  : 6-diphenyl- 
naphthalene.  C.  C.  Price  and  A.  J.  Tomisek  (J.  Amer.  Chem.  Soc., 
1943,65,439  -440;  cf- A.,  1943,  II,  126). — Phenylsuccinic  anhydride 
(prep,  from  the  acid  by  AcCl),  Ph2,  and  A1CI3  in  boiling  CS8  give 
i-p-carboxy-a-phenylpropionyldiphenyl.  m.p.  175  5 — 176°,  oxidised 
by  KMn08  to  />-C8H4Ph-C02H  and  reduced  by  Zn— Hg-conc.  HC1— 
AcOH-C,H,  to  p-phenyl-y-4-diphenylylbulyric  acid,  m.p.  120-5 — 
121°,  which  with,  successively,  SOCI2,  A1C13-CS2,  Zn-Hg-HCl- 
AcOH-C8H8,  and  Se  at  290 — 320°  gives  2  :  6-C10H8Ph2,  m.p.  233 — 
234°,  thus  proving  the  structures  of  the  products  of  Boudroux  (A., 
1929,  1050)  and  Pokrovskaja  et  al.  (A.,  1940,  II,  161).  R.  S.  C. 

Electronic  distribution  and  chemical  reactivity  in  condensed  un¬ 
saturated  hydrocarbons.  N.  Svartholm  ( Arkiv  Kemi.,  Min.,  Geol., 
1942,15,  A,  No.  13,  13  pp.). — A  discussion  of  the  C10H8  mol.  indicates 
that  a  picture  of  the  electron  distribution  can  be  obtained  by  a 
comparison  of  separate  superposition  diagrams  for  unexcited  and 
singly  excited  structures.  This  method  is  applied  to  anthracene, 
phenanthrene,  chrysene,  1  :  2-benzanthracene  (I),  pyrene,  1  :  2  :  3  :  4- 
and  1:2:5:  6-dibenzanthracene,  and  3  :  4-benzpyrene.  A  closer 


quantum-mechanical  study  of  electron  distribution  in  (I)  gives  a 
superposition  diagram  in  general  agreement  with  the  simpler  treat¬ 
ment.  Electron  distributions  in  (I)  and  the  three  last-named 
compounds  are  briefly  correlated  with  chemical  reactivity. 

A.  J.  E.  W. 

Action  of  magnesium  methyl  iodide  on  methyl  a-phenylcinnamate. 
Synthesis  of  2-phenyl-l  :  1-dimethylindene.  C.  F.  Koelsch  and 
P.  R.  Johnson  (J.  Amer.  Chem.  Soc.,  1943,  65,  565 — 567). — 
CHPhXPh-C02H  (I)  (from  CH2Ph-C02H,  PhCHO,  and  NaOAc  in 
Ac2OJ  with  Me0H-H2S04  gives  the  Me  ester,  which  with  MgMel  in 
Et20  gives  CHPhXPh-CMe2-OH  (II)  (50%),  m.p.  69—70°  (lit  68°) 
(absorbs  Br;  gives  no  CHI3).  Ph-[CH2:2-C02H  [obtained  (85%) 
by  electrolytic  reduction  of  (I)]  gives  the  Me  ester,  b.p.  168°/8  mm., 
which  with  MgMeI-Et20  yields  yS-diphenyl-p-methylbutan-p-ol  (86 — 
88%),  m.p.  68—69°,  dehydrated  by  H2S04-Ac0H  at  100°  to  afi-ii- 
phenyl-y-methyl- AB -n-butene  (III),  b.p.  150°/10  mm.  Oxidation  of 
(III)  by  Cr03-AcOH  at  room  temp,  gives  CH2Ph-COPh,  but  Brin 
CHCIj,  later  boiling  AcOH,  gives  2-phenyl-l  :  l-dimethylindene  (IV) 
(45%),  m.p.  61 — 62°,  also  obtained  in  — 10%  yield  from  (II)  by 
H2S04-Ac0H  and  oxidised  by  Cr03-AcOH  to  a-o-carboxyphenyl - 
isobutyrophenone  (V),  m.p.  210- — 211°  (stable  to  KMn04)  The 
products  of  Earl  et  al.  (A.,  1931,  340)  formulated  as  (IV)  and  (V) 
are  3-phenyl- 1  :  1-dimethylindene  and  a-o-benzoylphenylisobutyric 
acid,  respectively.  R.  S.  C. 

Thermal  isomerisation  of  indene  derivatives.  C.  F.  Koelsch  and 
P.  R.  Johnson  (/.  Amer.  Chem.  Soc.,  1943,  65,  567 — 573). — Pvrolysis 
of  1  :  3-  (I),  1  :  2-  (II),  or  2  :  3-diphenylindene  (III)  at  450°  in  N2 
gives  an  equilibrium  mixture,  (I)  8 — 20%,  (II)  4 — 6%,  (III)  47 — 
65%,  which  is  unchanged  by  further  pyrolysis  (cf.  A.,  1940,  II, 
355).  The  still  readier  isomerisation,  (II) -v—5-- (IIIl,  prevents  deduc¬ 
tion  whether  the  Ph  migrates  from  C(3>  or  C(1).  The  possibility  of 
migration  from  Ct  4)  is  proved  by  three  examples,  (i)  At  490° 
1:1:  3-triphenylindene  [prepared  by  interaction  of  CPh2XH-MgBr 
with  COPh2  to  give  CPh2!CH-CPh2-OII  (in  AcOH  gives  CPh2XXPh2) 
and  subsequent  dehydration  by  H2S04-Ac0H;  64%  yield]  gives 
86%  of  1:2:  3-triphenylindene  (and  a  red  gum),  which  is  also 
obtained  from  2  :  3-diphenylindone  by  MgPhBr,  followed  by  AcOH 
+  H2S04  (1  drop),  (ii)  Rapid  pyrolysis  of  3'-phenyls/«rofluorene- 
9  :  1  '-indene  (IV)  at  490°  gives,  probably  reversibly,  80%  of  9-phenyl- 
1:2:3:  4-dibenzfluorene  and  17%  of  unchanged  (IV).  (iii)  1  :  3- 
Diphenyl- 1  -methylmdene  (prep,  from  3-phenyl-3-methylindan-l-one 
by  MgPhBr  and  then  H2S04-Ac0H),  m.p.  59 — 60°,  at  470°  gives 
irreversibly  82%  of  a  mixture  of  2  :  3-diphenyl-l-  (V),  m.p.  106-5°, 
and  1  :  2-diphenyl-Z-methylindene  (VI),  m.p.  91°,  and  an  oil  which 
with  Cr03-AcOH  yields  o-C8H4Bz2,  o-C8H4Bz,CO!H  (VII),  and 
BzOH ;  the  (VII)  is  derived  from  1  :  3-diphenyl-3-methylindene, 
formed  to  a  small  extent  by  migration  of  Me.  Structures  are 
proved  as  follows.  Crude  CHMeBr-CHBr-CO,H  (prep,  from 
CHMeXH-C02H  and  Br  in  EtsO  at  10 — 15°)  with  C,H,  and  A1C13 
gives  CHPhMe-CHPh-C02H,  m.p.  182 — 183°  (lit.  180—181°),  which 
with  hot  PC15-  and  then  A1C13-C8H8  gives  2-phenyl-Z-methyhndan- 
one  (70%),  m.p.  84-5—86°,  b.p.  196— 200°/13  mm.;  with  MgPhBr 
and  then  1%  H2SO,-AcOH  this  gives  79%  of  (V)  2  :  3-Diphenyl- 

indanone  similarly  yields  70%  of  (VI).  Me  migrates  only  if  the 
ring  contains  also  Ph.  3  Methylindone,  b.p.  91 — 92°/24  mm. 
[OMe-C8H4-CH!  derivative,  m.p.  114 — 115°  (lit.  113°);  picrate,  m.p. 
76 — 77°],  in  1%  H2S04-Ac0H  at  room  temp,  yields  a  non-volatile, 
oily  polymeride,  depolymerised  by  distillation  with  a  few  drops  of 
H2S04  at  1  atm.,  but  is  unchanged  by  pyrolysis  at  490°  (cf.  Mayer 
et  al..  A.,  1921,  i,  554).  2-Hydrindone  and  MgMel  give  2-methyl- 
indan-2-ol  (VIII)  (73%),  m.p.  52 — 53°  (lit.  52°),  anhydrobis-2- 
hydrindone  (IX),  m.p.  173 — 176°,  and  a  product,  m.p.  156 — 157°, 
probably  obtained  from  (IX)  and  MgMel ;  dehydration  of  (VIII)  in 
boiling  CbH,  by  P2Ot  (H2S04-Ac0H  gives  a  polymeride)  gives 
2-methylindene  (55%),  b.p.  97 — 99°/24  mm.  (unstable  picrate,  m.p. 
79 — 79-5°),  unchanged  by  pyrolysis  at  490°.  At  490°  3-phenyl- 
1  :  1-dimethylindene  (X),  m.p.  50 — 51°,  b.p.  184 — 187°/27  mm. 
[(?  2-)N02-derivative,  m.p.  141 — 142°],  gives  — 63%  of  unchanged 
(X)  and  26%  of  3-phenyl-l  :  2-  (XI)  +  l-phenyl-2  :  3-dimethylindene 
(XII),  since  the  oily  mixture  with  CrO,-AcOH  at  room  temp, 
yields  o-C8H4Bz-CMe2-COtH  (XIII)  and  2 -acetylbenzophenone  (XIV). 
m.p.  99°  [ disemicarbazone ,  m.p.  214 — 216°  (decomp.)],  whereas  (X) 
gives  only  (XIII)  and  (XII)  gives  only  (XIV).  Pyrolysis  of  (XII) 
also  gives  (X),  (XI),  and  (XII).  60%  of  unchanged  2-phenyl-l  :  1- 
dimethylindene  is  recovered  after  pyrolysis  at  490°,  but  the  oily 
fraction  yields  o-C8H4Bz-C02H  (indicating  migration  of  Ph  from 
C(l)),  and  possibly  (XIII),  which  would  arise  from  (X).  Migration 
from  C(2)  thus  occurs  if  C(1)  is  fully  substituted,  but  a  secondary 
rearrangement  then  occurs.  A  mobile  H  on  the  indene  is  essential 
for  the  migration.  The  reaction  mechanisms  are  discussed. 

R.  S.  C. 

Resonance  structure  of  anthracene  and  phenanthrene.  C.  V. 

Jonsson  (Arkiv  Kemi,  Min.,  Geol.,  1942,  15.  A,  No.  14,  9  pp  ). _ 

The  electron  distributions,  bond  strengths,  and  resonance  energies 
(R)  in  Cj„H8,  anthracene  (I),  and  phenanthrene  (II)  are  considered. 
A  simplified  quantum-mechanical  treatment  is  employed  in  which 
only  unexcited  and  singly  excited  canonical  structures  are  included  - 
the  no.  of  structures  to  be  considered  is  thus  reduced  to  52  for  i  i) 
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or  (II).  For  (I)  and  (II),  respectively,  R  =  4-54  and  4-78  e.v., 
and  vals.  of  the  exchange  integral  (which  are  probably  several  % 
too  high)  are  1-60  and  1-63.  The  relative  strength  of  a  linking  can 
be  estimated  by  counting  the  no.  of  possible  unexcited  structures 
in  which  it  occurs.  A  less  reliable  estimate  of  the  probable  electron 
density  at  a  given  atom  may  be  made  by  counting  the  no.  of  singly 
excited  structures  in  which  ineffective  linkings  start  from  that 
atom.  A.  J.  E.  W. 

Dehydrogenation.  VTI.  S.  C.  Sen-Gupta  (J.  Indian  Chem.  Soc., 
1942, 19,  467 — 472). — With  C,H,  (A1C1,),  the  anhydride  of  1-carboxy- 
cycfohexyl-1 -acetic  acid  (at  room  temp.,  then  at  60 — 65°)  [or  the 
acid  chloride  of  Me  1-carboxyeyz/ohexyl-l -acetate  (at  room  temp.)] 
yields  1  -phenacyl-  (I),  m.p.  117 — 118°  (semicarbazone,  m.p.  132 — 
133°),  [or  its  Me  ester,  b.p.  165 — 170°/3  mm.,  m.p.  65 — 66°],  reduced 
(Clemmensen)  to  l-fi-phenylethyl-cyclohexane-l-carboxylic  acid,  m.p. 
93°  (Et  ester,  b.p.  Ill — 112°/5  mm.;  anilide,  m.p.  130 — 131°), 
cyclised  by  75%  (vol.)  H2S04  to  \-keto-,  b.p.  145°/3  mm.  (semi¬ 
carbazone,  m.p.  187 — 188°),  which  on  Clemmensen  reduction  yields 
1:2:3:  4-tetrahydronaphthalene~2:  2  spicocyclo hexane,  b.p.  115 — 117°/ 
3  mm.  Se-dehydrogenation  of  this  yields  phenanthrene.  1-p- 
Methylphenacyl-  (prep,  as  above),  m  p.  129 — 130°  (semicarbazone, 
m.p.  166°;  Me  ester,  b.p.  180 — 182°/5  mm.,  m.p.  65 — 66°),  similarly 
yields  l-ft-p-tolylelhyl-cyclohexane-l-carhoxylic  acid,  m.p.  99 — 100° 
(Et  ester,  b.p.  115 — 116°,/6  mm.;  p-toluidide,  m.p.  128—129°),  and 
\-keto-l -methyl- ,  b.p.  158 — 160°/4  mm.  (oxime,  m.p.  139 — 140°), 
and  7 -methyl- 1  :  2  :  3  :  i-tetrahydronaphthalene  2  :  2-spirocycIo hexane, 
b.p.  155 — 156°/8  mm.,  dehydrogenated  to  3-methylphenanthrene, 
whilst  1-p -ethylphenacyl- ,  m.p.  117 — 118°  (semicarbazone,  m.p.  144°; 
Me  ester,  b.p.  202 — 203°/7  mm  ),  gives  1  -fi-p-ethylphenylethyl-cyclo- 
hexane-l-carboxylic  acid,  m.p.  87 — 88°  (Et  ester,  b.p.  104 — 105°/ 
6  mm.),  and  \-keto-l -ethyl- ,  b.p.  195 — 197°/9  mm.  (semicarbazone, 
m.p.  203 — 204°),  and  1-ethyl-l  :  2  :  3  :  i-lelrahydronaphthalene-2  :  2- 
spirocyclohexane,  b.p.  168 — 169°/8  mm.,  dehydrogenated  to  3-ethyl- 
phenanthrene.  In  no  case  was  any  anthracene  derivative  obtained. 

A.  Li. 

Aromatic  cyclodehydration.  X.  10-Phenyl-9-alkyl-  or  -9-aryl- 
anthracenes.  C.  K.  Bradsher  and  E.  S.  Smith  ( J .  Amer.  Chem. 
Soc..  1943,  65,  451—452;  cf.  A..  1941,  II,  127).— Crude  o- 
CjHjCl-CPhj'OH  with  red  P  and  I  in  boiling  AcOH  gives  o- 
C,H4Cl-CHPh2  (47-5%),  converted  by  CuCN  in  CjHjN  at  200°  into 
o-CX-CjHj-CHPhj  (I)  (81%),  m.p.  82—84°  (lit.  89°).  With  MgPhBr, 
(I)  gives  an  imine,  hydrolysed  only  by  boiling  HCltoo-C6H4Bz-CHPh2 
(60%),  m.p.  84 — 86°,  which  in  boiling  34%  aq.  HBr-AcOH  (81% 
yield)  or  with  2  drops  of  H2S04  in  AcOH  at  100°  (95%  yield)  gives 
9  :  10-diphenylanthracene,  m.p.  247 — 248°.  With  MgRI,  (I)  gives 
similarly  9-phenyl-10-methyl-  (50%),  m.p  1 12-5 — 113-5°,  and  -10- 
ethyl-anthracene  (47-5%),  m.p.  107—108-5°.  R.  S.  C. 

Condensation  of  unsaturated  amines  with  aromatic  compounds. 
Preparation  of  ^-substituted  phenylethylamines.  A.  W.  Weston, 
A  W.  Ruddy,  and  C.  M.  Suter  (J.  Amer.  Chem.  Soc.,  1943,  65, 
674 — 677). — In  presence  of  A1C13  (3  mols  ),  but  not  of  BF3-Et20  or 
cone.  H2S04,  at  0°  and  later  the  b.p.,  CH2XH-CH2-NH2  (1  mol.) 
and  C,H,  (excess)  give  85 — 94%  of  CHPhMe-CH2-NH2  (I),  b.p. 
97— 98°/19  mm.  [m.p.  143—144-5°  (lit.  146—147°,  123—124°);  this 
and  other  m.p.  in  parentheses  refer  to  the  hydrochlorides].  PhF 
and  PhMe  give  similarly  mainly  fi-p-fluorophenyl-  (59%),  b.p.  105 — 
106°/22  mm.  (m.p.  149 — 150°),  and  B-p-tolyl-n-propylamine  (90%), 
b.p.  116 — 117°/22  mm.  (m.p.  174 — 176°),  respectively,  orientations 
being  proved  by  oxidation  to  impure  />-C,H4F-C02H  and  p- 
C4H4(C02H)2,  respectively.  Condensation  with  PhOMe  was  unsuc¬ 
cessful.  £-C,H4Me-S02-NMe-CH2-CHXH2  [prep,  from  p- 
C6H4Me-S02-NHMe  by  CH2:CH-CH2C1  (II)  and  KOH  in  a  little 
EtOH;  89%  yield],  b.p.  190— 193°/12  mm.,  and  Na  in  Bu“OH 
give  48%  of  CH2XH-CH2-NHMe,  b.p.  65°.  33%  NH2Et  and  (II) 

give  CH2XH-CH2-NHEt  (43%),  b.p.  82 — 84°,  and  ethyldiallylamine , 
b.p.  129—130°.  CH2XH-CH2-NMe2,  b.p.  61—64°,  is  obtained 
(~30%)  by  shaking  NHMe2,HCl  with  (II)  and  aq.  NaOH  at  >1 
atm.  33%  NH2Me  and  CH2XMe-CH2Cl  in  warm  EtOH  give 
methyldi-fl-melhylallylamine  (78%),  b.p.  145 — 145-5°,  and  methyl-ji- 
methylallylajnine  (15%),  b.p.  86—86-5°;  NHMe,  gives  dimethyl- 
fi-methylallylamine  (41%),  b.p.  82-4 — 82-6°/750  mm.  The  appro¬ 
priate  substituted  allylamine  with  C4H,  and  A1C12  gives  6-phenyl- 
«-propyl-methyl-  (III)  (47%),  b.p.  86 — 87°/10  mm.  [m.p.  145 — 
145-5°  (lit.  148—159°)],  -ethyl-  (77%),  b.p.  93°/10  mm.  (m.p. 
158-5—159-5°),  -n -butyl-  (66%),  b.p.  121— 123°/12  mm.  (m.p.  154— 
155-5°),  -dimethyl-  (62%),  b.p.  79 — 80°/10  mm,  (m.p.  221 — 222  5°), 
and  -di-n-butyl-amine  (45%),  b.p.  148 — 150°/12  mm.,  and  fl-phenyl- 
isobutyl-amine  f84%),  b.p.  75 — 76°/5  mm.  (m.p.  200 — 201-5°), 
-methylamine  (70%),  b.p.  84 — 85°/9  mm.  (m.p.  218-5 — 219-5°),  and 
-dimethylamine  (83%),  b.p,  87 — 88°/10  mm.  (m.p.  199 — 200°). 
CHPhMeXH2Br  with  NH2-EtOH  at  80—90°  gives  32%  of  (I)  and 
much  CH2XPhMe  (IV!,  and  with  NH2Me-EtOH  at  5°  gives  32% 
of  (III)  and  51%  of  (IV).  The  oral  toxicity  of  most  of  the  hydro¬ 
chlorides  to  mice  is  recorded.  R.  S.  C. 

iV-Benzylamides  as  derivatives  for  identifying  the  acyl  groups  in 
esters. — See  A.,  1943,  II,  248. 


Derivatives  of  1:2:4: 5-tetrachlorobenzene  I.  Nitro-  and 

amino-compounds.  A.  T.  Peters,  F.  M .  Row  ,  -  ■  _ 

(  T.C.S.,  1943,  233— 235).— 2  :  3  :  5  :  6  :  l-CfHCl4  NH2  (I),  m.p. 

108°  (lit  90°)  (improved  prep.)  ( diazomum  ztnctchlonde ,  a^o-p 
nal&  -P  212?;  Ac*  ^ 

mn  175 — 176°),  is  diazotised  by  NOS04H  at  oU  .  V,  ,  “  ' 

OH-C10H,-COCl-PhNO2,  (I)  affords  2  :  3  :  5  :  e-feirflcWoro-- 
3 '-naphthanilide,  m.p.  232°.  Diazotised  (I)  wlth  oxide 

room  temp.  (4  days)  yields  3  :  4  :  6-tnchlorobenzene-2-diazo_l -oxide, 
m.p.  117—118°  (decomp.).  2  :  3  :  5  :  6  :  1  :  4-C,Cl4(N02)2  (II) 
fied  prep.)  and  Sn-HCl-EtOH  or  Na^SgC^-aq^  EtOIi  give 
corresponding  diamine,  m.p.  222 — 223‘  [ Ac ,  (III).  ®-P-  “  . 

Ac,  derivative  m.p.  205—209°].  Diazotisation  (NO-S04H)  of  (III), 
followed  by  coupling,  gives  2:3:5:  Q-tetrachloro-i-aminobenzeneazo- 
B-naphthol,  m.p.  257—258°  (decomp.).  (II)  with  aq.  Xa2b2U4 
‘EtOH,  or  2-8N-EtOH-NH2  at  110—120°.  yields  2:3:  5  .6-tetra- 
chloro-i-nilroaniline,  m.p.  216 — 217°  [AcCl-PhMe  at  110  1-0  gives 

the  Ac,,  m.p.  252—253°,  and  boiling  Ac20-H2S04  yields  the  Ac2 
derivative,  m.p.  168 — 169°,  reduced  by  Na2S204-aq.  EtOH,  to 
2  3  5-  6-tetrachloro-i-aminodiacetanilide,  m.p.  194 — 195  J;  diazo¬ 

tisation  (NO-SO.H  at  60°)  and  coupling  then  gives  the  azo-£- 
naphthol,  m.p.  282—284°  (decomp.),  and  the  azo-2  -hydroxy- 3  - 
naphthanilide,  m.p.  296°  (decomp.).  2:3:5:  6-Tetrachloro-i-nitro- 
2' -hydroxy-3' -naphthanilide  has  m.p.  269 — 270“.  4:2:3:5.6.1- 

NO,-C.Cl.-OMe  (IV).  m.p.  112 — 113°  (lit.  105—106°),  prepared 
from  2  :  3  :  5  :  6  :  l-C6HCl4-OMe  and  HN03  (d  1-5)  at  0°,  or  from 
(II)  and  0  2n-NaOMe,  is  reduced  by  Na2S204-aq.  EtOH  to  the 
corresponding  amine  (V),  m.p.  107 — 108°  (Ac2  derivative,  new  m.p. 
105 — 106°;  azo-P-naphthol,  m.p.  204—205°;  2:3:5:  6 -tetrachloro- 
4-methoxy-2'-hydroxy-3'-naphthaniIide,  m.p.  208°).  2  :  3  :  5  :  6  :  1- 

C,HCl4-OH  and  HN03  (d  l-5)-AcOH  at  10°  give  2:3:5:  6 -tetra- 
chloro-4-nitrophenol,  m.p.  148—149°  (decomp.)  (acetate,  m.p.  113— 
114°)  also  obtained  in  small  yield  during  amination  of  (II),  and  in 
the  prep,  of  (IV)  by  NaOMe.  Diazotised  (V)  with  aq.  NaOAc  at 
room  temp,  yields  2:3:5:  Q-tetrachlorobenzene-i-diazo-l-oxide,  ex¬ 
plodes  at  1 3 1  °  (darkens  at  120°),  converted  by  Ac20  into  2 : 3 : 5 :  6 : 1 : 4- 
C,C14(OAc)2,  and  by  )3-C1(>H7-OH  in  1%  XaOH  into  2  :  3  :  5  :  6- 
tetrachloro-4-hydroxybenzeneazo-p-naphthol,  m.p.  264 — 265°  (decomp.), 
also  obtained  from  the  diazo-oxide  derived  from  4  :  2  :  3  :  5  :  6  :  1- 
N02-C„C14-N2HS04  (replacement  of  N02).  A.  T.  P. 

Ethyl  p-aminobenzenesulphonate.  L.  A.  Walter  (/.  Amer.  Chem. 
Soc.,  1943,  65,  739). — Et  sulphanilate ,  m.p  78 — 80°,  unstable,  is 
prepared  by  hydrogenating  (Pt02 ;  30 — 40  lb. ;  HC1— EtOH)  p- 
NO.-C.Hj-SCLEt  and  is  isolated  as  unstable  hydrochloride. 

R.  S.  C. 

Derivatives  of  2  :  5-diaminobenzenesulphonamide.  A.  R.  Gold- 
farb  and  B.  Berk  (J.  Amer.  Chem.  Soc.,  1943,  65,  738 — 739). — 
5:2:  1-N02-C,H3C1-S02C1  (I)  (from  p-CsH4Cl-N02  and  C1S03H  at 
120 — 130°),  m.p.  85 — 87°,  with  28%  aq.  NH,  gives  the  amide  (II), 
m.p.  184 — 185°,  which  with  CuS04-(NH4)2C03-28%  aq.  NH,  at 
120°  gives  5:2:  1-N02-C,H3(NH2)-S02-NH2  (86%),  m.p.  208°, 
reduced  (alkaline  Na2S204)  to  2  :  5  :  l-(NH2)2CeH3-S02-NH2  (70%), 
m.p.  184°.  With  CaC03-C02  in  boiling  NH2Ph,  (II)  gives  5:2:1- 
N02-C4H3(NHPh)-S02-NH2,  m.p.  168—169°,  and  thence  (Na2S204 
or  H2-Raney  Ni-EtOH)  5-amino-2-anilinobenzenesulphonamide,  m.p. 
164°.  OH-[CH2]2-NH2  (excess),  (I),  and  KOH  in  H20  give,  with 

cooling,  2-chloro-S-nitro-  (58%),  m.p.  133 — 135°,  or,  without  cooling, 
b-nitro-2-fi-hydroxyethylamino-  (73%),  m.p.  119 — 120°,  converted  as 
above  into  5-nitro-2-amino-,  m.p.  149 — 150°,  2  :  5-diamino-  (dihydro¬ 
chloride,  m.p.  184°),  and  b-amino-2- f}-hydroxyethylamino- ,  m.p.  162 — 
163°,  -benzenesulphon-fl-hydroxyethylamide.  R.  S.  C. 

Alkylphenols. — See  B.,  1943,  II,  210. 


o-  and  m-Tolyl  butyrate.  Preparation  and  properties.  B.  E. 

Mirza  and  G.  D.  Advani  (J.  Univ.  Bombay,  1943,  11,  A,  Part  5, 
87 — 91). — o-  and  m-Cresol  with  PrCOCl  yield  respectively  o-  (58) 
and  m-tolyl  butyrate  (72-6%).  Physical  data  are  given.  A.  Li. 

Hitrosation  of  phenols.  XIX.  The  three  cresols  and  their  methyl 
ethers.  Some  semicarbazide reactions.  H.  H.  Hodgson  and  E.  A.  C. 
Crouch  (J.C.S.,  1943,  221 — 223). — HN02  reacts  normally  with  o- 
and  m-cresol  to  give  5  :  1  :  2-  (I)  and  6:1:  3-NO-C,H3Me-OH  (II), 
respectively;  p- cresol  similarly  affords  3:1:  4-N02-C,H3Me-0H. 
NO'S04H  and  o-CBH4Me-OMe  in  AcOH  at  0°,  then  at  room  temp, 
for  3  days,  yield  3:5:1:  2-(N02)2C6H2Me-0H  (III),  but  at  >  — 5° 
give  5-nitroso-o-tolyl  Me  ether  (IV).  m.p.  53-5°.  (I)  and  (IV)  are 

oxidised  by  dil.  HN03  at  40°  to  (III).  m-C6H4Me-OMe  similarly 
gives  6:1:  3-N02’C,H3Me-0H  (V)  or  B-nitroso-m-tolyl  Me  ether 
(VI),  m.p.  22°.  Oxidation  (dil.  HNOa)  of  (II)  and  (VI)  gives  (V). 
(VI)  and  NH2OH,HCl-NaOAc-/f-C10H7-OH-aq.  EtOH  afford  4- 
meihoxy-2-methylbenzeneazo-fI-naphthol,  m.p.  193°;  (IV)  does  not 
react  similarly.  p-N02,C6H4,NH,NH2  with  (IV)  or  (VI)  gives 
4'-nitro-4-methoxy-3-,  m.p.  187-5°,  or  4' -mtro-i-hydroxy-2-methyldi- 
azoaminobenzene ,  m.p.  205°  (decomp.  from  185°),  respectively. 
With  NH2-CO-NH-NH2,HCl  and  XaOAc  in  MeOH,  (IV)  yields 
probably  4:3:  l-OMe,C,H3Me,N(OH)-NlN,CO,NH2,  converted  by 
boiling  NH2Ph  into  4-met  hoxy-3-methylhy  dr  azobenzene -IS -diazocarb- 
oxylamide,  m.p.  238°,  whereas  (VI)  affords  4-methoxy-2-methylbenzene- 
diazoaminocarboxylamide ,  m.p.  230°,  unchanged  by  boiling  NH2Ph. 
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The  difference  in  reactivity  of  (IV)  and  (VI)  is  ascribed  to  the 
different  anionoid  character  of  the  O  atoms  of  the  NO-groups. 

A.  T.  P. 

Oxidation  of  resorcinol  by  hydrogen  peroxide  in  presence  of  tungstic 
acid  sol  as  catalyst. — See  A..  1943,  II,  217. 

Preparation  of  4-nitroresorcinol.  N.  B.  Parekh  and  R.  C.  Shah 
(/.  Univ.  Bombay,  1943,  11.  A,  Part  5,  101 — 103). — 2  ;  4  :  1  - 
(0H)X6H3‘C02H  with  HNOj  ( d  1-42)  at  room  temp,  yields  5  :  2  :  4:  1- 
N02-C6H2(0H)2-C02H  (Me  ester  similarly  prepared),  decarboxylated 
by  Ac0H-HC1-H20  in  a  sealed  tube  at  140 — 145°  to  4:1:3- 
NOj'C,H3(OH)!,  m.p.  122°  (cf.  lit.).  A.  Li. 


Indirect  phenol-aldehyde  condensations.  J  B.  Niederl  and  J.  S. 
McCoy  ( J .  Amer.  Chem.  Soc.,  1943,  65,  629 — 031). — Contrary  to 
T,  Koebner  (B„  1933,  514),  4  :  1  :  3  :  5- 

-  OH-C6H2Me(CH2-OH)2  (I)  and  p- 

(  'i  cresol  with  a  little  cone.  HC1  at 


H,C — — 1  - CH2  room  temp,  (exothermic  reaction 

Y.tt  I  rising  to  63°)  or  with  HC1  gas  in 

, — — ..  AcOH  give  a  product,  C32H3204,H20 

Met  ;OH  OH<[  >Me  (A  ;  R  =  Me),  m.p.  215"  (tetra- 
— /  n(r  —  acetate,  m.p.  125°).  />-C6H4Br-OH 

j  and  (I)  'n  HCl-AcOH  give  a  similar' 

H2C - /  \ - CH,  product  (A;  R  =  Br).  m.p.  210° 

1,  J  (tetra-acetate ,  m.p.  111°).  The 

•  Y  "  blocked  ”  m-4-xylenol  and  (I)  in 

HCl-AcOH  give  3  :  5-di-(2'-hydroxy- 
3'  :  5'-dimethylbenzyl)-£-cresol,  m.p.  116°  (triacetate,  m.p.  143°). 
The  products  do  not  couple  with  o-C6H4Me-N2Cl.  R.  S.  C. 


Intercon version  of  hexcestrol  and  Bohexcestrol  [dimethyl  ethers]. 

D.  A.  Peak  and  W.  F.  Short  ( J.C.S. ,  1943,  232).— When  undried 
H2S  is  passed  slowly  through  isohexoestrol  Me2  ether  or  hexcestrol 
Me2  ether  at  305 — 310°  (bath)  interconversion  occurs.  isoHex- 
oestrol  is  unchanged  by  CEHsN-piperidine  at  250°  and  AcaO  at 
250°  (after  hydrolysis),  and  is  completely  decomposed  by  H2S  at 
300°.  A.  T.  P. 


Factors  determining  the  course  and  mechanisin  of  Grignard  re¬ 
actions.  VI.  Synthesis  of  hexcestrol  dimethyl  ether  (yS-dianisyl- 
hexane).  M.  S.  Kharasch  and  M.  Kleiman  (J.  Amer.  Chem.  Soc., 
1943,  65,  491— 493).— Adding  p-OMe-C8H4-CHEtBr  (I)  (prep,  in 
situ)  in  PhMe  pt  —80°  to  MgPhBr  and  CoCl2  (5  mol.-%)  in  EtzO 
at  -20°  to  —10°  gives  (£-OMe-C6H4-CHEt)2  (II)  (41%)  and  Ph2 
(40%).  Use  of  15  mol.-%  of  CoCl2  gives  27%  of  (II),  of  NiCl2 
(5  mol.-%)  gives  14%,  of  FeCl3  (5  mol.-%)  gives  29%,  but  of  CrCl3, 
MnCl2,  or  CuCl2  (5  mol.-%)  gives  none.  Replacing  MgPhBr  by 
pure  MgMeBr  (+15  mol.-%  of  CoCl2)  gives  27%  of  (II).  Thus,  (I) 
and  -CoCl  give  /)-OMe'CEH4'CHEt-,  which  then  dimerises. 

R.  S.  C. 

Formation  of  3  :  4-dimethoxy-6-ethylphenol  by  the  ozonisation 
of  methyl  3  : 4-dimethoxy-6-ethylcinnamate.  E.  Spath  and  M. 
Pailer  ( Ber .,  1940,  73,  [B],  238 — 242). — The  product  of  the  action 
of  HCN  on  1:3:  4-C6H3Et(OMe)2  in  presence  of  A1C1,  and  HC1  is 
shown  to  be  3:4:6:  l-(OMe)2C6H2Et*CHO  (I)  by  the  formation 
of  m-hemipinic  acid  on  vigorous  oxidation.  (I)  and  CH2(C02H)2 
in  AcOH  at  100-°  afford  3  :  i-dimethoxy-6-ethylcinnamic  acid,  m.p. 
169 — 171°.  The  Me  ester,  m.p.  96°,  is  transformed  by  ozonisation 
in  CHC13  and  treatment  of  the  product  with  boiling  aq.  AgN03 
and  Zn  dust  into  3:4:6  :l-(0Me)2CeH2Et-C02H,  3  :  i-dimethoxy- 
6-ethylphenol  (II),  b.p.  100°  (bath)/0-04  mm.  (benzoate,  m.p.  88 — 
90°),  and  (I).  2:5:4:  l-(OH)2C6H2(OMe)-COMe  is  reduced  (Zn- 

Hg  and  HC1)  to  2-methoxy-S-ethylquinol,  m.p.  151 — 153°  (vac.), 
which  is  methylated  to  (II).  It  is  improbable  that  (II)  is  formed 
from  (I)  by  H202  liberated  during  decomp,  of  the  ozonide.  It  is 
more  probable  that  partial  decomp,  of  the  ozonide  occurs  during 
passage  of  03  and  the  products  are  further  changed  by  Oa. 

H,  W. 

Polyhalogeno-o-anisidines  and  their  derivatives.  W.  S.  W.  Harri¬ 
son,  A.  T.  Peters,  and  F.  M  Rowe  (J.C.S. ,  1943,  235 — 237). — 
1:2:4:  5-CeH2Cl4  and  aq.  NaOH-MeOH  at  160°  give  2  :  4  :  5  :  1- 
C6H2C13-0H  (I)  and  thence  (Me2S04-aq.  NaOH)  2  :  4  :  5  :  1- 
C6H2Cl3-OMe  (II).  (I)  and  HN03  (d  l-43)-AcOH  give  the  2-NOr 

compound,  m.p.  92 — 93°  (lit.  81°),  and  (II)-HNOa  (d  T5)  at  5 — 10° 
afford  3:4:  G-trichloro-2-mtroanisole  (III),  m.p.  19 — 21°,  b.p.  288°. 
(Ill)  and  Fe-aq.  AcOH-EtOH  yield  3:4:  6-trichloro-o-anisidine  (IV), 
m.p.  61 — 62°;  its  Ac 2  (AcCl— PhMe) ,  m.p.  181 — 182°,  or  Ac2  deriv¬ 
ative  (Ac20-CEH5N),  m.p.  128 — 129°,  and  HN03  (d  P5)  at  <10° 
give  3:4:  G-trichloro-5-nitro-o-acetanisidide  (V),  m.p.  237°,  hydro¬ 
lysed  by  H2S04  at  100°  (bath)  to  the  amine  (VI),  m.p.  121 — 122° 
(. Ac ,  derivative,  m.p.  142—143°).  (IV)  or  (VI)  and  HN03  (d  1-5)- 
AcOH  at  <  10°  give  2:3:  5-trichloro-i-nitro-G-methoxy-N-nitroaniline, 
m.p.  116 — 117°  (decomp.),  converted  by  boiling  AcOH  into  2:3:5- 
trichloro-6-methoxy-p-benzoquinone,  m.p.  159°.  Diazotised  (IV) 
[NO-S04H  at  100°  (bath)]  and  /3-C10H/OH  in  AcOH  or  aq.  NaOH 
give  the  azo-fl-naphthol,  m.p.  166°.  (IV)  can  also  be  diazotised 
through  the  hydrochloride  (prep,  by  HC1-CHC13),  and  after  24  hr. 
at  0  demethylation  occurs  and  3:4:  G-trichlorobenzene-2-diazo- 1  - oxide 
(VII),  m.p.  118°  (decomp.)  [also  obtained  from  the  diazonium 


+  3 

sulphate  from  (IV)  and  aq.  NaOAc  at  5 — 10°],  is  obtained.  EtOH  +#r( fi¬ 
at  150°  converts  (VII)  into  (I)  ;  (VII)  with  alkaline  /f-C1(,H7'OH 
yields  2:3:  o-trichloro-6-kydroxybenzeneazo-fl-naphthol,  m.p.  226  +, 

228°.  Decomp,  of  the  diazonium  salt  from  2  :  4  :  3  :  5  :  1-  .+ 

NH2-C6HClBr2-OMe  is  also  accompanied  by  demethylation,  giving 

4- chloro-3  :  5-dibromobenzene-2-diazo- 1 -oxide ;  thus  halogen  in  posi-  .  ( 
tion  6  is  not  necessary  for  demethylation.  (VI)  (diazotised,  using  < 
NOS04H)  gives  3:4:  6-trichloro-5-nitrobenzene-2-diazo-l -oxide  and 
thence  2:3:  S-trichloro-i-nitro-G-hvdroxybenzeneazo-2' -hydroxy-3' - 
naphthanilide  (VIII),  m.p.  285°.  (Vi)  diazotised  and  coupled  in 
AcOH,  or  even  in  Ac0H-H2S04,  affords  2:3:  5-trichloro-i-nitro- 
G-methox\benzeneazo-2’ -hydroxy-3' -naphthanilide,  m.p.  282°,  and  a  1; 
little  (Vill).  Reduction  (Fe-aq.  AcOH-EtOH  at  70°)  of  (VI)  gives  V 
3:4:  G-trichloro- 2  :  5-diaminoanisole,  m.p.  121 — 122°  [2  :  5-Ac2  de¬ 
rivative,  m.p  342°  (decomp.);  2 -Ac  derivative,  m.p.  202°,  obtained 

by  reducing  (V),  gives  2:3:  G-trichIoro-5-methoxy-i-acetamidobenzene- 
azo-fi-naphthol,  m.p.  267 — 268°].  2-Diacetyl-3  :  4  :  S-trichloro-5-amino- 
o-amsidine,  m.p.  142°,  is  obtained  by  reducing  the  corresponding 

5- N02-compound.  (IV)  and  Br-AcOH  at  15°  yield  3:4:  6-tri 
chloro-5-bromo-o-anisidine ,  m.p.  101°  (Ac  derivative,  m.p.  236 — 

237°;  azo-^-naphthol,  m.p.  195°;  the  derived  diazo-oxide  yields 
2:3:  5 -trichloro-i-bromo-G-hydroxybenzeneazo-2' -hydroxy-3' -naphth¬ 
anilide,  m.p.  274°).  (IV)  and  dry  Cl2  in  CHC13  give  tetrachloro- 
o-anisidine,  m.p.  95°,  and  thence  2:3:4:  5-tetrachloro-G-methoxy- 
benzeneazo-fi-naphthol,  m.p.  204°.  A.  T.  P. 

Action  of  sulphuryl  and  benzenediazonium  chlorides  on  aromatic 
thioethers.  A.  V.  Rege,  J.  W.  Airan,  and  S.  V.  Shah  (J.  Univ. 
Bombay,  1943,  11,  A,  Part  5,  83 — 86). — 4  :  4'-Dihydroxy-3  :  3'-di- 
acctyl-  (I)  and  -dicarboxy-  (II),  and  2  :  2'-dihydroxy-  (III)  and 
2  :  2'-dihydroxy-3  :  3'-dicarboxy-dinaphthyl  sulphide  (IV)  with 
PhN2Cl  in  aq.  NaOH  at  ~0°  yield  respectively  i-benzeneaj;o-2-acetyl-l- 
naphthol,  m.p.  136°,  4-benzeneazo-l-hydroxy-2-naphthoic  acid,  1  :  2- 
PhN2-C10H„-OH,  and  1 -benzeneazo-2-hydroxy-3-naphthoic  acid. 

With  S02C1„  in  C6H6,  (I)  and  (II)  yield  respectively  4:2:  1- 
C10H5C1Ac-OH  and  1  :  4  :  2-OH-C10H6Cl-CO2H ;  (III)  gives  no  isol- 
able  product  alnd  (IV)  does  not  react.  C10He  with  S02C12  in  EtzO 
yields  1-C10H7C1  and  1  :  4-C10H6Cl2.  A.  Li. 

Interaction  of  indene  and  styrene  bromohydrins  with  sodium 
sulphite.  Cleavage  of  alkali  sulphonates  with  sodium  in  liquid 
ammonia.  C.  M.  Suter  and  H.  B.  Milne  (J.  Amer.  Chem.  Soc., 

1943,  65,  582 — 584). — Indene  bromohydrin  (I)  and  hot  aq.  Na2S03 
give  Na  indan-2-ol-l-sulpkonate  (II)  (83%)  [characterised  by  con¬ 
version  by  Ac20  into  the  acetate  (of  the  Na  salt),  m.p.  235 — 236° 
(corr.)]  and  ~2%  of  trans- indene  glycol.  The  reaction  may  occur 
by  way  of  indene  oxide  (III),  since  with  Na2S03  this  gives  chiefly 
(II)  but  NaHS03  affords  (at  80 — 90°)  a  mixture  of  cis-  and  trans¬ 
glycols  and  a  little  (II).  Crude  OH-CHPh-CH2Br  (IV)  with  hot 
aq.  Na2S03  gives  Na  fi-hydroxy-fi-phenylethane-a-sulphonale  (V) 
(derived  +chlorobenzylthiuronium  salt,  m.p.  182 — 183°)  with  some 
OH-CHPh-CH,-OH  and  Ph-[CH2]2-S03Na  (VI)  [derived  from 
CH2!CHPh  or  CHPhMeBr  present  in  the  (IV) ;  derived  p-chloro- 
benzylthiuronium  salt,  m.p.  197°].  With  AcaO,  (V)  gives  the  acetate, 
which  at  180 — 200°  gives  AcOH  and  CHPh!CH-S03Na,  the  p-chloro- 
benzylthiuronium  salt,  m.p.  199°,  derived  therefrom  being  also 
obtained  from  (CHPhlCH-S03)2Ba.  Aq.  NaCN  and  (I)  give  only 
1-indanone  and  the  glycols.  Na  in  liquid  NH3  reduces  (II)  (proof 
of  structure),  (III),  or  (I)  [by  way  of  (III)]  to  2-indanol.  Na  in 
liquid  NH,  reduces  sulphonates  containing  S-C-Ar  or  S-C-C1CH.,, 
but  not  saturated  aliphatic  sulphonates  ;  e.g.,  CH2Ph-S03Na  gives 
PhMe,  Na2S03,  and  a  little  (CH2Ph)2;  CHPhMe-S03Na  gives  PhEt; 
CH2lCMe-CH2-S03Na  gives  Na2S03  and  ( ?)  CH2‘.CMe2 ;  but  p- 
CsH,Me-CHMe-CH2-S03Na,  (V),  and  (VI)  are  unaffected. 

R.  S.  C. 

Pole  of  neighbouring  groups  in  replacement  reactions.  VI.  cyclo- 
Hexylene  ethyl  orthoacetate.  S.  Winstein  and  R.  E.  Buckles  (J. 

Amer.  Chem  Soc.,  1943,  65,  613 — 618). — The  reaction  mechanisms 
previously  indicated  (A.,  1943,  II,  117)  are  confirmed,  cis-  (I)  or 
trans-cycloHcxane-l  :  2-diol  (II)  with  CMe(OEt)3  and  a  trace  of 
/>-C,H4Me-S03H  (III)  gives  65 — 70%  of  Et  cis-  (IV),  b.p. 

92 — 93°/ 10  mm.,  and  trans-cyclohexylene  Et  1  :  2-orthoacetate, 

[CH2]4<^(t^.^]>CMe-OEt,  b.p.  95 — 96°/10  mm.,  respectively,  yield¬ 
ing  (I)  and  (II),  respectively,  by  hydrolysis.  Hydrolysis  of  (IV)  is 
measured  by  change  in  the  miscibility  temp,  of  (IV)-EtOH-H20 
with  mineral  oil;  at  room  temp,  it  is  very  slow  in  NaOEt-EtOH, 
very  rapid  with  (III)-EtOH,  but  has  a  half-reaction  time  ~25 
min.  in  2%  AcOH.  51%  of  (IV)  is  recovered  after  interaction  of 
Aaiij-2-acctoxycyriohexyl  £-toluenesulphonate  with  KOAc-EtOH  if 
HzO  is  rigidly  excluded  and  AcOH  formed  is  removed.  Acid 
hydrolysis  of  (IV)  in  aq.  EtOH  yields  95-5%  of  cis-2-acetoxy- 
cycfohexanol  and  4-5%  of  (I) ;  in  AcOH  containing  a  little  H20 
the  yields  are  92  and  8%,  respectively.  With  (III)  and  Ac30  in 
hot  AcOH,  (IV)  gives  an  ester  hydrolysed  to  (I)  ;  with  KOAc- 
AczO-AcOH,  (IV)  gives  a  product,  hydrolysed  to  pure  (II) ;  with 
Ac20-AcOH  a  product  is  obtained,  which  by  hydrolysis  yields 
mostly  (II) ;  Ac20  alone  at  130°  leads  to  43%  of  pure  /raKs-diacetate 
(V)  and  a  residue,  hydrolysed  to  (II)  (cf.  Post  et  at.,  A.,  1938,  II, 


A.,  II.— hi,  HOMOCYCLIC. 


230 


Ei:y 


I ,1-3),  u  at  room  temp,  gives,  after  hydrolysis,  mainly  (I)  [no  (V) 
IS  farmed  With  HCl-LiCl-AcOH  at  room  temp.,  (IV)  gives 
faooo  7rjr01-acetoxy-  (68%)  and  cis-\  :  2-diacetoxy-ej'cfohexane 
i, ■cZrxu  ‘-'Ethoxycye/ohexanol  (prep,  from  the  oxide  by 
.  H,S04-ttOH ;  80%  yield),  b.p.  86 — 86-5°/15  mm.,  with  H2SO,- 
ACjO  gives  the  acetate,  b.p.  91— 92°/10  mm.  R.  S.  C. 

Tervalent  carbon,  n.  Unsymmetrical  hexa-aryldimethyl  per¬ 
oxides.  E-  E.  Buhle,  (Sr.)  M.  L  Whalen,  and  F.  Y.  Wiselogle  ( J . 
Amer.  Chem ioc  ,  1943,  65,  584—586;  cf.  A.,  1942,  11,  13).— 
Treating  CPh,Cl  (1  mol.)  +  CAr,Cl  (1  mol.)  with  Hg-C,H,-N2  for 
17  hr.  and  oxidising  the  filtrate  in  air  yields  mainly  CPh3-02-CAr3. 
This  is  the  sole  product  (60  -62%)  when  CArXl  is  *-C,H4Ph-CPh2Cl 
(I)  or  f^'C8H4Pn) 2CPhCI  (II),  and  (I)  +  (II)  give  only  (65%) 
diphenyl-p-xenytmetnyl  phenyldi-p-xenylmethyl  peroxide,  m.p.  175° 
(instantaneous) .  The  peroxide  is  formed  from  the  free  radicals, 
for  l  mol.  each  of  CPh2Cl  and  (^>-CeH1Ph)2CCl  (III)  give  mainly 
(CPhfllA  an.d  [(fcC6H1Ph)3C  ,02  with  13%  of  CPh,  tn-p-xenyl- 
methyl  peroxide  (IV),  m  p.  148';  this  is  because  widely  differing 
degrees  of  dissociation  of  CjAr,  give  differing  concns.  of  CAr3; 
thus,  use  of  3  mols.  of  CPh3Cl  and  1  mol.  of  (HI)  increases  the 
yield  of  (IV)  to  36%.  CPh2  diphenyl-p-xenylmethyl,  m.p.  177° 
(decomp. ;  instantaneous),  and  phenyldi-p -xenylmethyl  peroxide,  m.p. 
186°  (instantaneous),  are  described.  Structures  of  the  peroxides 
are  proved  bv  cleavage  by  Xa-Hg,  HI,  or  red  P-I-AcOH. 

R.  S.  C. 

Preparation  of  methoxyphenylacetic  acids.  H.  A.  Weidlich  and 
M.  Meyer-Delius  (Ber.y  1940,  73,  [B] ,  325 — 327). — Me  3  :  4-methyl- 
enedioxymandelate  (I)  and-  Zn  HCl-AcOH  afford  a  substance, 
C22H2l)09,  m.p.  256 — 257°  (darkens)  (Me2  ester,  m.p.  95 — 96°),  and 
25%  of  homopiperonylic  acid  (II),  m  p  128 — 129°.  (II)  is  obtained 
in  96%  yield  from  (I)  and  H2-Pd  HBr-AcOH.  Me  o-methoxy- 
mandelate,  m.p.  46°,  and  the  p-isomeride  are  similarly  hydrogenated 
at  55 — 60°  and  room  temp.,  respectively,  to  o-.  m.p.  124°,  and 
^j-0Me'C9H1-CH2-C02H,  m.p.  85 — 86°,  respectively;  BzC02Et 
affords  OH-CHPh-C02H,  which  is  unaffected  under  various  con¬ 
ditions.  A.  T.  P. 


Effect  of  heat  on  mandelic  acid.  W.  R.  Angus  and  R.  P.  Owen 
'  (J.C.S.,  1943,  249 — 250). — OH-CHPh-C02H  (but  not  its  O-acyl 
derivatives  or  esters)  undergoes  change  in  structure  and  com¬ 
position  on  being  melted  (the  f.p.  curve  of  mixtures  of  the  r-  and 
(-acids  cannot  thus  be  determined  by  the  usual  methods)  probably 
owing  to  internal  ester  formation.  The  extent  and  products  of 
condensation  appear  to  be  governed  by  the  temp,  and  method  of 
heating.  A.  T.  P. 

Stability  of  racemates.  Mandelic  acid  and  its  derivatives.  W.  R. 
Angus  and  R.  P.  Owen  (J.C.S.,  1943,  227 — 230). — M.p.  or  f.p. 
curves  for  mixtures  of  active  and  r- mandelic,  acetyl-  and  propionyl- 
mandelic  acids,  and  of  Me,  Et,  and  Bu£  mandelates  have  been 
determined.  Racemate  stability  is  increased  by  acylation  and  by 
esterification.  The  f.p.  of  the  active  acids  are  considerably  higher 
than  those  of  the  corresponding  r-acids,  whilst  the  f.p.  of  the 
r-esters  are  a  few  degrees  higher  than  those  of  the  active  forms. 
O-Propionyl-r-  (+2H20),  m.p.  ~50°,  anhyd.  m.p.  51-2°,  and 
-\-mandelic  acid,  m.p.  70—71°,  [a]]?  —124-5°  in  EtOH  (vals.  for 
other  solvents  given),  were  prepared  from  the  mandelic  acid  and 
EtCOCl.  O-Benzoyl-r-mandelic  acid,  m.p.  114 — 115°,  is  similarly 
prepared.  C.  R.  H. 


Resolution  of  enantiomorphs.  II.  Liquid-liquid  extraction.  E. 

Shapiro  and  R.  F.  Newton  (J .  Amer.  Chem.  Soc.,  1943,  65,  777 — 
779). — Partial  resolution  of  OH'CHPh‘CO,H  (I),  OAc-CHPh-C02H 
(II).  o-NQ2-C8H1-CH(OR)-C02H  (R  =  H  and  Ac),  and 
HCONH-CHPh-COjH  has  been  achieved  by  fractional  distribution 
of  the  brucine  salts  between  HzO  and  CHC13.  Multiple  extractions 
gave  a  10%  resolution  of  (I)  and  (II).  (I)  has  been  partly  resolved 

by  a  countercurrent  extraction  column.  W.  R.  A. 

Addition  of  phenol  ethers  to  substituted  cinnamic  acids.  B.  D. 
Patel  and  K.  V.  Bokil  (/.  Unit.  Bombay,  1943,  11,  A,  Part  5,  92— 
100). — With  the  appropriate  phenol  ethers  in  presence  of  80% 
HjSOj  at  room  temp.  CPhMeXH-C02Et  yields  Et  fl-phenyl-fi- p- 
anisyl-,  b.p.  210— 217°/12  mm.  (free  acid,  m.p.  100—102°;  Me 
ester,  b.p.  200 — 205°/5  mm  .),  -fl-p-ethoxyphenyl-,  b.p.  200 — 210°/ 
8  mm.  (free  acid,  b.p.  270— 275°/20  mm. ;  Me  ester,  b.p.  185—195°/ 
7  mm.),  and  -fl-Q-metkoxy-m-tolyl-butyrate,  b.p.  210 — 218°/14  mm. 
(free  acid  m.p.  118°;  Me  ester,  b.p.  190 — 200°/8  mm.),  p- 

C,H,Me-CMe:CH-C02Et  yields  Et  /3-p -anisyl-,  b.p.  230— 235°/10 
mm.  (free  acid,  m.p.  130°;  Me  ester,  b.p.  210— 215°/6  mm.), 
-p-ethoxyphenyl- ,  b.p.  220— 228°/6  mm.  (free  acid,  m.p.  112°;  Me 
ester,  b.p.  210 — 220°/9  mm.),  and  f}-6-methoxy-m-tolyl-fl-p-tolyl- 
butyrate,  b.p.  205 — 215°/6  mm,  (free  acid,  m.p.  130 — 132°;  Me 
ester,  b.p.  220 — 225°/10  mm.;  anilide,  m.p.  140 — 141°),  p- 
0Me-C,H4-CMeXH-C02Et  yields  Et  fi-p-anisyl-fl-p-ethoxyphenyl-,  b.p. 
240 — 250°/ll  mm.  (free  acid,  m.p.  99 — 100°;  Me  ester,  b.p.  245 — 
25579  mm.),  and  fl-6-methoxy-m-tolyl-butyrate,  b.p.  245 — 250  712  mm. 
(free  acid,  m.p.  120°;  Me  ester,  b.p.  235 — 240°/9  mm.),  p- 

OEt-C.HpCMeXH-COjEt  yields  Et  fi-ethoxyphenyl-fl-G-methoxy-m- 
tolylbulyrate,  b.p.  250 — 260-/8  mm.  (free  acid,  m.p.  103 — 104°;  Me 


ester,  b.p.  245— 250°/10  mm.),  o-OMe-C,H1-CMeXH-CO,Et  yields 
Et  $-o-anisyl-fi-p-anisylbutyrate,  b.p.  230 — 235°/10  mm.  (free  acid, 
m.p.  118—119°),  and  6  :  3  :  l-OMe-C,H3Me-CMeXH-CO?H  (from 
4  :  6-dimethylcoumarin  and  Me2S04  in  XaOH  at  50°)  yields  /3-p- 
anisyl-,  m.p.  158°  (Me  ester,  m.p.  86 — 87',  b.p.  240 — 250°/20  mm.), 
f}-p-ethoxyphenyl-,  m.p.  148°  (Et  ester,  m.p.  72°;  anilide,  m.p.  149°), 
and  fi-6-methoxy-m-tolyl-fl-i-methoxy-m-tolylbittyric  acid,  m.p.  157° 
(Et  ester,  m.p.  84°;  Me  ester,  m.p.  84 — 85°;  anilide,  m.p.  144°). 
a-  and  /?-CI9H,-OH  with  CH2Ac*C02Et  and  80%  H2SO,  at  room 
temp,  yield  respectively  4-methyl-l ;  2-a/3-  (85)  and  -1  :  2-jSa-  naphtha- 
pyrone  (70%  yield),  converted  by  Me2S04  and  EtOH-NaOH  into 
f}-l-methoxy-2-,  m.p.  137°  (Et,  b.p.  280— 290°/9  mm.,  and  Me  ester, 
b.p.  280 — 285°/14  mm.),  and  /3-2-methoxy-l-naphthylcrotonic  acid, 
m.p.  188 — 189°,  respectively,  neither  of  which,  like  CPh2XH‘C02H, 
adds  phenol  ethers  under  the  above  conditions.  A.  Li. 

Synthetic  anthelmintics.  VI.  0-p-Anisyl-y-alkylbutyrolactones. 
K.  Paranjape,  X.  L.  Phalmkar,  and  K.  S.  Nargund  (J.  Univ.  Bombay, 
1943,  11,  A,  Part  5,  104— 110). — p-OMe-C,H4-COPr,  CH2Br-C02Et, 
and  Zn  in  boiling  PhMe  give  Et  fl-hydroxy-^-p-anisylhexoate,  b.p. 
155°/25  mm.  (free  acid,  b.p.  168°/25  mm.),  dehydrated  (P206  in 
C,H9)  to  Et  fl-p-anisyl-&ft-hexenoate,  b.p.  170°/20  mm.,  the  free 
acid,  b.p.  210°/25  mm.  (anilide,  m.p.  110°),  from  which  (10%  KOH 
at  room  temp.)  with  60%  H2SO,  at  room  temp,  yields  fl-p-anisyl- 
y-ethyl-y-butyrolactone ,  b.p.  1 85.°/20  mm.,  demethylated  (HBr-AcOH) 
to  the  OH-Iactone,  b.p.  198°/35  mm.  Similarly  obtained  are  ji-hydr- 
oxy-fl-p-anisyl-heptoic,  b.p.  190°/30  mm.  (Et  ester,  b.p.  160°),  -nonoic, 
b.p.  235°/45  mm.  [Et  ester,  b.p.  220°/50  mm.),  -octadecoic,  m.p. 
65°  (Et  ester,  m.p.  58°),  and  -eicosanoic  acid,  m.p.  71°  (Et  ester, 
m.p.  60°),  f}-p-anisyl-&P-heptenoic,  b.p.  195°/20  mm.  (Et  ester,  b.p. 
170o/20  mm.;  anilide,  m.p.  105°),  -nonenoic,  b.p.  240°/25  mm.  (Et 
ester,  b.p.  225°/45  mm.;  anilide,  m.p.  101°),  -octadecenoic,  m.p.  48° 
(Et  ester,  decomposes  when  heated ;  anilide,  m.p.  68°),  and  -eicos- 
enoic  acid,  m.p.  76°  (Et  ester,  m.p.  68°),  f}-p-anisyl-y-propyl- ,  b.p. 
186°/16  mm.,  -n -amyl-,  b.p.  245°/30  mm.,  -tetradecyl-,  b.p.  2997 
25  mm.,  and  -hexadecyl-y-butyrolactone,  m.p.  58°,  and  j8  p  hydroxy- 
phenyl  -y -propyl  - ,  b.p.  220°/35  mm.,  -n-amyl-,  m.p.  44°,  -tetradecyl-, 
m.p.  45°,  and  -hexadecyl-y-butyrolactone,  m.p.  78 — 79°.  p -Anisyl 
hexyl  ketone  (from  C,H13-COCI,  PhOMe,  and  A1C13)  has  b.p.  240°/ 
50  mm.  A.  Li. 

Esters  of  dihydrochaulmoogric  acid  and  dihydrochaulmoogryl 
alcohol.  K.  Burschkies  (Ber.,  1940,  73,  [B],  405 — 408)  —Et  chaul- 
moograte  is  hydrogenated  (Pt02-EtOH)  to  Et  dihydrochaulmoograte, 
b.p.  210 — 220°/0-05  mm.  [aq.  NaOH-EtOH  gives  the  free  acid  (I), 
m.p.  71°,  whence  (SOCI2)  the  chloride  (II),  b.p.  205— 215°/01— 0-2 
mm.],  converted  by  Na-EtOH  at  120°  (after  initial  reaction)  into 
dihydrochaulmoogryl  alcohol  (III),  m.p.  29 — 30°,  b.p.  180°/0-2  mm. 
The  appropriate  alcohol  and  (II)  in  N2  give  cholesteryl  (prep,  in 
CSHS),  m.p.  94°,  Cy-octadecenyl  [also  from  (I)],  b.p.  256 — 270°/ 
0-1  mm.,  and  CH2Ph  [from  (I)],  b.p.  220 — 230°/0-2  mm.,  dihydro¬ 
chaulmoograte.  (Ill)  and  the  respective  chloride  in  CBH,  and  X, 
afford  dihydrochaulmoogryl  oleate,  b.p.  250 — 260°/0-15  mm.,  and 
cinnamate,  b.p.  255 — 265°/0  05  mm.  A.  T.  P. 

Peptides  of  dehydrogenated  amino-acids.  D.  G.  Doherty,  J.  E. 
Tietzmann,  and  M.  Bergmann  (J .  Biol.  Chem.,  1943,  147,  617 — 
637). — N-NaOH  and  acetyldehydrophenylalanine  azlactone  (I)  are 
added  successively  to  a  suspension  of  glycine  in  COMe2;  after 
several  hr.  the  solution  yields  acetyldehydrophenylalanylglycine, 
m.p.  194 — 195°,  when  treated  with  n-HCI.  The  following  are 
obtained  similarly  :  acetyldehydrophenylalanylphenylserine,  m.p. 
226 — 228°  (decomp.),  converted  by  Ac20  and  anhyd.  NaOAc  at  40° 
into  the  azlactone  (II),  m.p.  184 — 186°,  of  acetyldehydrophenyl- 
alanyldehydrophenylalanine  (III) ;  benzoyldehydrophenylalanylgly- 
cine  (IV),  m.p.  208 — 209°  (corr.) ;  benzoyldehydrophenylalanylphenyl- 
serine  (V),  m.p.  180°  (decomp.);  aceiyldehydroleucylglycine,  m.p. 
185 — 187°,  by  hydrolysis  of  the  Et  ester,  m.p.  130 — 132°,  obtained 
from  XH2-CH2‘C02Et  and  acetyldehydroleucine  azlactone,  b.p.  68 — 
69°/015  mm.  [corresponding  acid.  m.p.  155 — 157°,  and  its  amide, 
m.p.  205 — 207°  (corr.)].  frons-Phenylserine  'Et  ester  and  carbo- 
benzyloxyglycine  chloride  afford  carbobenzyloxyglycylphenylserine  Et 
ester,  m.p.  149 — 151°,  hydrolysed  by  NaOH-MeOH  at  room  temp, 
to  carbobenzyloxyglycyl-dl-phenylserine,  m.p.  161 — 163°;  the  azlac¬ 
tone,  m.p.  141 — 142°,  of  this  substance  (corresponding  amide,  m.p. 
164—166°)  yields’  carbobenzyloxyglycyldehydrophenylalanine,  m.p. 
168 — 170°.  Acetyldehydrophenylalanyl-l-alanine,  m.p.  195 — 196° 
(decomp.),  [a]!?’5  +69-6°  in  C5H5N,  -l-phenylalanine,  m.p.  213 — 215° 
(decomp.),  [a]ff  +37-6°  in  C5H5N,  and  -1  -tyrosine,  m.p.  228-5 — 229-5° 
(decomp.)  (becomes  discoloured  at  221°),  [a]p“  +45-0°  in  C6H6N,  are 
described.  Acetyl-df-phenylalanylglycine  is  transformed  by  AczO, 
PhCHO,  and  XaOAc  into  the  azlactone,  m.p.  206 — 207°  (corr.),  of 
acetyl-dl-phenylalanyldehydrophenylalanine,  m.p.  209 — 211°  (decomp.), 
softens  at  206°.  Similarly,  acetyldehydrophenylalanylglycine  gives 
the  azlactone,  m.p.  184 — 186°  [corresponding  acid,  m.p.  204 — 205°, 
and  amide,  m.p.  229°  (corr.)],  of  (III).  (IV),  PhCHO,  Ac20,  and 
XaOAc  or  (V),  AcsO,  and  XaOAc  yield  the  azlactone,  m.p.  188 — 190°, 
of  benzoyldehydrophenylalanyldehydrophenylalanine,  m.p.  180 — 181° 
(decomp.)  (amide,  m.p.  199°).  The  acetylated  azlactone,  m.p. 
193 — 194°  (softens  at  165°),  of  acetyldehydrophenylalanyldehydrotyro- 
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OH-C  »*  obtained  similarly.  (IV),  p- 

>>‘ii  SVon^i  Ac2'“)>  anc*  NaOAc  give  the  acetylazlactone ,  m.p. 
VjI,  (corresponding  azlactone,  m.p.  235— 238°),  of  benzoylde- 
nyaroplienylalanyldehydrotyrosine,  m.p.  164—166°  (decomp.)  [amide, 
m.p.  228  (decomp.)].  The  azlactone,  m.p,  171— 173°,  of  acetylde- 
hydYOleucyldehydYOphenylalanine,  m.p.  215 — 216°  {decomp.),  has  been 
prepared.  Carbobenzyloxyglycyldehydrophenylalanyl-1-glutamic  acid, 
m.p.  177  -179°  (decomp.),  [a]5>  —28  0  in  C5H6N,  and  -phenylserine, 
m  p.  168 — 170°,  are  described.  (II)  and  the  required  NH2-acid 
give  acetylbis(dehydrophenylalanyl)-glycine,  decomp.  216°  after  be¬ 
coming  discoloured  at  205°,  -1-alanine,  m.p.  215—216°  (decomp.), 
[a]jD  -255  1°.  [a;j“  282  9°  in  C5H5N,  -1  -leucine,  m.p.  235—236° 
(decomp.),  softens  at  225°,  [a]??  -245-6°  in  C5H5N,  -l-phenylalanine , 
m.p.  229—230°  (decomp.),  darkens  at  256°,  [a]D8  -172-2°  in  C6H5N, 
-1  -tyrosine,  m.p.  172-173-5°  (decomp.),  [a]y  ^133-6°  in  C6H5N, 
-1-proline,  m.p.  203—204°  (decomp.),  [a]J?  +60-6°,  [a%°  +50-6°  in 
C5H5N,  -phenylserine,  m.p.  223 — 225°  (decomp.),  and  -1  glutamic 
acid,  m.p.  209—210°  (decomp.),  (a]f?  -182-6°.  Z-Cystine  and  (I) 
give  bis(acetyldehydrophenylalanyl)-\-cystine,  m.p.  212 — 213°  (de¬ 
comp.),  [o]r,°  6  —19-5°  in  C„HSN.  Acetylbis(dehydrophenylalanyl)de - 
hydrophenylalanine,  m.p.  233 — 235°,  is  converted  into  acetyltris(de- 
hydrophenylalanyl)-l-phenylalanine,  m.p.  201 — 202°,  becomes  yellow 
at  172 — 173°,  [a]?8  —35-4°  in  C6H6N,  and  - phenylserine ,  m.p.  199° 
(decomp.) ;  this  gives  acetyltris(dehydrophenylalanyl)dehydrophenyl- 
alanine  azlactone ,  m.p.  247 — 249°  (decomp.),  converted  into  bis(acetyl- 
dchydrophenylala  nyldehy  dr  ophe  nylala  nyl) -1-cy  st:ne ,  m.p.  209 — 211°, 
[«]$  -82-3°,  [a]jJ*  -86-1°  in  C5H5N.  M.p.  are  corr.  H.  W. 

Chlorination  of  benzoic  acid.  H  G  Biswas  and  S.  J.  Das-Gupta 
(. J ■  Indian  Chem.  Soc.,  1942,  19,  497— 498).— BzOH  with  aq.  KC103- 
HC1  affords  3:4:1-  and  2:5:  1  C„  1 1  2C12-C02H,  separable  through 
their  Ba  salts.  '  A.  T.  P. 

Ester  group  in  polystyrene  made  with  chloro-  and  bromo-benzoyl 
peroxides. — See  A.,  1943,  II,  223. 

Polymerisation  of  styrene  in  presence  of  3  :  4  : 5-tribromobenzoyl 
peroxide. — See  A.,  1943,  II,  223. 


Isomorphism  of  organic  compounds.  V.  Nitrobenzoic  acids  and 
substituted  benzoic  acids.  H.  Lettre  (Ber.,  1940,  73,  [B],  386 — 
390;  cf.  A  ,  1938,  II,  324). — M.p.  curves  show  that  1  :  1  compounds 
are  formed  from  :  0-NO2-C,H4-CO2H  and  BzOH  (I),  m-  (II)  or 
p-C,HtMe‘C02H  (III),  or  jk-C,H1C1-C02H  (IV) ;  m-N02-C,H,-C02H 
and  (I),  (II),  (III),  (IV),  o-C.H.Me-CCXH,  o-C,H4CKX)2H,'  c-  or 
m-C,H4Br-C02H,  m-C,H4I-C02H,  or  £-OH-C,H,-C02H ;  p- 
N02-C,H4-C02H  and  (I),  (III),  or  £-C„H4R-C02H  (R  =  Cl,  Br,  I, 
or  OH).  In  the  other  cases  investigated,  mixed  crystal  or  eutectic 
formation  is  noted.  A.  T.  P. 

Michael  reactions.  C.  F.  Koelsch  ( J.Amer .  Chem.  Soc.,  1943,  65, 
437 — 439). — Attempts  to  effect  Michael  reactions  with  CH2ICH-CN 
(I)  or  CH2lCH-C02Me  (II)  with  NaOR-ROH  led  to  addition  of 
ROH.  Thus,  MeOH  +  a  trace  of  NaOMe  with  (II)  at  30—35° 
gives  0Me-[CH2]2-C02Me  (77%),  b.p.  137—143°,  and  EtOH  with 
(I)  gives  p-ethoxypropionitrile  (89%),  b.p.  170 — 173°.  However, 
Michael  reactions  with  these  and  similar  compounds  proceed  well 
in  absence  of  a  solvent,  when  a  trace  of  NaOR-ROH  is  used  at 
<50°.  Thus,  CH2Ph-CN  (III)  with  (II)  gives  y-carbomethoxy-a- 
phenyl-  [20 — 23%;  24%  obtained  by  NaNH2  in  an  excess  of  (III)], 
b.p.  187 — 190°/18  mm.,  with  CHMelCH-C02Et  gives  y-carbethoxy- 
a-phenyl-p-methyl-  (63—68%),  b.p.  170— 175°/10  mm.,  with 
CMe2!CH-C02Et  affords  y-carbethoxy-a-phe nyl- pp-dimethyl- ,  b.p.  195 — 
200°/23  mm.,  with  C I  IPhiC H-C02E t  gives  y-carbethoxy-a^-diphenyl-, 
forms,  m.p.  100 — 101°  and  59 — 60°,  with  Me2  maleate  give  py-di- 
carbomethoxy-a-phenyl-  (50%),  b.p.  198 — 203°/10  mm.,  and  with 
Et2  maleate  gives  Py-dicarbethoxy-a-phenyl-  (52 — 58%;  46%  in 

EtOH),  b.p.  185 — -187°/1  mm.,  -butyronitrile.  With  (I),  (III)  gives 
a-phenyl-  [20 — 33%;  36  and  25%  in  Et20  and  an  excess  of  (III), 
respectively],  b.p.  198 — 200°/12  mm.,  with  CH21CH-CH2-CN  gives 
a-phenyl-p-methyl-  (76%),  b.p.  193 — 197°/14  mm.,  and  with  p- 
OMe-C,H4-CH;CH-CN  gives  a-phenyl- p-p-anisyl-  (72%),  m.p.  135 — 
136°,  -glutaronitrile.  CHPhlCH-CN  with  (III)  gives  ap-diphenyl- 
glutaronitrile  (81—87%),  m.p.  101  103°,  with  CH2Ph-C02Et  gives 

y-carbethoxy-Py-diphenylbulyronitrile  (50%),  m.p.  118 — -121°,  with 
p-OMc-C,! I4  -  CH2*CN  gives  p-phenyl-a-p-anisylglutaronitrile  (26%), 
m.p.  140 — 142°,  and  with  m -aminophenylacetonitrile  (IV),  b.p. 
183 — 187°/13  mm.,  gives  pphenyl-a-m-aminophenylglutaronilrile, 
forms,  m.p.  120—122°  (33%)  and  152—154°  (17%).  (IV)  is  obtained 
(50—55%)  from  m-N02-C,H4-CH2-CN  by  Fe  in  5%  AcOH,  not 
SnCl2  or  Sn-HCl,  and  gives  a  picrate,  m.p.  200°  (decomp.),  and  Ac 
derivative,  m.p.  100 — 102°.  R.  S.  C. 

3  :  4-Dimethoxyphenylsuccinic  acid.  K.  P.  Dave,  J.  J.  Trivedi, 
and  K.  S.  Nargund  (J.  Univ.  Bombay,  1943,  11,  A,  Part  5,  111 — 
112).— 3  :  4  :  l-(OMe)2C,H3-CHO  with  CN-CH2-COaNa  and  10% 
NaOH  at  40°  yields  a-cyano-p- 3  :  i-dimelhoxyphenylacrylic  acid,  m.p. 
200°  (Me  ester,  m.p.  122°),  the  Et  ester,  m.p.  152°,  of  which  with 
aq.  EtOH-KCN  gives  a  product  hydrolysed  (dil.  HC1)  to  3  :  4-<Zi- 
» nethoxyphenylsuccinic  acid,  m.p.  130°  [Me2  ester,  m.p.  65°;  an¬ 


hydride,  m.p.  124°,  whence  the  anilic,  m.p.  151°,  and  p -toluidinie 
acid.  m.p.  158 — 159°,  and  imide,  m.p.  172°  (softens  at  164  ^ 

Diene  syntheses.  V.  E.  Lehmann  (Ber.,  1940,  73,  _[^]‘  804— 
309  ;  cf.  A..  1938,  II,  488).— CH 'CH-CH.-MgBr  and  CH2.<-H  '“«!t5r- 
BzCI  yield  phenyldiallylcarbinol  (I),  b.p.  1 19— 120°/13  nun. ,  o -tolyl- 
diallylcarbinol  (II)  has  b.p.  131 — 132°/10  mm.  (I)  anfl 

S0C12-CHC13  give  the  carbinyl  chlorides,  converted  by  distillation 
with  NaOH  at  270—280°  into  S-phenyl-  or  g-o-tolyl-A^heptatncne, 
respectively,  and  thence  by  (!CH-CO)20  in  C,H,  at  lUo  _ilt^  into 
3 -phenyl-,  m.p.  174°  (slow  heating)  (anhydride,  m  P-  '57 -o  ).  or 
3-o-tolyl-3-allyl-&*-tetYahydYOphthalic  acid,  m.p.  -36  (previous 

sintering),  respectively.  The  NaHS03  compound  of  z-m-4  -xylyl- 
2-methyl-A3-tetrahydrobenzaldehyde  (A.,  1935,  978)  and  aq.  KCN 
yield  the  corresponding  cyanohydrin,  which  with  HC1  affords 
‘2-\r\-Y -xylyl-‘i-m,thvl- M-telrahydro  mandel  amide,  forms,  m.p.  213 — 
214°  and  158-5—159°,  hydrolysed  [boiling  NaOH-EtOH  (6  days)] 
to  the  -mandelic  acid,  m.p.  149°  [Ac20-AcOH  at  100°  (bath)  yields 
the  anhydride,  forms,  m.p.  105—106“  and  83 — 83-5°],  hydrogenated 
(Pd-BaS04- AcOEt)  to  2-m-i'-xylyl-2-methylhexahydromandelic  acid, 
m.p.  182°.  A.  T.  P. 


Alkyl  )S-nitroalkyl  phthalates. — See  B.,  1943,  II,  211. 

Synthesis  of  2  :  4-dimethoxy-  and  -dihydroxy-ijophthalic  acids 

(Miss)  K.  S.  Radha  and  R.  C.  Shah  (J.  Indian  Chem.  Soc.,  1942,  19, 
495— 496).— 3  :  2  :  4  :  l-CHOC6H2(OMe)2-C02H  (A.,  1939,  II,  22) 
and  KMnO4-10%  aq.  NaOH  yield  2  :  4-dimethoxyisophthalic  acid, 
m.p.  222 — -223°  (Me 2  ester,  m.p.  78 — -80°;  1-Me  H  ester,  m.p.  150 — 
151°),  demethylated  by  A1C13  in  boiling  light  petroleum  to  2  :  4-di- 
hydroxyisophlhalic  acid,  m.p.  179 — 181°.  A.  T.  P. 


Preparation  of  aldehydes  by  disruptive  oxidation  of  the  ethylene 
linking.  R.  R.  Davies  and  H.  H.  Hodgson  (J.S.C.I.,  1943,  62, 
90 — 92). — Alkaline  KMn04  is  preferable  to  CrOa  for  the  oxidation 
of  stilbene  derivatives  to  aldehydes,  whilst  CrOs  is  much  superior 
for  the  oxidation  of  R-CHICHMe  to  R'CHO.  Higher  yields  (piper- 
onal  from  Zsosafrole ;  vanillin  from  isoeugenol)  are  obtained  when 
dispersing  agents  are  present,  and  this  is  attributed  to  ephemeral 
formation  of  double  compounds  with  the  aldehyde  when  produced. 


Ethers  of  protocatechualdehyde. — See  B.,  1943,  II,  211. 

Reaction  of  Grignard  reagents  with  oximes,  II.  Action  of  aryl 
Grignard  reagents  with  mixed  ketoximes.  K.  N.  Campbell,  B.  K. 
Campbell,  and  E.  P.  Chaput.  III.  Mechanism  of  the  action  of 
magnesium  aryl  halides  on  mixed  ketoximes.  New  synthesis  of 
ethyleneimines.  K.  N.  Campbell,  B.  K.  Campbell,  J.  F.  McKenna, 
and  E.  P.  Chaput  (J.  Org.  Chem.,  1943,  8,  99—102,  103—109;  cf. 
A.,  1939,  II,  366).— II.  CArAlkIN-OH  (I)  and  MgArX  (II)  yield 
)3-NH2-alcohols.  (II)  is  prepared  in  Et20  and  the  solvent  is  removed 
by  heating  to  150 — 155°;  PhMe  is  added  to  the  residue  followed  by 
dropwise  addition  of  (I)  in  PhMe  at  150°.  The  following  (m.p.  of 
the  hydrochloride  and  Bz  derivatives,  respectively,  being  in  paren¬ 
theses)  are  prepared  thus  or  from  COAr-CH2-NH2  and  (II)  :  p  ammo 
a-phenyl-a-Z>-tolyl-,  m.p.  104 — 105°  (183 — 184°;  142 — 143°),  -a- 
phenyl-a-naphthyl-,  m.p.  159 — 160°  (232 — 234°;  193 — -194°),  -a- 
phenyl-a-£-anisyl-,  m.p.  134°  (162 — 163°;—),  and  -  a-phenyl- a-p-di- 
phe  nylyl-elhanol,  m.p.  86—88°  (220—222°;  193—195°);  )3-amino 

a-pheny  1-a-h-toly Ipropanol,  m.p.  74 — 75°  (239°;  195 — 196°);  p- 
amino-aa-diphenylbutanol,  m.p.  77 — 78°  (259°;  209 — 211°). 

III.  Evidence  is  adduced  to  show  that  ethyleneimines  are  inter¬ 
mediates  in  the  above  conversion  of  (I)  into  )3-NH2-alcohols.  If 
the  reaction  between  CPhEtlN-OH  and  MgPhBr  is  effected  by 
using  a  cone.  Grignard  reagent  and  hydrolysing  the  reaction  com¬ 
plex  with  acid  and  ice,  NH2-CHMe-CPh2;OH  (III),  m.p.  103—104°, 
is  obtained  in  30 — 40%  yield.  If  no  acid  is  used  in  the  hydrolysis 
or  if  the  complex  is  hydrolysed  with  acid  at  0°,  immediately  made 
basic  with  aq.  NHS,  and  extracted  the  product  is  2  :  2-diphenyl- 
3 - methylethyle neimine  (IV),  m.p.  74-5 — 75°  [hydrochloride,  m.p.  139 — 
140°;  picrate,  m.p.  1 99 — 200°;  NHPh-CS  derivative,  m.p.  126-5 — 
127°;  derivative.  C22H1703N2-C02H,  m.p.  190 — 192°,  from  3:1:2- 
N02-C,H3(C0)20].  (IV)  is  isolated  in  better  yield  when  the  Grignard 
reaction  is  effected  in  PhMe  at  135—145°  and  the  complex  is  hydro¬ 
lysed  without  use  of  acid  or  the  acid  solution  kept  very  cold  and 
worked  up  immediately.  If  the  acid  mixture  is  kept  or  allowed  to 
get  warm  both  (III)  and  (IV)  are  obtained.  If  the  Grignard  reaction 
is  carried  out  in  Et20  and  the  mixture  hydrolysed  without  use  of 
acid  (IV)  and  much  unchanged  oxime  result.  (IV)  reduces  KMn04 
very  slowly.  It  is  rapidly  hydrolysed  by  warm  2n-H2S04  or  6N-HC1 
to  (III)  or  to  COMe-CHPh2,  NH„  and  (III)  if  the  reaction  is  pro¬ 
longed.  (Ill)  is  converted  by  SOCl2  in  CHC1S  followed  by  KOH- 
EtOH  into  (IV).  MgPhBr  and  CPhPr-lN-OH  in  PhMe  at  150° 
afford  2  :  2-diphenyl-3-ethylethyleneimine,  m.p.  44-5 — -45°  (hydrochlor¬ 
ide,  m.p.  144-5 — 145°;  1-C10H,-NH-CO,  m.p.  184 — 185°,  and  non- 
cryst.  NHPh-CS  derivative) ;  it  is  hydrolysed  by  3n-H2S04  to 
NH2-CHEt-CPh2-OH.  H.  \Y. 


ajS-Unsaturated  amino-ketones.  VIII.  Reaction  of  primary 
amines  with  1  :  3-diketones  and  bromine  derivatives  of  phenyl  styryl 
ketone.  Ethyleneimines.  N.  H.  Cromwell,  R.  D.  Babson,  and 
C.  E.  Harris.  IX,  Colour  and  constitution.  N.  H.  Cromwell  and 
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A.,  II— III,  HOMOCYCLIC. 
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R.  S.  Johnson  (J.  Amer.  Chem.  Soc.,  1943,  65,  312—315,  316—319  ; 
cf.  A.,  1943,  II,  243).— VIII.  CH2Bz2  (1  mol.)  with  boiling  CH2Ph-NH2 
(I)  or  eye/ohexylamine  (II)  (2  mols.)  and  a  drop  of  cone.  HC1  gives 
Ph  fS-benzylamino-,  m.p.  101°  (hydrobromide,  m.p.  172 — 174°,  obtained 
by  HBr— Et20— C,H,  and  hydrolysed  in  H20),  or  f)-cyc\ohexylamino-, 
m.p.  78°,  -styryl  ketone,  respectively,  which  both  decolorise  Br- 
CHCIj,  are  sol.  in  6n-HC1,  and  are  hydrolysed  therein  to  CH2Bz2. 
COMe-CH2Bz  gives  similarly  Ph  fi-benzylamino- ,  m.p.  62°,  and 
fl-cyclohexylamino-propenyl  ketone,  m.p.  54°  (with  COMe-CH2Bz 
gives  an  oil),  sol.  in  dil.  acids  and  hydrolysed  therein  to  COMe-CHs Bz 
(I)  or  (II)  (4  mols.)  with  CHPhBr-CHBr-COPh  (1  mol.)  in  EtOH  or 
CHPhiCBr-COPh  (2  mols.)  in  Et20  at  0°  gives  2-benzoyl-ll-phenyl- 
l-benzyl-  (III),  m.p.  108°,  or  -l-cyc\ohexyl-ethyleneimine  (IV),  m.p. 
107°,  respectively,  unaffected  by  Br-CHC13  or  H2-Raney  Ni  at 
50  lb. ;  (IV)  is  accompanied  by  a  mixture,  m.p.  85 — 90°,  of,  prob¬ 
ably,  (IV)  and  CHjPh-CBzlN-C.Hn,  CHPhiCBr-COPh  (1  mol.) 
with  (I)  (1  mol.)  in  Et20-light  petroleum  at  —10°  to  —5°  gives  Ph 
a-bromo-fi-benzylamino-fl-phenylethyl  ketone  (V),  m.p.  75 — 77°  (de¬ 
comp.)  [ hydrobromide  (VI),  m.p.  157 — 159°  (decomp.),  separates 
from  C„H„],  which  generates  ionic  Br  in  EtOH-AgN03,  slowly  in 
aq.  HN03-AgN03,  and  not  in  H20,  with  tetrahydroquinoline  in 
EtOH  at  room  temp,  slowly  or  with  C6H5N  in  warm  EtOH  yields 
(III),  and  in  C8H„  slowly  gives  (III)  also.  With  dry  HBr-C,H,, 
(III)  gives  (VI).  with  dry  HCl-C„H,-Et20  at  0°  or  6N-aq.  HC1  at 
85°  gives  Ph  a-ckloro-fi  benzylammo- p -phenyiethyi  ketone  hydrochloride 
(VII),  m.p.  167 — 169°  (decomp.),  but  with  dry  HCl-Et20  gives  the 
hydrochloride,  m.p.  129 — 131°  (decomp.),  of  (III).  (VII)  is  converted 
into  (III)  by  C5H5N  in  warm  MeOH,  whilst  (III)  and  boiling  15% 
H2SOj  gives  the  betaine,  +NH2(CH2Ph)'CHPh-CH(C0Ph)-0-S03“, 
m.p.  218°  (with  small  amounts  of  PhCHO  and  COPh-CO-CH2Ph), 
insol.  in  H20  or  EtOH,  sol.  in  KOH-EtOH  or  aq.  Na2C03,  whence 
it  is  regenerated  by  acid,  and  converted  by  hot  KOH-aq.  EtOH 
into  (HI)  In  aq.  HC1  at  85°,  (IV)  gives  Ph  a-ckloro-ft-cyclahexyl- 
ammo-fl-phenylethyl  ketone  hydrochloride,  m.p.  187 — 189°  (decomp.). 
PhCHO  and  33%  aq.  NH,Me  give  exothermally  CHPhlNMe  (70%), 
b.p.  183 — 185°,  hydrogenated  (Raney  Ni)  in  EtOH  at  room  temp./ 
45  lb.  to  NHMe-CH2Ph,  b.p.  184 — 186°.  M.p.  are  determined  in  a 
preheated  bath. 

IX.  Absorption  spectra  of  the  compounds  discussed  above  and 
loc.  cit.  support  the  structure  assigned.  In  EtOH,  Ph-[CH2]2-COPh 
(VIII)  and  CHPhlCH-COPh  (IX)  have  max.  at  3275  and  3350  a. 
and  e  0-0418  and  2-040  X  10-3,  respectively;  in  C,H„  (IX)  has  a 
max.  at  3275  A.  and  e  1-468  X  10~3.  NHR  at  C(a)  of  (IX)  gives 
visible  colour  and  absorption  at  3500 — 4100  A.  with  a  max.  at 
~4000  A.  and  e  2 — 3  X  10-3  in  EtOH,  the  max.  being  at  shorter  A 
and  e  slightly  increased  in  C,H3.  NHR  at  of  (IX)  has  little 
effect  on  colour  or  the  position  of  the  max.  but  greatly  increases  e 
(14 — 20  X  10~3  at  3500  a.).  a-Br  in  (IX)  has  little  effect  on  the 
position  of  the  max.  but  decreases  e  (0-876  X  10-3  at  3300  A.),  but 
simultaneous  presence  of  NRR'  at  Cyj)  has  great  effect  (e  18-5  x 
UP3  at  4025  a.).  Absorption  of  the  imines  closely  resembles  that 
of  (VIII);  e.g.,  (HI)  has  a  max.  at  3275  a.  and  e  0-0623  x  10-3  in 
EtOH.  Resonance  accounts  for  most  of  these  results.  R.  S.  C. 

Polymethylbenzoylnaphthoic  acids.  R.  H.  Martin  (J.C.S.,  1943, 
239— 241).— 1  :  2-C10H„(CO)2O  (I),  1:2:  3-C,H3Me3  (II)  (excess), 
and  AICL,  at  room  temp,  give  l-(3'  :  4'  :  5'-trimethylbenzoyl)-2- 
naphthoic  acid  (III),  m.p.  273 — 274°  [Ac20-C5HEN  gives  the  acet- 
oxy-lactone  (IV),  C23H20O4,  m.p.  231 — 232°,  hydrolysable  to  (III)], 
and  2-(3'  ;  4' :  5' -trimethylbenzoyl)-\ -naphthoic  acid  (V),  m.p.  191 — 
192°  ( acetoxy-lactone ,  m.p.  161-5 — 162-5°;  benzoyloxy-lactone,  m.p. 
191-5—192-5°).  (Ill)  or  (V)  with  KOH  at  260—280°  or  280—340° 
gives  3:4:6:  l-C„H2Me3-C02H  and  2-  or  l-C10H,,CO2H,  respectively. 
2:  l-CjjHjMe-COCl  and  (II)-A1C13-CS2  at  0°,  then  at  room  temp., 
give  l-(3'  :  4'  :  5' -trimethylbenzoyl)-  (VI),  m.p.  150 — 151°,  and 
l-(2' :  3' ;  y -trimethylbenzoyl)  2  me.thy [naphthalene,,  m.p.  108 — 108-5°. 
(VI)  and  Se02-H20  at  235°,  followed  by  Ac20-C6HaN,  yield  (IV). 
(I),  1:2:3:  4-C„H2Me4,  A1C13,  and  PhNO,  at  0°  (12  hr  ),  then  at 
room  temp.  (60  hr.)  afford  2-(2'  :  3'  :  4'  ;  b’ -tetramethylbenzoyl-l- 
naphthoic  acid,  m.p.  241-5 — 242-5°,  converted  by  BzCl  and  a  little 
cone.  HjSOj  at  100°  (bath)  into  (probably)  5:6:7:  8 -tetramethyl- 
1  :  2-benzanthraquinone ,  m.p.  203 — 203-5°.  Prep,  of  1  :  2  :  3  :  4- 
C,H2Me3Br  is  modified ;  1:2:3:  4-C,H2Me3*MgBr  and  (I)  give 

a  difficultly  separable  mixture  of  acids.  A.  T.  P. 

Alkylation  ol  ethyl  3-methyl- A2-cyc/ohexenone-4-carboxylate 
(Hagemann’s  ester)  and  related  substances.  L,  I.  Smith  and  G.  F. 
Rouault  (/.  Amer.  Chem.  Soc.,  1943,  65,  631 — 635). — Adding  piperid¬ 
ine  to  CH2AcC02Et  (2  mols.)  and  paraformaldehyde  (1  mol.)  with 
cooling,  heating  at  100°,  and  treating  the  resulting  crude  Et2  3- 
methyl-A2-cycfohexenone-4  :  6-dicarboxylate  (I)  with  boiling  NaOEt- 
EtOH  (1  mol.;  2  mols.  give  10%)  gives  Et  3-methyl-A 2-cyclo- 
hexenone-4-carboxylate  (II)  (40 — 50%),  b.p.  142 — 144°/15  mm. 
[semicarbazone,  m.p.  165 — 167°  (lit.  169°)]  (cf.  A.,  1896,  i,  393; 
1939,  II,  412).  In  boiling  aq.  H2S04,  (I)  gives  3-methyl-A2-cyc/o- 
hexenone  (III)  (24%);  b.p.  75 — 77°/10  mm.,  in  H2S03-Ac0H-H20 
gives  (III)  (44%)  and  (II)  (8%),  and  in  H20  at  200°  gives  (III) 
(25%)  and  (II)  (21%).  NaOMe-Mel-MeOH  at  5°,  later  20°,  and 
finally  the  b.p.  converts  (II)  into  2  :  3- dimethyl- A2-c>-c/ohexenone 


(IV)  (37%),  b.p.  90 — 96°/14  mm.  [semicarbazone,  sinters  200 — 205°, 
m.p.  222°  (lit.  225°)],  and  its  4-C02Et-derivative  (V)  (17%),  b.p. 
138 — 142°/12  mm.;  MeBr  at  <10°  gives  49%  of  (IV) •  EtBr,  (II), 
and  NaOEt  in  boiling  EtOH  give  the  4-C02Et-derivative  (55%) 
(VI),  b.p.  141 — 143°/9  mm.  ( semicarbazone ,  m.p.  160 — 1 6 4  ) , 
of  3-methyl-2-ethyl-A2-eycfohexenone  (VII)  (27%),  b.p.  82- — 85°/9 
mm.  ( semicarbazone ,  m.p.  190 — 194°)  [obtained  from  (VI)  in  62% 
yield  by  KOH-EtOH],  Perhydrogeranyl  bromide,  (II),  and 
NaOEt  in  boiling  EtOH  give  only  (49%)  Et  3  methyl  2  perhyd.ro 
geranyl-b?-cyc\ohexenone-4.-carboxylate,  b.p.  182°/4  mm.  ( semicarb¬ 
azone ,  m.p.  85-5 — 87°,  formed  slowly),  and  thence  (KOH-EtOH) 
3-met  hy  1-2-perhy  drogerany  1- A2-C}x/ohexenone  (54%),  b.p.  153 — 
154°/3  mm.  ( semicarbazone ,  m.p.  93 — 95°).  Condensing CH2Ac-C02Et 
with  MeCHO  by  piperidine  at  the  b.p.  and  hydrolysing  the  product 
by  25%  (vol.)  H2S04  gives  3  :  5-dimethyl- A2-c>c/ohexenone  (19%), 
b.p.  81°/9  mm,  its  4-C02Et-  (6%),  b.p.  146°/12  mm.,  and  4  :  6- 
(C02Et)2-derivative  (a  little),  b.p.  205°/ll  mm.  Pd-C  d  (A.,  1940, 
II,  351)  at  200°  converts  (IV)  into  o-3-xylenol  (53%),  but  other 
reagents  were  unsuccessful.  R.  S.  C. 

Reactions  catalysed  by  aluminium  chloride.  XIX.  Synthesis  of 
stereoisomeric  I-keto-9-methyldecahydronaphthalenes.  C.  D.  Nenit- 
zescu,  E.  Cioranescu,  and  V.  Przemetzky  ( Ber .,  1940,  73,  [B],  313-  - 
315;  cf.  A.,  1939,  II,  268).— C02Me-[CH2]2-COCl,  1-methyl-A1- 
cyefohexene,  and  A1C13  in  PhNOz  at  room  temp.  (2  days)  give  Me 
y-keto-y-2- methyl- A 1  -cycdu-xenvlbutyrate,  b.p.  150 — 160°/l5  mm., 
converted  by  N2H4,H20-Na0Et-Et0H  at  180°  into  y-2-methyl- 
A 1  -cy c / o i i e x e n y  1  b u t  v r i c  acid  (I),  b.p.  159 — 160°/9  mm.,  175°/20  mm. 
[/>-bromophenacyl  ester,  m.p.  78°  (lit.  65 — 66°)].  Prolonged  warm¬ 
ing  with  alkali  causes  migration  of  the  double  linking  in  (I),  and 
the  product  then  alfords  a  colourless  NlS'-di-p-dimethylaminophenyl- 
carbamide,  m.p.  148°  (cf.  Zetzsche  et  al.,  A.,  1939,  II,  467).  The 
chloride  of  (I)  with  A1C13  in  eye/ohexane  at  0°,  then  at  room  temp., 
and  finally  at  40°,  yields  (cf.  Linstead  et  al.,  A.,  1938,  II,  268)  cis-, 
b.p.  92 — 93°/5  mm.  [ semicarbazone ,  m.p.  223°  (decomp.)],  and 
fraKS-8-methyl-l-ketodecahydronaphthalene,  b.p.  82 — 83°/5  mm. 
( semicarbazone ,  m.p.  185°).  A.  T.  P. 

Oxidation  of  cholesterol.  Isolation  of  I-keto-2  : 13-dimethyl- 
A* ;  14-dodecahydro-7-phenanthrol. — See  A.,  1943,  II,  235. 


Monomeric  fluorenone  peroxide.  G.  Wittig  and  G.  Piepcr  (Ber., 
1940,  73,  [B],  295—297;  cf.  A.,  1939,  II,  22).— Fluorenone  (I)  and 
~1-5N-Et20-H202  +  P2Os  at  room  temp,  give  the  monomeric 

fluorenone  peroxide  (II),  C12H8>CIOO,  m.p.  108 — 108-5°,  con¬ 
verted  by  Ac20-Ac0H-H2S04  at  0°  for  48  hr.  into  (I)  and  the 
lactone,  m.p.  94 — 95°  [also  obtained  from  (I)  and  Ac20— H202— 
H2S04],  of  o-OH-C,H4-C,H4-CO,H-o.  A.  T.  P. 

Condensation  of  acyloins  with  ethyl  acetate.  R.  B.  Woodward 
and  E.  R.  Blout  (J.  Amer.  Chem.  Soc.,  1943,  65,  562 — 565). — Adding 
Pr“C02Et  and  then  EtOAc  to  Na  wire  in  Et20,  evaporating,  and 
heating  the  residue  at  100°  gives  2-ethyl-i-n-propylcyclopentane- 
1  :  2-dione  (I)  (32%),  m.p.  119-4 — 120-5°.  This  structure,  contrary 
to  that  proposed  by  Bouveault  et  al.  (A.,  1907,  i,  479;  1910,  i,  92), 
is  proved  by  rapid  neutralisation  of  1  NaOH,  formation  of  a  reddish- 
violet  colour  with  FeCl3  (enolisation),  and  similarity  of  its  absorption 
(max.  at  255  m/i. ;  logs  4-12)  in  EtOH  to  that  (max.  at  258  m/t. ; 
log  c  4-08)  of  dimethyldihydroresorcinol.  The  autoxidation  of  (I) 
in  air  is  characteristic  of  alkyl-substituted  cyclic  (3-diketones.  The 
other  reactions  (loc.  cit.)  of  (I)  are  also  explained  by  this  structure 
and  analogous  structures  apply  to  the  other  products  described  by 
Bouveault  et  al.  The  condensation  involves  the  reactions, 
OH-CHPr“-CO-CHEt-COMe  -^-COPr“-CH(OH)-CHEt-COMe  ->  3- 
hydroxy-2-ethyl-4-M-propyl-A4-cyc/opentenone (I) .  R.  S.  C. 


Electrolytic  preparation  of  quinhydrone.  R.  E.  Ely  (Ind.  Eng. 
Chem.  [Anal.],  1943,  15,  284 — 285). — Quinol  is  oxidised  electro- 
lytically  in  HzO  to  a  75%  yield  of  98%  pure  quinhydrone.  ^ 

Effects  of  environment  and  aggregation  on  absorption  spectra  of 
dyes. — See  A.,  1943,  I,  192. 


Dinaphthones.  A.  Rieche  and  W.  Rudolph  (Ber.,  1940,  73,  [B], 
335— 342).— 8  :  2-NHAc-C10H,-OH  and  aq.  FeCl3-HCl  (or  CuO- 
PhNOz)  at  70°  afford  1  :  1 '  (8  :  V-diacetamido-2  :  2' -dinaphthone)  (I), 
m.p.  332°  (phenylhydrazone,  m.p.  314°),  reduced  (Zn  in  aq.  NaOH  or 
AcOH)  to  8:  8' -diacetamido-2  :  2' -dihydroxy -l  :  1' -dinaphthyl  (II),  m.p. 
289 — 290° ;  Me2S04  then  yields  (probably)  the  2:8:2':  8'-Me4  deriv¬ 
ative,  m.p.  244 — 245°.  (II)  is  reconverted  into  (I)  by  K3Fe(CN),-aq. 

NaOH,  and  with  cone.  HC1  at  1 80°  affords  1:1'- 
dinaphthylene-2  :  8'-2' :  8-dioxide  (III),  m.p. 
242°.  8  :  2-C10H„Cl-OH  and  aq.  K3Fe(CN)„- 

NaOH  yield  impure  1  :  1 '- (8  :  8'-dichioro-2  :  2'- 
dinaphthone),  m.p.  168 — 193°,  converted  by 
aq.  Na2S204-Na0H  at  70°,  through  the  corre¬ 
sponding  dinaphthol,  into  (III).  8  :  2- 
NHAc-C10H,-OH  and  AczO-NaOAc-AcOH 
give  S-acetamido-2-acetoxynaphthalene  (IV),  m.p.  184°,  and  (excess  of 
Ac20)  some  Acz  compound,  m.p.  98—99°.  (IV)  and  S02C12-C,H, 
yield  8:5:7:  2-NHAc-C10H1C12,OAc,  m.p.  212°,  hydrolysed  by  aq. 
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NaOH  to  5  :  7-dichloro-8-acetamido-2-naphthol ,  m.p,  263°,  which,  is 
oxidised  by  aq.  K3Fe(CN)6-aq.  NaOH  at  90°  to  1  :  l'-(6  :  7  :  5'  :  7'- 
tetrachloro-8  :  8' -diacetami.do-2  :  2' -dinaphthone) ,  m.p.  304°  (decomp. ). 
2  :  7  :  8-(OH)2C10H5-NHAc  and  aq.  FeCl3-HCI  at  70°  afford  1  :  l'-(8 :  8'- 
diacetamido-7  :  7'=dihydroxy-2  :  2'-dinaphthone),  m.p.  310°. 

A.  T.  P. 

Aromatic  hydrocarbons  and  their  derivatives,  XXX,  Syntheses 
in  the  perylene  series.  E.  Clar  (Ber.,  1940,  73,  [S],  351—353;  cf. 
A.,  1940,  II,  273). —  l-/S-Naphthoxyanthraquinone  and  AlCl3-NaCl 
at  140°,  then  at  200°,  give  12  :  6'-oxido-V :  2'  :  1  :  2-benzperylene  (I), 
m.p.  280 — 281°,  and  12  :  6'-oxido- 1'  :  2'  :  1  :  2-benzperylene-Z  :  10- 
quinone  (II),  C24Hj0O3;  (II)  is  also  obtained  by  oxidising  (I)  with 
CrOa  or,  better,  with  air  in  AcOH  or  xylene.  When  02  is  passed 
through  the  above  A1C13  melt,  (II)  is  obtained,  with  a  little  (I)- 
(I)  forms  an  adduct  with  (.CH-CO)20  much  more  readily  than 
perylene.  A.  T.  P. 

Mechanism  of  the  diene  reaction.  F.  Bergmann,  H.  E.  Eschinazi, 
and  M.  Neeman  (/.  Org.  Chem.,  1943,  8.  179 — 188). — Dicyclohcxe.ny] 
(I)  and  £-O:C0H4:O  (5  :  1)  at  100°  afford  isomeric  adducts,  C3„H40O2, 
m.p.  247°  and  212°,  converted  by  KOH-EtOH  at  room  temp, 
into  enols,  m.p.  327°  and  310 — 312°,  respectively.  (I)  and  1  :  4- 
naphthaquinone  (5  :  1)  at  100°  afford  the  substance  (II),  m.p,  207 
208°,  converted  by  KOH-EtOH  into  a  quinone,  m.p.  248°,  and  by 
AcOH-conc.  HBr  into  the  compound  (III),  m.p.  234 — 235°.  Fumaric 
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acid  and  (I)  do  not  react  at  100°  but  at  190 — 200°  yield  an  adduct 
identified  as  the  dianilide,  C28H  2202N2,  m.p.  312°.  The  adduct, 
C20H26O2N,  m.p.  187°,  is  obtained  from  (I)  and  0-nitrostyrene ;  it' 
does  not  undergo  catalytic  hydrogenation.  With  CO(CHlCHPh)2 
at  180 — 190°  (I)  yields  the  double  adduct,  C41H50O,  m.p.  208 — 209°, 
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Maleic  anhydride  and  3:4:3':  4'-tetrahydro- 1  :  1 '-dinaphthyl  (IV) 
give  the  adduct  (V),  m.p.  256°,  converted  by  CH2N2  into  the  corre¬ 
sponding  Me;  ester,  m.p.  168°,  which  is  isomerised  and  hydrolysed 
by  boiling  BuOH-NaOBu  to  an  acid,  m.p.  239°;  a  second  isomeric 
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adduct,  m.p.  260°,  is  formed  in  small  amount.  Condensation  in 
boiling  PhNOs  leads  to  the  substance  (VI),  m.p.  275°.  (IV)  and  p- 
0:C6H4:0  at  125 — 150°  afford  the  substance  (VII),  m.p.  268°,  which 
is  unchanged  by  HBr-AcOH.  (IV)  and  1  :  4-naphthaquinone  (1  :  2) 
at  130°  give  the  adduct  (VIII).  m.p.  226°.  trans-[\C HBz)2  and  (IV) 
do  not  react  in  boiling  CeH„  but  at  200°  the  compound  (IX),  m.p. 
236 — 238°,  is  slowly  formed;  it  is  dehydrated  by  boiling  AczO 
containing  H3P04  (d  1-75)  to  the  corresponding  furan,  C39H280, 
m.p.  272—273°.  H.  W. 

IV.— STEROLS  AND  STEROID  SAPOGENINS. 

Oxidation  of  cholesterol.  Isolation  of  l-keto-2  : 13-dimethyl- 
A!l :  14-dodecahydro-7-phenanthrol  and  preparation  of  derivatives. 

H.  Koster  and  W.  Logemann  (Bey.,  1940,  73,  [B],  298 — 304). — The 
product  obtained  from  the  mother-liquors  after  oxidising  cholesteryl 
acetate  dibromide  and  separating  dehydroandrosterone  and  pregnen¬ 
olone  acetates  is  heated  with  dil.  H2S04 ;  the  resulting  compound 
with  Ac20  at  120°  for  2  hr.  affords  l-keto-2  :  IZ-dimethyl-A* : 14- 
dodecahydro-l-phenanthryl  acetate,  (I),  m.p.  128 — 129°,  [a]jf  — 87° 
[oxime,  m.p.  166 — 169°;  semicarbazone,  m.p.  243°  (decomp.)],  hydro¬ 
lysed  (aq.  H2S04-Me0H  at  50 — 60°)  to  l-keto-2  :  13-dimethyl- Ae ' 
dodecahydro-l-phenanthrol  (II),  m.p.  133 — 134°,  [a]|f  — 88°.  Hydro¬ 
genation  (T6  mols.  of  H2;  PtOa-AcOH)  of  (I)  (followed  by  oxidation 
with  CrO3-90%  AcOH)  gives  the  acetate,  m.p,  144 — 145°,  [al'jf 
— 12-2°  (oxime,  m.p.  154 — 156°),  of  l-keto-2  :  1 3  dimethyl  per  hydro  - 
7-phenanthrol,  m.p.  128 — 129°  (3  :  5 -dinitrobenzoate,  m.p,  192 — 


193-5°) ;  these  are  probably  identical  with  the  compounds  obtained 
from  0-ergostenyl  acetate  by  Achtermann  (A..  1934,  1000).  (II) 
and  Al(OPrfl)3  in  boiling  PhMe-cyciehexanone  yield  1  :  1-diketo- 
2:  13-dimethyl- A? :  li-dodecahydrophenanthrene,  m.p.  140 — 141°,  [A In’ 
+  128°.  (I)  and  boiling  MgMeI-C6H8-Et20  afford  1  :  7-dihydroxy ■- 

1:2:  13-trimethyl- A%  '■  ll-dodecahydrophenanthrene,  m.p.  162-5 — 163°, 
oxidised  by  Al(OPr@)3-PhMe-cyHohexanone  to  7-keto-l  :  2  :  13 -tri¬ 
methyl  ts* -dodecahydro-l-phenanthrol  (III),  m.p.  195-5 — 196-5°,  [a]*,0 
+94-1°.  CH-CK  (prep,  in  liquid  NH3)  with  (I)  in  C,H0-Et2O 
yields  1  :  l-diheto-2  :  l3-dimethvl-l-acetylenyl-Ai  ■  1,-dodecahydrophen- 
anthrene,  m.p.  217 — 218-5°,  [a]^?  — 108-5°,  converted  by  Al(OPr0)3 
into  l-keto-2  :  l3-dimethyl-l-acetylenyl-Ae-dodecahydro-l-phenanthrol 
(IV),  m.p.  131—132°,  Mg’  +77-7°.  [a]  are  in  CHC13.  (Ill)  and 

(IV)  have  no  physiological  activity.  A.  T.  P. 

Dehydration  of  cholesterol  in  liquid  sulphur  dioxide.  R.  H.  Levin  - 
(J.  Amer.  Chem.  Soc.,  1943,  65,  627 — 628). — In  (liquid)  S02  at  100 — 
140°,  cholesterol  gives  9 — 33%  of  dicholesteryl  ether,  m.p.  203 — 205° 
(cf.  lit.)  [tetrabromide ,  m.p.  164 — 166°  (decomp.)].  Presence  of 
anhyd.  0uS04  gives  54%  at  100°  and  40%  at  135°,  of  CuSO4,5H20 
gives  76%  at  100°  but  resins  at  135°,  of  powdered  glass  gives*29% 
(remainder  resinified),  of  CuCl2  gives  26%,  and  of  S  gives  18%. 
Cu,  Raney  Ni,  FeS04,  CaS04,  and  Na2C03-Cu3(P04)2  inhibit  the 
reaction.  R.  S.  C. 

Bile  acids  and  related  substances.  XX.  Attempted  preparation 
of  A8-cholenic  acid.  H.  B.  Alther  and  T.  Reichstein  ( Helv .  Chim. 
Acta,  1943,  26,  492—511  ;  cf.  A.,  1938,  II,  497).  -Me  12(0)-hydroxy- 
is  oxidised  by  Cr03  in  AcOH  at  18°  to  Me  12-keto-cholanate,  m.p. 
107—108°,  [a]jf  +  87-7°  +  l°  in  COMe2;  a  form  of  m.p.  152°  (Ohta, 
A.,  1939,  II,  371)  has  not  been  encountered.  It  is  hydrolysed  and 
then  brominated  in  AcOH  (stable  to  CrOa)  to  a  mixture  of  acids 
separated  by  EtjO  into  11(a)-  (II),  m.p.  196 — 197°  (decomp.),  [a]})5 
+  31-9°±2°  in  CHC13  [Me  ester  (III),  m.p.  60—64°,  [a]},9  +26-6°±2° 
in  COMe2],  and  11(0)-  (IV),  m.p.  171—174°  (decomp.),  [a]]?  +16-3° 

+  2°  in  CHCI3,  -bromo-12-ketochoIanic  acid.  (IV)  yields  a  Me  ester 

(V) ,  m.p.  77 — 79°,  [a]j)7  +19-8° +  2°  in  COMe2,  also  isolable  when 

the  crude  acid  is  used.  (V)  and  boiling  C5H5N  afford  Me  12 -keto- 
A8 -ckolenate  (VI),  m.p.  89 — 90°,  [a]j,°  +93T°  +  2°  in  MeOH,  which 
when  pure  invariably  separates  as  needles  from  the  slowly  cooling 
solutions  but,  when  crude,  sometimes  gives  leaflets,  m.p.  72 — 74°. 
Its  prep,  is  rendered  difficult  by  a  very  tenacious  impurity  and  its 
homogeneity  is  best  judged  by  the  height  of  the  absorption  max.  in 
the  ultra-violet.  The  prep,  of  (VI)  from  (III)  and  boiling  C5H5N, 
collidine,  or  NaOAc  and  from  mixtures  of  (III)  and  (V)  is  described. 
l2-Keto-A*-cholenic  acid  has  m.p.- 145 — 146°.  Hydrogenation  (PtOa 
in  AcOH)  of  (VI)  gives  a  mixture  of  Me  cholanate  and  Me  12(0)- 
hydroxycholanate.  Reduction  of  crude  (VI)  by  N2H4,H20  and 
NaOEt  at  170°  with  subsequent  methylation  affords  a  mixture  of 
Me  cholanate  (VII)  and  A*-n  (VIII)  and  All-chdlenate  (IX)  whereas 
pure  (VI)  yields  a  mixture  of  (VIII)  and  (IX).  Bz02H  in  CHC13 
oxidises  crude  (VIII)  to  Me  11  :  12-,  m.p,  97 — 98°  [from  (IX)],  and 
a  Me  9  :  ll-oxidocholanate ,  m.p.  74-5 — 76°,  [a]jj  +18-8°±2°  in 
COMe, ;  the  last  with  boiling  H2S04-Me0H  followed  by  CH2N2 
gives  a  ( ?)  Me  choladienate,  m.p.  88 — 90°,  and  with  boiling  AcOH 
affords  a  substance,  m.p.  184 — 198°.  Reduction  (H2,  Pt02,  AcOH) 
of  (VIII)  +  (IX)  gives  (VII).  M.p.  are  corr.  (block) ;  limit  of  error 
±2°.  H.  W. 

Bile  acids  and  related  substances.  XIX.  Methyl  3(a)-hydroxy- 
A11-norcholenate  and  3(a)-hydroxy-Au-bisnorcholenate.  P.  Grand- 
jean  and  T.  Reichstein  (Helv.  Chim.  Acta,  1943,  26,  482 — 492). — Me 
3(a)-hydroxy-Au-cholenate  and  MgPhBr  give  the  non-cryst.  carbinol 
which  with  Ac20-C5H5N  at  18°  affords  diphenyl-3(a)-acetoxy-A11- 
norcholenylcarbinol  (I),  m.p.  151 — 153°,  [a]”  +47-3°  +  3°  in  COMe2. 
(I)  is  dehydrated  by  boiling  AcOH  to  diphenyl-3(a)-acetoxy-All-bis- 
norcholenylethylene  (II),  m.p.  142 — 143°.  Successive  treatments  of 

(I)  with  Br-CHC13,  Cr03-AcOH,  and  Zn  dust-AcOH  give  mainly 

(II)  with  little  acid.  Me  3(a)  acetoxy  A1  '-norcholenate  (III),  m.p. 

133 — 134°,  [a]],5  +56-2°+2°  in  COMe2,  is  best  obtained  by  direct 
oxidation  of  (II)  by  excess  of  Cr03  followed  by  esterification  (CH2N2) 
and  re-acetylation.  (Ill)  is  hydrogenated  (PtOa  in  AcOH)  to  Me 
acetylnorlithocholate,  m.p.  159 — 160°,  and  converted  by  HC1  MeOH 
in  CHCIj  at  18°  into  Me  3(a)-hvdroxy-A11-norcholenate  (IV),  m.p. 
140 — 141°.  (IV)  and  MgPhBr  afford  the  non-cryst.  carbinol;  the 
non-cryst.  acetate  is  dehydrated  by  boiling  AcOH  to  the  resinous 
diphenyl-3(a)-acetoxy-Au-ternorchoIenylethy!ene.  This  is  oxidised 
by  Cr03  and  the  acidic  portion  methylated  and  acetylated  to  Me 
3(a)-acetoxy-A11-bisnorcholenoate,  m.p.  99 — 100°,  [a]}?  +10-7°  +  2°  in 
COMe2.  Me  3(a)-hydroxy-All-bisnorcholenate  has  m.p.  107 — 108°. 
M.p.  are  corr.  (block) ;  limit  of  error  +2°.  H.  W. 

Bile  acids  and  related  substances.  XXII.  11-Keto-  and  11(a)- 
hydroxy-cholanic  acid.  H.  Reich  and  T.  Reichstein  (Helv.  Chim. 
Acta,  1943,  26,  562 — 585). — Me  An-cholenate  (I)  is  converted  by 
HOBr  into  a  difficultly  separable  mixture  (II)  of  substances  which 
is  therefore  directly  oxidised  (Cr03)  and  then  debrominated  (Zn 
dust).  Chromatographic  (A1203)  fractionation  of  the  product  leads 
to  a  little  (I),  mainly  Me  ll-ketocholanate  (III),  m.p.  88 — 89°,  [a]}? 
+  46-0°  +  !°  in  COMe2,  and  Me  12-keto-A8-cholenate,  m.p.  88 — 90°. 
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The  change  can  be  effected  by  HOBr  in  aq.  BuvOH  or,  more  con¬ 
veniently,  by  NHAcBr  in  aq.  BuvOH  or  aq.  COMes,  HOC1  or 
chloramine-2'  in  presence  of  a  trace  of  acid  may  also  be  used 
whereby  similar  intermediates  with  Cl  for  Br  are  formed.  The 
constitution  of  (III)  is  established  from  the  known  position  of  the 
double  linking  in  (I)  and  the  non-identity  of  (III)  and  Me  12-keto- 
cholanate.  CO  in  (III)  is  very  non-reactive  and  cannot  be  detected 
by  the  usual  reagents,  but  (III)  is  slowly  hydrogenated  (Pt02  in 
AcOH)  to  Me  \\(a)-hydroxycholanate  (IV),  m.p.  87 — 88°,  [a][?  +49-8° 
+2°  in  COMe2,  quantitatively  reoxidised  (CrOa)  to  (III).  The 
most  conclusive  preliminary  evidence  of  the  configuration  of  (IV) 
is  found  in  attempts  to  separate  (II)  chromatographically  with 
very  active  A1203,  which  yield  Me  11:  12-dibromocholanate,  Me 
1 1  (o) :  1 2 (o) -oxidocholanate  (V),  m.p.  64-5 — 65-5°,  [0]“  +47-5  +  9°  in 
COMe2,  and  an  amorphous  Br-compound,  probably  Me  9  :  11-di- 
bromo-12-hydroxycholanate.  (V)  diflers  from  the  11(0)  :  1 2(0: -ester 
obtained  by  oxidising  (I)  with  Cr03.  Hydrogenation  (Raney  Ni)  of 

(V)  gives  Me  cholanate  and  (IV).  (IV)  is  slowly  transformed  by 
Ac20  in  C5H5N  at  100°  into  a  non-cryst.  acetate  and  by  AcOH-HCl 
into  a  mixture  mainly  of  (I)  and  Me  A>-cholenate,  leaflets,  m.p. 
49.5 — 50°,  or  needles,  m.p.  67 — 67-5°,  [a]j>  +39-15° ±1°  in  COMe2 
[most  conveniently  obtained  from  (IV)  and  POCl3  in  C6HSN  at 
room  temp.].  The  following  oxidations  with  NHAcBr  are  recorded  : 
(ra«s-androsterone  to  androstanedione  (VI)  in  58-5%  yield;  andro- 
stanediol  to  (VI)  in  82-5%  yield  ;  Me  12(0) -hydroxy-  to  Me  12-keto- 
cholanate  in  high  yield ;  Me  deoxycholate  to  Me  diketocholanate  ; 
deoxycorticosterone  to  an  entirely  neutral  product,  probably  A1- 
pregnen-21-al-3  :  20-dione;  progesterone  is  scarcely  attacked  and 
cryst.  products  are  not  obtained  from  21-acetoxy-A4-pregnene- 
17(3)  •  20-diol-3-one  and  substance  J.  M.p.  are  corn  (block), 

'  H.  W. 

Bile  acids  and  related  substances.  XXIV.  Esters  o£  3(0)-hydroxy- 
11-keto-  and  3(0)  :  ll(a)-dihydroxy-cholanic  acid.  J.  Press,  P. 
Grandjean,  and  T  Reichstein  ( Helv .  Chim.  Acta,  1943,  26,  598 — 

606). _ Me  3(0)-acetoxy-A11-cholenate  (I)  is  transformed  by  NHAcBr 

in  aq.  COMe,  at  20°  into  a  difficultly  separable  mixture  converted  by 
oxidation  (Cr03),  debromination  (Zn  dust),  and  chromatography 
(Al  Oa)  into  (I).  Me  11  -keto-X($)-acetoxycholanate  (II),  m.p.  173 — 
174°,  |a]n  +56-4°  +  2°  in  COMe2,  and  Me  12-keto-3(§)-acetoxy-At- 
cholenate  (III)  ,  m.p.  192—193°,  [a]f  +  73-9°±4°  in  COMc2.  (Ill) 
is  closely  similar  to  Me  l2-keto-3($)-acetoxycholanate,  m.p.  184 — 186°, 
[“111  +77'9°±2°  in  COMe2,  from  which  it  is  best  differentiated  by 
its  ultra-violet  absorption  spectrum.  (II)  is  rather  more  readily 
obtained  by  cautious  hydrogenation  (AcOH  containing  a  little 
PtOj)  of  Me  3  :  11-diketocholanate  and  separation  of  the  products 
by  digitonin,  thus  givingmuch  Me  3(fl)-kydroxy-l  \-ketocholanate  (IV), 
m.p.  152 — 153°,  [a]!)1  +39-4°  +  2°  in  COMes,  with  little  3(a)-OH- 
ester.  (IV)  is  acetylated  to  (II).  Energetic  reduction  of  (II)  leads 
to  Me  1 1  (a)-hydroxy-3(fl) -acetoxy cholanate ,  m.p.  139 — 140°,  [a]™ 
+50-0°±2°  in  COMe2,  oxidised  to  (II).  (I)  and  Br  in  CHC13  give 

Me  11  :  12-dibromo-3(fl)-acetoxycholanate,  m.p.  172 — 175°.  M.p,  are 
corr.  (block) ;  limit  of  error  +2°.  H.  W. 

Bile  acids  and  related  substances.  XXI.  12-Keto-3(a)-acetoxy- 
and  3(a)-hydroxy-A‘-cholenic  acid.  E.  Seebeck  and  T.  Reichstein 
(Helv.  Chim.  Acta,  1943,  26,  536 — 562). — The  greatest  difficulty  in 
the  prep,  and  investigation  of  3(a) -hydroxy- A*-cholenic  acid  (I)  is 
its  isomorphism  with  3(a)-hydroxy-A11-cholenic  and  lithocholenic 
acid.  These  acids  are  very  difficult  to  separate  and  characterise, 
the  only  certain  method  being  by  chromatography  after  acetylation, 
methylation,  and  treatment  with  BzOaH.  An  approx,  determin¬ 
ation  of  each  component  in  a  mixture  may  thus  be  effected.  The 

(I)  of  Chakravorty  et  al.  (A.,  1940,  II,  179)  is  shown  to  be  non- 
homogeneous.  12-Keto-3(a)-acetoxycholanic  acid  is  brominated 
according  to  Longwell  et  al.  {ibid.,  95),  and  the  product  is  separated 
with  difficulty  into  ll(0)-bromo-12-keto-3(a)-acetoxycholanic  acid 

(II) ,  m.p.  220—222°,  [a]}/  +39-2°±2°  in  COMe2,  and  the  corre¬ 
sponding  ll(a)-acid  (III),  m.p.  179 — 182°.  (II)  and  (III)  with 
CH2N2  in  Et20  afford  Me  esters  (IV),  m.p.  160 — 161°,  [a]^e  +37-5° 
+  1"  in  CHC13,  and  (V),  forms,  m.p.  100 — 101°,  and  159-  161°  [a]}? 
+47  3° -j- 2°  in  CHC13,  respectively.  The  isolation  of  (II)  isnot  always 
reproducible  and  the  esters  can  be  obtained  directly  from  the  crude 
brominated  product  whereby  (V)  is  copiously  but  (IV)  sparmglysecured. 

(VI)  is  readily  transformed  by  boiling  C5H5N  into  Me  12-keto-3(a)-acet- 
oxy-A'-cholenate  (VI).  m.p.  145 — 147°,  [a]?!  +110-8° +  2°  inCHCl3,  [a]jf 
+  101-4° ±1-5°  in  COMe2,  the  homogeneity  of  which  is  best  estab¬ 
lished  by  its  ultra-violet  absorption  spectrum ;  (V)  under  similar 
conditions  is  little  affected  by  C5H5N  but  passes  into  (VI)  in  boiling 
collidine.  (VI)  with  1%  HCl-MeOH  at  18°  gives  Me  3(a)-hydroxy- 
U-keto-A’-cholenate  (VII),  m.p.  115—116°,  [a][,4  +93-2°±2°  in 
COMe2,  hydrolysed  by  alkali  to  the  acid,  m.p.  173—174°,  [a] i,' 
+  96  1°±5°  in  COMe2  [semicarbazone,  m.p.  270°  (decomp.)],  which 
is  acetylated  by  boiling  AcOH-AczO  to  12-keto-3-acetoxy-A9- 
cholenic  acid,  m  p.  205 — 206°,  [“]!?  +99-2°  +  2°  in  COMe2  (cf. 
Longwell  et  al,  loc.  cit.).  (VII)  is  oxidised  by  Cr03  in  AcOH  to  Me 
3  :  lV-diketo-A^-cholenate,  m.p.  131 — 132°,  [a]i?  +  71-6°+2°  in  COMe2. 
Non-homogeneous  (VI)  is  reduced  by  N2H,,H20  and  NaOEt-EtOH 
at  180°  to  a  mixture  (VIII).  m.p.  132—134°,  [a]£>3  +62-6°±2°  in 
COMe2,  of  Me  3(a)-acetoxy-Ai-  (IX),  and  -A"-cholenate  (X)  and  Me 


acetyl-lithocholate  (XI).  (VIII)  and  excess  of  Bz02H  in  CHC13  give 
Me  9  :  ll-oxido-3(a)-acetoxycholanate  (XII).  m.p.  121 — 122°,  [a]^ 

+  44-l°+2°  in  COMe2  (main  product),  and  Me  11  :  12-oxido-3(a)- 
acetoxycholanate,  m.p.  140 — 142°.  Similar  reduction  of  pure  (VI) 
leads  to  a  mixture  (XIII)  containing  (IX)  and  (X)  but  apparently 
no  (XI).  Hydrogenation  (Raney  Ni  in  MeOH)  of  (XII)  gives 
inconclusive  results  but  (XI)  is  obtained  by  treatment  of  (XIII) 
with  H2-Pt02  in  AcOH.  Me  ll(a)-hydroxy-3(a)-acetoxycholanate, 
m.p.  146 — 148°,  is  transformed  by  SOC1,  or  POCl3  in  anhyd.  C5HtN 
at  room  temp,  into  (IX),  m.p.  138 — 140°,  [a]]4  +62-9°  +  2°  in 
COMe2,  converted  by  Bz02H  in  CHC13  into  (XII)  and  hydrolysed 
by  KOH  in  boiling  EtOH  to  (I),  m.p.  190—192°,  [a]1/6  +  46'9°±2° 
in  abs.  EtOH  ( acetate ,  m.p.  176 — 179°,  [a]J,3  +  60°+2°  in  COMe2; 
Me  ester,  m.p.  105 — 107°,  [a]},3'5  +  45-3°  +  2°  in  COMe2)  (Me  litho- 
cholate  has  [a]}?  +  32-8°  +  2“  in  COMe2).  (IX)  is  oxidised  by  Cr03 
in  AcOH  at  40°  to  (VI).  Non-cryst.  materials  are  obtained  from 
(XII)  and  boiling  HCl-AcOH  followed  by  methylation  and  acetyl¬ 
ation  of  the  crude  product.  M.p.  are  corr.  (block) ;  limit  of  error 
—  ±2°.  H.  W. 

Bile  acids  and  related  substances.  XXV.  Esters  of  3-keto-  and 
3(a)-  and  3(0)-hydroxy-Au-aetiocholenic  acid.  A.  Lardon  and  T. 
Reichstein  {Helv.  Chim.  Acta ,  1943,  26,  607 — 619). — 3(a)  :  12(0)-Di- 
hydroxyaetiocholanic  acid  is  converted  by  successive  treatments 
with  CH2N2  and  Ac20-C5H5N  at  100°  into  Me  3(a):  12 (jl)-diacetoxy- 
eztiocholanate,  m.p.  149 — 150°,  [a]f?  +149-8°±l-5°  in  COMe2.  This 
is  converted  by  HCl-MeOH  at  18°  into  Me  3(a)-hydroxy-12(f3)~ 
acetoxycetiocholanate,  m.p.  141 — 142°,  [a]^7  +143-6° +  3°  in  COMe2, 
oxidised  by  Cr03  in  AcOH  at  18°  to  Me  3-keto-12{f3)-acetoxycstio- 
cholanate  (I),  m.p.  95 — 96°,  [a]J>6  +  138°  +  2°  in  COMe2.  Alkaline 
hydrolysis  of  (I)  followed  by  re-esterification  yields  the  12 {p)-OH- 
ester  (II),  m.p.  144^145°,  [a]}?  +105-9°±2°  in  COMe2.  BzCl  and 
abs.  C5H5N  in  C6H„  at  20°  followed  by  MeOH-CEH5N  and  AcOH 
convert  (II)  into  Me  3-keto-12(fi)-benzoyloxycholanate  (III),  unstable 
transparent  granules,  m.p.  148 — 150°,  or  stable  granules  or  prisms, 
m.p.  197 — 198°,  [a]J,9  +117-9°  +  3°  in  COMe2;  in  an  individual 
experiment  in  which  the  treatment  with  AcOH  was  omitted  the 
product  appeared  to  be  the  corresponding  Me2  acetal,  m.p.  115 — 
117°,  [a]Jf  +  105-7°  +  2°  in  COMe2,  converted  by  boiling  aq.  AcOH 
into  (III).  (Ill)  at  330 — 340°/12  mm.  and  later  at  380 — 400°/ 
12  mm.  gives  Me  3-keto-A11-cetiocholenate  (IV),  m.p.  133 — 135°, 
[“Id  +79-l°  +  2°  in  COMe2,  hydrogenated  (PtOa  in  AcOH)  to  Me 
3-keto$tiocholanate  and  reduced  [Al(OPr0)3  in  PrfOH]  to  Me  3(a)- 
(V),  m.p.  122—124°,  [a]i,6  +  77-7°±2-5°  in  COMe2,  and  Me  3(0)- 
hydroxy-A^-cetiocholenate  (VI),  m.p.  131 — 133°,  [a]J>  +70-7° +  2° 

in  COMe,.  The  1  :  1  compound  of  (V)  and  (VI)  has  m.p.  142 — 143°. 
(V)  or  (VI)  is  oxidised  by  Cr03  in  AcOH  to  (IV).  Me  3(a)-  and 
3(^)-acetoxy-A11-cetiocholenate  have  m.p.  99 — 100°,  [a]^7  +87-7°  +  2° 
in  COMe2,  and  m.p.  70 — 72°,  [a]^1  +62-5°  +  2°  in  COMe2,  respec¬ 
tively.  M.p.  are  corr.  (block).  H.  W. 

Bile  acids  and  related  substances.  XXIII.  Esters  of  3  : 11-di- 
keto-,  3(a)-hydroxy-ll-keto-  and  3(a)  :  ll(a)-dihydroxy-cholanic 
acid.  A.  Lardon  and  T.  Reichstein  [with,  in  part,  P.  Grandjean] 
{Helv.  Chim.  Acta,  1943,  26,  586 — 598). — Me  3-keto-A11-cholenate  (I) 
in  COMe2  is  treated  with  aq.  NHAcBr  at  room  temp,  and  the  crude 
product  is  oxidised  (Cr03  in  AcOH),  debrominated  (Zn  dust  in 
AcOH),  and  separated  (Al2Oa)  into  unchanged  (I),  Me  3  :  11-diketo¬ 
cholanate  (II),  m.p.  82 — 84°,  [a]b7  +61-7°  +  2°  in  COMe2,  and  Me 
3  :  1 2-diketo- h? -cholenate  (III),  m.p.  130 — 131°,  [a][,5  +71-7°±2°  in 
COMe2.  The  brominated  product  from  (I)  contains  Me  11  :  1 2-di- 
bromo-3-ketocholanate ,  m  .p.  136 — 138°,  and  (probably)  Me  11(a) :  12(a)  - 
oxido-3-ketocholanate,  m.p.  122 — 124°.  Similar  bromination,  oxid¬ 
ation,  and  debromination  of  Me  3-acetoxy-Au-cholenate  leads  to 
Me  ll-keto-3{a)-acetoxycholanate  (IV),  m.p.  132—133°,  [aft7  +67-1° 
+  2°  in  COMe2,  and  Me  l2-keto-3{a) -acetoxy- A* -cholenate  (V),  m.p. 
149  -150°,  [a] j7  +102-5°+ 1-5°  in  COMe2.  (IV)  is  converted  by 
alkaline  hydrolysis,  esterification,  and  oxidation  into  (II)  and  (V) 
similarly  into  (III).  (IV)  is  hydrogenated  (Pt02  in  AcOH  at  20°) 
to  Me  ll{a)-hydroxy-3(a)-acetoxycholanate  (VI),  m.p.  146 — 148°,  [a]” 
+  70-7°±2°  in  COMe2,  reoxidised  to  (IV).  Acid  hydrolysis  followed 
by  methylation  and  reacetylation  of  (VI)  gives  a  product,  m.p.  135 — 
137°,  [aft5  +59-7°  +  2°  in  COMe2,  which,  although  apparently 
homogeneous,  is  probably  a  mixture  of  Me  3(a)-acetoxy- A’-  and 
-A11-cholenate.  M.p.  are  corr.  (block).  H.  W. 

Preparation  oi  homologues  of  3-hydroxy-12-ketocholanic  acid. 

E.  Schwenk,  B.  Riegel,  R.  B.  Moffett,  and  (Miss)  E.  Stahl  ( J .  Amer. 
Chem.  Soc.,  1943,  65,  549 — 551). — Deoxycholic  acid  3 -H  succinate 
(prep,  in  C5H5N),  m.p.  231 — 232°,  [aft  +51-5°  (Mez  ester,  m.p. 
98 — 100°),  with  CrOj-AcOH  at  room  temp,  and  then  boiling  aq. 
alkali  gives  3-hydroxy-12-ketocholanic  acid,  [aft  +86-6°  (lit. 
+  110°)  (3 -H  succinate,  m.p.  242—244°;  3-acetate  Me  ester,  m.p. 
148-5 — 150°).  Similarly,  nordeoxycholic  acid  3 -H  succinate,  m.p. 
241 — 242°,  [aft  +54-8°,  gives. 3-hydroxy -12-ketonorcholanic  acid  3 -H 
succinate  (77-3%),  m.p.  257 — 258°,  and  thence  the  free  acid,  m.p. 
250 — 251°,  [aft  +69-7°  (3-acetate,  m.p.  207-8 — 209-5°,  [a]D  +99-7°), 
the  semicarbazone,  decomp.  ~250 — 275°,  of  which  with  NaOEt- 
gtOH  at  180 — 200°  gives  norlithocholic  acid  (>44%),  m.p.  183 _ 
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183;S»  (cf.  lit.),  Bisnordeoxyckolic  acid  3 -H  succinate,  m.p.  234 — 
235  ,  [a]u  +  33-9°,  gives  3-hydroxy -12  ketohsnorcholamc  acid,  m.p. 
298—299°,  [a]D  +84-6°  [3 -acetate,  m.p.  246—247°,  [a]D  +65-9°; 
semicarbazone,  decomp.  — ^2 1 0 — 230°  (gas)],  by  way  of  its  3 -H 
succinate,  m.p.  252 — 254°.  Crude  3-hydroxy-  12-ketoaetiodeoxy- 
cholic  acid  3-H  succinate,  m.p.  161 — 169°,  gives  “A-hydroxy-\2-heto- 
cetiocholanic  acid,  m.p.  213 — 215°,  [a]c  +  127-2°  (3-a cetate,  m.p. 
205 — 206°).  [a]  are  in  dioxan.  M.p.  are  corr.  R.  S.  C. 

Authentic  A'-androsten-17-oI-3-one,  an  isomeride  of  testosterone. 
A.  Butenandt  and  H.  Dannenberg  ( Ber .,  1940,  73,  [B],  206 — 208). 
— 2-Bromoandrostan-17-ol-3-one  acetate  passes  without  isomeris¬ 
ation  in  boiling  collidine  into  Al-androsten-\7-ol-'.i-one  acetate  (I), 
m.p.  122°,  [a]??  +47-2°  in  EtOH  [oxime  (  +  1H20),  m.p.  112° 
(decomp.),  softens  at  98°].  (I)  is  hydrolysed  (KOH  in  boiling  MeOH) 

to  A1-androsten-l7-ol-S-one  (II),  m.p.  150°,  [a]J?  +53-3°  in  EtOH, 
the  constitution  of  which  is  established  by  its  absorption  spectrum, 
and  by  its  oxidation  (Cr03  in  AcOH)  to  A'-androstene-i  :  17 -dione, 
m.p.  138 — 139°,  [a]g  +144-0°  in  EtOH,  which  is  reduced  (Na- 
PrflOH)  to  tsoandrostane-3  :  17-diol,  m.p.  163 — 164°  (diacetate,  m.p. 
122°).  According  to  the  Fussganger  test  (II)  belongs  to  the  most 
active  class  of  compounds  of  the  androsterone  series  whereas  in  the 
other  tests  it  is  much  inferior  to  testosterone.  The  pronounced 
oestrogenic  activity  previously  ascribed  to  the  Al-unsaturated  com¬ 
pounds  of  the  androstane  series  appears  to  be  confined  to  the 
isomeric  "  hetero-A’-compounds.”  H.  W. 


Triterpenediols.  VT.  Faradiol  and  arnidiol.  J.  Zimmermann 
( Helv .  Chim.  Acta,  1943,  26,  642 — 647  ;  cf.  A.,  1941,  III,  714). — 
The  isolation  of  faradiol  (I),  m.p.  236 — 237°,  [o]d  +44-5°  in  CHClj 
(diacetate,  m.p.  163—167°,  [a]D  +55-5°  in  CHC13).  and  arnidiol  (II), 
m.p.  257°,  [a]D  +82-7°  in  CHC13  (diacetate,  m.p.  193°,  [a]D  +80-4° 
in  CHClj),  from  arnica,  sunflower,  and  coltsfoot  is  described.  The 
diketone  obtained  by  oxidation  of  (I)  has  m.p.  242°  and  that  from 
(II).  m.p.  254°  ( dioxime ,  m.p.  268°).  The  diacetates  of  dihydro- 
faradiol  and  -arnidiol  have  m.p.  196°  and  210°,  respectively.  Di- 
hydro-faradiol  and  -arnidiol  give  the  same  diketone,  m.p.  182° 
(1 dioximine ,  m.p.  253 — 254°).  (I)  is  distinguished  from  (II)  by  the 

position  of  the  double  linking  and  the  steric  position  of  the  OH 
groups  in  the  mol.  (I)  diacetate  is  isomerised  by  90%  HC02H  to 
a  substance,  C34H5404,  m.p.  255°,  [a]D  +89-6°.  Triterpenes  could 
not  be  obtained  from  the  disc  florets,  fruits,  recepticle,  stalk,  and 
upper  stem,  pericarp,  or  seeds  of  sunflower  but  only  from  the  ray 
florets.  The  same  sitosterol  glucoside  is  present  in  all  parts  of  the 
plant;  it  is  characterised  by  its  tetra-acelate,  m.p.  168°.  H.  W. 

Carotenoids  from  the  blossoms  of  the  chrysanthemum.  Chrysan- 
themaxanthin. — See  A.,  1943,  III,  615. 

Cardanol  derivatives. — See  B.,  1943,  II.  212. 


VI.— HETEROCYCLIC. 


Sterols.  CLIII.  Sapogenins.  LXV.  Kryptogenin,  a  new  type  of 
sapogenin  from  Beth  root.  R.  E.  Marker,  R.  B.  Wagner,  D.  P.  J. 
Goldsmith,  P.  R.  Ulshafer,  and  C.  H.  Ruof  (/.  Amer.  Chem.  Soc., 
1943,  65,  739). — Roots  of  Trillium  erectum  contain  about  equal 
amounts  of  diosgenin  (I)  (A..  1941,  III,  62)  and  kryptogenin  (II), 
C27H  420  4,  m.p.  187—189°.  With  Na-PrfOH,  (II)  gives  (I)  (isolated 


Mo  CH-CHMe-CO-[CH2]2-CHMe-CH2-OH 

) - CH, 


Condensation  of  2-furylacetic  acid  with  onitrobenzaldehyde. 

E.  D.  Amstutz  and  E.  R.  Spitzmiller  (J.  Amer.  Chem.  Soc.,  1943,  65, 
367 — 369). — K  2-furylacetate,  0-NO2-C,H4-CHO,  and  Ac20  at,  best 
(100-7%  of  crude  ketone),  75°  give  cis-  (I)  (42-6%),  m.p.  192 — 
192-4°  (corr.),  and  tra.ns-o-nitro-a-2-furylcinnamic  acid  (II)  (23-2%), 
m.p.  137-6 — 138-2°  (corr.),  configurations  referring  to  Ph  and  furyl. 
With  a  trace  of  I  in  PhNO,  at  210°,  (II)  gives  <58%  of  (I).  De¬ 
carboxylation  of  (I)  and  (II)  gives  cis-  (III),  b.p.  152 — 154°/3  mm., 
and  trans-fi-o-furylstyrene  (IV)  (15%),  m.p.  92-8 — 93-6°  (corr.), 
respectively.  In  quinoline  at  230°,  (III)  gives  a  trace  of  crystals, 
possibly  (IV).  With  FeSOj-aq.  NH,,  (II)  gives  o-amino-a-2-furyl- 
cinnamic  acid  (78%),  m.p.  156°,  which  resists  “  Pschorr  ”  ring- 
closure.  R.  S.  C. 


as  acetate)  and  with  H2-Pt02  in  EtaO  +  AcOH  (a  little)  gives  the 
5  :  6-H2-derivative,  m.p.  169 — 171°,  which  with  CrOa-AcOH  gives 
3-dehydrotigogenoic  acid.  The  structure  shown  is  assigned  to  (II). 
No  details  are  given.  R.  S.  C. 


V.— TERPENES  AND  TRITERPENOID  SAPOGENINS. 


Inversion  of  menthone  with  hydrogen  chloride  in  benzene.  A. 

Weissberger  and  D.  S.  Thomas,  jun.  [J .  Amer.  Chem.  Soc.,  1943,  65, 
402 — 403). — Inversion  of  /-menthone  (I)  by  HC1  in  C8H6  at  20-0  + 
0-1°  is  shown  kinetically  to  proceed  by  way  of  a  complex,  (I)  +  2HC1 

R.  S.  C. 

Synthetic  production  of  camphor  from  pinene.  IV.  Oxidation  of 
borneols  to  camphor.  B.  G.  S  Acharya,  R.  C.  Shah,  and  T.  S. 
Wheeler  (J.  Univ.  Bombay,  1943,  11,  A,  Part  5,  113 — 115). — Methods 
of  oxidising  borneol  to  camphor  are  reviewed.  96%  of  camphor 
is  obtained  from  isoborneol  with  35%  HNO3-50%  H2S04  at  75 — 85°. 

A.  Li. 


Reaction  of  /1-naphthol  with  dienes.  J.  C.  Salfeld  {Ber.,  1940, 
73,  [B],  376— 385).— /8-C10H7-OH  (I)  and  a-phellandrene  at  130° 
give  an  adduct  (II),  C20H24O,  m.p.  139 — 140°  (p-nitrobenzoate ,  m.p. 
164 — 165°).  (I)  and  Me  sorbate  at  180°  yield  the  lactone, 
2  ;  3-O^HpOH-CHpCH.CHMe  (m)  m  p  102_103°,  which  with 


Me2S04-Me0H-aq.  KOH  gives  the  corresponding  OMe-acid,  m.p. 
114 — 115°,  and  with  Br-AcOH-EtaO  affords  the  dibromide,  m.p. 


O 


222 — 224°  [Zn-EtOH  gives  (III)].  With  A1 ' "-cyc/ohexadiene,  (I) 
affords  an  adduct,  C,,HlaO,  b.p.  175 — 178°/1  mm.  ( picrate ,  m.p. 
121°;  p-mtrobenzoate,  m.p.  171 — 172°).  (II)  with  Se  at  275°,  or 
with  HCl-MeOH,  gives  the  compound  (IV),  m.p.  105 — 106°  (picrate, 
m.p.  126 — 127°),  also  obtained  in  small  amount  from  (I),  a-phell¬ 
andrene,  and  ZnCl2-AcOH  at  0°  (2  days),  then  at  room  temp.  (1 
day),  and  then  at  100°  (bath)  (1  hr.).  Br-AcOH  converts  (IV) 
into  a  Biq-derivative,  m.p.  130 — 132°.  (II)  is  hydrogenated  (Pd-C  ; 
EtOH;  1  mol.  of  H2)  to  a  H2-  (p-nitrobenzoate,  m.p.  135 — 136°)  or 
(3  mols.  of  H2)  H,-derivative  (p-nitrobenzoate,  m.p.  177 — 179°).  The 
p-nitrobenzoate  of  (II)  and  Bz02H  in  CHC13  give  an  oxide,  C27H  2703N, 
m.p.  179—180°,  hydrolysed  by  KOH-MeOH  to  a  compound,  C20H24O2, 
m.p.  153 — 154°  (non-cryst.  acetate).  (Ill)  similarly  affords  an  oxide, 
ci6Hi4°3-  m.p.  144 — 145°.  A.  T.  P. 


Tetrahydropyranyl  amino-alcohols.  G.  H.  Harnest  and  A.  Burger 
(J.  Amer.  Chem.  Soc.,  1943,  65,  370 — 372). — (CHMeCl-CH2)20  does 
not  react  with  CHNa(C02Et)2  (I)  or  NaI-COMe2.  Tetrahydro- 
pyran-4-carboxylic  acid  is  obtained  in  52%  yield  by  successive 
condensation  of  (C1-[CH2]2)20  with  (I),  hydrolysis  (KOH-aq.  EtOH), 
and  decarboxylation  (175 — 185°).  With  SOCl2  it  gives  the  acid 
chloride,  b.p.  93 — 95°/21  mm.,  and  thence  (CH2N2-Et20)  i-diazo-, 
m.p.  42 — 45°  (decomp.),  and  (48%  aq.  HBr-Et20  at  0°)  4 -bromo- 
acetyltetrahydropyran,  lachrymatory,  m.p.  50 — 53°.  With  NHR2 
(2-5  mols.)  in  Et20  at  room  temp.,  this  (1  mol.)  gives  4 -dxethylamino-, 
m.p.  152 — 155°,  4-piperidino- ,  m.p.  177 — 179°,  and  4 -morpholino- 
acetylietrahydropyran  hydrochloride,  m.p.  214—219°,  reduced  by 
H.2-Pt02  in  EtOH  to  4-a-hydroxy-fi-diethylamino-,  m.p.  140-5 — 142°, 
-piperidino-  (II),  m.p.  208 — 210°  (acetate  hydrochloride,  m.p.  211 — 
213°),  and  -morpholino-ethyltetrahydropyran  hydrochloride ,  m.p.  213 — 
216°  ( acetate  hydrochloride,  m.p.  223 — 225°).  NH3-Et20  and  (I) 
give  the  amide,  dehydrated  by  P205  at  180 — 280°/20  mm.  to 
4-cyanotetrahydropyran,  b.p.  100 — 102°/25  mm.  Et  4-cyanotetra- 
hydropyran-4-carboxylate  has  b.p.  130 — 134°/23  mm.  (cf.  lit.). 
(II)  is  analgesic.  Some  tetrahydropyranylhydantoins  are  mild 
anticonvulsants,  but  not  hypnotic.  M.p.  are  corr.  R.  S.  C. 

Vitamin-E.  XL.  Synthesis  and  properties  of  4-hydroxy-3  :  4  : 5- 
trimethyl-l-/ropropylcoumaran.  L.  I.  Smith  and  J.  A.  King  (J. 
Amer.  Chem.  Soc.,  1943,  65,  441—444;  cf.  A.,  1941,  II,  326). — 
Adding  Na  and  then  COMePr3  to  Pr£C02Et  gives  CH2(COPr0)2 
(28%),  b.p.  62 — 63°/3  mm.,  which  with  NaOEt-EtOH  and  then 
01CBHMe3.0  at  <25°  (later  0°)  gives  S-2:  5-dihydroxy-Z  :  4  :  6-fri- 
methylphenyl-fi!,-dimethyj-n-heptane-yz-dione  (76%),  m.p.  135 — 135-5°. 
With  a  drop  of  H2S04  in  AcOH  this  gives  a-b-acetoxy-2-isobutyroxy- 
3:4:  6-trimetkylphenyl-y-methylbutan-fl-one  (I),  m.p.  113°,  or  with 
boiling  HCl-EtOH  gives  4-hydroxy-ii  :  5  :  fi-trimethyl-]  -isopropylbenz- 
furan,  m.p.  118°  (acetate,  m.p.  69 — 70°),  also  obtained  similarly 
from  (I),  and  reduced  by  H2-Ranev  Ni  at  125°/1300  lb.  to  4 -hydroxy- 
3  :  5  :  6-trimethyl-l-isopropyl-l  :  2-dihydrobenz/uran  (II),  m.p.  112° 
( acetate ,  m.p.  72 — 73°).  Aq.  AuC13  or  FeCl3  oxidises  (II)  to  2  :  3  :  5- 
trimethyl-6-fi-hydroxyisoamyl-l  :  4-benzoquinone,  an  oil.  reduction  of 
which  by  Na2S204-H20-Me0H  or  boiling  Zn-AcOH  yields  (II) 
directly,  no  quinol  being  obtainable. '  R.  S.  C. 

Condensation  of  a-substituted  acetoacetates  with  phenols.  VI. 
Condensation  of  phenols  with  ethyl  acetosuccinate.  VII.  Condens¬ 
ation  of  substituted  phenols  with  ethyl  acetosuccinate.  R.  H.  Shah 

and  N.  M.  Shah  (J.  Indian  Chem.  Soc.,  1942,  19,  481 — 485,  486 — 
488). — VI.  C02Et-CHAc-CH2'C02Et  has  been  condensed  with 
phenols  in  the  presence  of  different  catalysts.  Resorcinol  yields 
(POCl3  or  P206)  Et  7-hydroxy-4-methylcoumarin-3-acetate  [acetate 
(I),  m.p,  98°;  benzoate,  m.p.  138°  (lit.  127°)],  or  (A1C13)  the  frte 
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acid  [acetate  (II),  m.p,  199 — 200°;  benzoate,  m.p.  190 — 191°].  (II) 
is  decarboxylated  by  Cu-bronze  in  boiling  quinoline.  (I)  is  con¬ 
verted  by  A  It'  1  n  at  120 — 125°  into  7-hydroxy-8-acetyl-4-methyl- 
coumarin-3-acetic  acid.  Orcinol  (POCl3  or  H2S04)  yields  the  Et 
ester,  m.p.  206°  (lit.  198 — 200°)  (acetate,  m.p.  91 — 92°) ,  of  5-hydroxy- 
4  :  1  -dimethylcoumarin-3-acetic  acid,  m.p.  270°  ( acetate ,  m.p.  183 — 
184°).  Pvrogallol  yields  (cone.  H2SO., ,  H20-cooling)  7  :  S-dihydroxy- 
4-methylcoumarin-3-acetic  acid,  m.p.  270°  ( acetate ,  m.p.  224 — 225°), 
or  [H2S04  (ice-cooling)  or  POCl3]  its  Et  ester,  m.p.  206°  (lit.  186°) 
(acetate,  m.p.  123 — 124°).  Phloroglucinol  yields  (80%  H2S04)  5  :  7- 
dihydroxy-4-methylcoumarin-3-acetic  acid,  m.p.  >285°  (acetate,  m.p. 
169 — 170°)  or  (POCl3)  its  Et  ester,  m.p.  250°  (acetate,  m.p.  114 — 
115°).  a-  and  j8-C10H,*OH  yield  respectively  4-methyl-o.-,  m.p. 
253 — 254°  (AlClj,  POCl3,  or  80%  H2S04),  or  its  Et  ester,  m.p.  141° 
(lit.  137°),  and  -^-naphthapyrone-3-acetic  acid  (cone.  H2S04)  (Et 
ester,  m.p.  101°).  m-Cresol  yields  (cone.  H2S04)  Et  4  :  1-dimethyl- 
coumarin-3-acetate,  m.p.  106°  (free  acid,  m.p.  193 — 194°). 

VII.  With  C02EpCH Ac-CHpCOjEt  Me  )3-resorcylate  yields  (80% 
H2S04)  Me  7-hydroxy-4-methylcoumarin-6-carboxylate ;  2:1:3- 

C,H3Ac(OH)2  yields  (POCl3)  Et  l-hydroxy-S-acetyl-4-methylcoumarin- 
3 -acetate,  m.p.  167 — 168°  (acetate,  m.p.  221 — 223°),  or  (80%  H2S04) 
the  free  acid,  m.p.  262 — 263°;  2:1:  3-C,H3Bz(OH)2  yields  (POCl3) 
Et  1  -hydroxy -H-benzoy  1-4 -methylcouvnar in-3-ace tat e ,  m.p.  196 — 197° 
(acetate,  m.p.  177°;  free  acid.  m.p.  255°);  4:  l-C10H,CbOH  yields 
(cone.  HjSOJ  Et  6-chloro-4-methyl-l  :  2-a  naphthapyrone-3-acetate, 
m.p.  185—186°  (lit.  181—184°),  or  (80%  H2S04)  the  free  acid, 
m.p.  276— ;277°  (anilide,  m.p.  265 — 266°);  4  1  :  3-CeH3Cl(OH)2 
yields  (POCl3  or  cone.  H2S04)  Et  6-chloro-7-hydroxy-4-methyl- 
coumarin-3-acetate  (acetate,  m.p.  169°;  free  acid,  m.p.  263°),  but 
4  :  1  :  3-C,H3Br(OH)2  gives  (POCl3)  Et  7-hydroxy-4-methylcoum- 
arin-3-acetate.  The  effect  of  substituents  on  the  reaction  is  dis¬ 
cussed.  A..  Li, 

Constitution  of  evodionol.  F.  N.  Lahey  ( Univ .  Queensland  Papers, 
Dept.  Chem.,  1942,  1,  No.  20,  14  pp.). — Evodionol  (I)  is  shown  to  be 
1  -hydroxy -b-methoxy -(s-acetyl-2  :  2-dimethyl-l  :  2-benzpyran  (cf.  Univ. 
Queensland  Publication,  1940,  1,  17).  With  NH2OH,HCl  and  BaC03 
(excess)  in  boiling  EtOH  (not  other  conditions)  it  gives  an  oxime, 
m.p.  89°  (green  FeCl3  colour;  brown  Cu  compound  proves  the 
presence  of  OH-C-C-C1N-OH) ,  and  with  PhCHO  and  NaOH  l n  - — 5 0 % 
EtOH  at  room  temp,  gives  a  CHPh'.  derivative  (II),  m.p.  94°  (brown 
FcCl,  colour).  Dihydroevodionol  (the  derived  chroman)  (III)  gives 
similarly  an  oxime,  m.p.  132°  (violet  FeCl3  colour;  brown  Cu 
derivative,  cf.  above),  a  CHPh'.  (IV),  m.p.  118°  (red  FeCl3  colour), 
and,  by  boiling  HN03-H,0-Et0H,  the  8-A’02-derivative,  m.p, 
158-5°,  a  2  :  4-dinitrophenylhydrazone,  m.p.  188°,  and  acetate, 
m.p.  84 — 85°.  The  Me  ether  (V)  of  (I)  gives  a  2  :  4-dinitrophenyl¬ 
hydrazone,  m.p.  135°,  and  CHPh'.  derivative  (VI),  m.p,  114°.  The 
Me  ether  of  (III)  gives  a  2  :  4-dinitrophenylhydrazone,  m.p.  169°, 
and  CHPh'.  derivative  (VII).  m.p.  104°;  its  oxime,  m.p.  160 — 161°, 
is  converted  by  SOC1,  into  the  amide,  C15H2104N,  m.p.  172°,  from 
which,  however,  only  a  trace  of  amine  is  formed  by  hydrolysis. 
Hj-Pt02  at  2  atm.  reduces  (II)  to  tetrahydrobenzylidene-evodionol 
[7  -  hydroxy  -  5  -  methoxy  -  6  -  jt  -  phenylpropionyl  -  2  :  2-dimethylchroman] , 
m.p.  88°  (reddish-brown  FeCl3  colour),  hydrolysed  by  40%  KOH- 
EtOH  at  230 — 250°  to  the  known  7-hydroxy-5-methoxy-2  :  2-di- 
methylchroman,  m.p.  103°,  and  Ph-fCHjl^COjH ;  this  proves  the 
structure  of  (I)  except  for  the  position  of  the  Ac.  Hydrogenation 
of  (VI)  gives  similarly  the  known  5  :  7-dimethoxy-6-/?-phenylprop- 
ionyl-2  :  2-dimethylchroman,  an  oil  (oxime,  m.p.  129-5°),  which 
proves  the  structure  of  (I)  except  for  the  position  of  the  free  OH. 
The  dibasic  acid  (VIII),  C4  jHjgOg,  obtained  from  (I)  by  KMn04- 
COMe2  (loc.  cit.)  is  termed  evodionic  acid ;  at  140 — 150°  it  yields  a 
glassy  acid  (IX)  and  small  amounts  of  AcOH,  4:2:6:  1- 
OH-C,H2(OMc)2-COMe  (and  thence  the  Me3  ether),  and  3:5:1- 
C6H3(OMe)2-OH  (X)  [yields  s-C4H3(OMe)3 ;  more  formed  at  250°; 
also  obtained  from  (IX)] ;  (IX)  is  converted  by  Me0H-H2S04  into 
3:5:4:  l-(0Me)2CsH,Ac-0-CMe2,C02Me,  m.p.  76°,  which  is  similarly 
obtained  from  (VIII)  and  is  synthesised  from  4  :  2  :  6  :  1- 
OH'C4H2(OMe)2'COMe  by  CMeaBr-C02Me  and  K2C03  in  COMe2; 
these  products  confirm  the  structure  of  (I).  In  boiling  25%  NaOH, 
(I),  but  not  (IV),  yields  COMe2,  confirming  the  2  :  2-dimethyl-l  :  2- 
benzpyran  structure.  03  in  CC14  converts  (V)  into  6-hydroxy-2  :  4- 
dimethoxy-3-acetylbenzaldehyde,  m.p.  76 — 77°  (red  FeCl,  colour;  re¬ 
duces  AgN03-NH3),  converted  by  MeI-K2C03-C0Me2  into  2:4:6- 
trimethoxy-3-acetylbenzaldehyde,  m.p.  84°  (no  FeCl3  colour),  which 
with  KMn04  in  aq.  COMe2  yields  2:4:  d-trimethoxy-3-acetylbenzoic 
acid,  m.p.  149 — 150°,  and  thence  (heat  at  160°)  2  :  4  :  6  :  1- 
CaH2(OMe)3-COMe.  Interaction  of  (VIII)  with  KOBr  is  re-inter¬ 
preted  thus :  1  :  3  :  2  :  5 :  6-C02H-C4HAc(0Me)2-0'CMe2-C02H  (VIII) 
>6.2  1  1  :  3-C02H-CMe2-0‘C4H(0Me)2(C02H)2  ->  3  5  :  2  :  4  :  1- 

(OMeJjCjHBrj-O'CMej-COjH,  which  with  Na-Hg  yields  3:5:  1- 
C6H3(OMe)2OCMe2-C02H  (XI)  (XI)  is  synthesised  from  (X)  by 
CMe2Br-C02Me  in  NaOEt-EtOH  (later  hydrolysis  by  KOH-EtOH) 
and,  when  heated  with  soda-lime,  gives  s-C,H3(OMe)3  and  an  oil, 
possibly  1:3:  5-CeH3(OMe)2-OPr@,  which  is  also  an  oil  when  pre¬ 
pared  from  (X)  by  Pr£l-K2C03-C0Me2.  Pyrolysis  of  3  5:4:1- 
(0Mc)2C4H2Ac-0-CMe2-C02H  also  gives  a  little  s-C4H3(OMe)3.  Aq. 
KMnOj  oxidises  (VII)  in  COMe2  to  5  :  l-dimethoxy-'l  :  2 -dimethyl- 


chroman-6-glyoxylic  acid,  m.p.  169°  (decomp.)  (2  :  4-dinitrophenyl¬ 
hydrazone),  BzOH,  and  5  :  l-dimethoxy-2  :  2-dimethylchroman ,  an 
oil,  identified  by  conversion  by  HCl-Zn(CN)2-Et20  into  the  known 
8-CHO  derivative  (semicarbazone,  m.p.  217°;  2  :  4-dinitrophenyl¬ 
hydrazone,  m.p.  242°).  Boiling  (II)  or  (IV)  in  10%  H2S04  con¬ 
taining  some  EtOH  gives  5-methoxy-8  :  S-dimethyl-1  :  2-pyrano[3  :  2-g] - 
flavanone[5-methoxy-2' :  2'-dimethylpyrano-6' :  6' :  6  :  l  flavanone],m.p. 
126°,  and  its  6  :  7-[3' :  4'-]//2-derivative,  m.p.  145 — 146°,  respec¬ 
tively.  5  :  7-Dihydroxy-6-acetyl-2  :  2  -dimethylchroman  (improved 
prep.)  with  Mel  and  K2C03  in  boiling  COMe2  gives,  after  2  hr., 
5-hydroxy-T-methoxy-6-acetyl-2  :  2-dimethylchroman  (XII),  m.p.  88° 
(2  :  4-dinitrophenylhydrazone,  m.p.  192°),  isomeric  with  (I),  or,  after 
12  hr.,  tiie  5  :  7-Me2  ether,  m.p.  91°,  identical  with  the  Me  ether  of 
(HD-  2  :  6-Dibromobenzoquinonechloroimide  gives,  as  expected,  a 
positive  test  with  (XII),  but  not  with  (I)  or  (III).  R.  S.  C. 

Spectrographic  study  of  evodionol  and  its  derivatives. — See  A.,  1943, 
I,  191. 


Chemical  constituents  of  lichens  found  in  Ireland.  Lecanora 
parella,  Ach.  Constitution  of  variolaric  acid.  D.  Murphy,  J. 
Keane,  and  T.  J.  Nolan  ( Sci .  Proc.  Roy.  Dublin  Soc.,  1943,  23, 
71 — 82). — Extraction  of  the  lichen  with  COMe2  gives  variolaric 
acid  (I),  new  formula  C14H10O7,  m.p.  296°  (decomp.)  after  darken¬ 
ing,  which  gives  a  purple  colour  with  FeCl3,  no  colour  with  CaOCl2, 
and  a  blue  colour  with  2  :  6  dichloro  p  benzoquinonechloroimide. 
When  kept  in  10%  KOH  at  room  temp.  (I)  affords  ochric  acid, 
C16H12Ob,  m.p.  221 — 223°  with  evolution  of  CO  when  rapidly  heated, 
and  when  boiled  with  50%  aq.  KOH  it  gives  a  substance  (II), 
C14H1406,  m.p.  194 — 195°,  insol.  in  aq.  NaHC03,  and  a  compound 
(III).  C16H1407,  m.p.  188-5°  (decomp.)  when  slowly  heated  or  m.p. 
194 — 196°  (decomp.)  when  rapidly  heated.  (II)  with  Me2S04  in 
cold  or  boiling  aq.  NaOH  gives  a  Me3  ether,  m.p.  128 — 129°,  whereas 
CH2N2  gives  a  non-cryst.  product.  With  excess  of  CH2N2  (III) 
gives  a  Met  derivative,  m.p.  108 — 109°,  whilst  with  a  restricted 
proportion  a  Me 4  ester,  m.p.  217 — 218°,  results.  (II)  and  (III)  do 
not  give  cryst.  acetates.  (I)  and  Ac20  containing  a  little  cone. 
H2S04  at  room  temp,  afford  a  diacetate,  m.p.  245 — 246°  after  darken¬ 
ing.  (I)  is  transformed  by  an  excess  of  CH2N2  in  COMe2  at  room 
temp,  into  its  Me2  ether,  m.p.  260 — 261°  (blackens),  converted  by 
boiling  with  10%  or  50%  aq.  KOH  into  the  substance,  C16Hlc>04(OMe)2, 
m.p.  246°  (decomp.) ;  hence  (I)  contains  2  aromatic  OH  but  no  C02H. 

With  KOH-MeOH  (I)  gives  a  Me 4 
ester  (IV),  C1#H110,(OMe).  1-5H20, 
m.p.  243°  (decomp.),  converted 
by  CH2N2  into  its  Me3  ether,  m.p. 
181 — 182°.  When  fused  with 

KOH  (I)  gives  orcinol  and  3:5:1- 
|(0H)2C6H3-C02H  (IV)  is  con¬ 
verted  by  Cl2  in  CHC13-CC14  at  room  temp,  into  Me  2  :  4-dichloro-o- 
orsellinate,  m.p.  115°  (corr.).  Me  2:  d-dichloro-’p-orsellinate  has  m.p. 
167 — 169°.  Hence  (I)  is  (A).  The  lichen  also  contains  mannitol. 

H  W. 

Pyridines. — See  B.,  1943,  II,  212. 


Mr 


OH 

(A.) 


Reduction  of  3-acetylpicolines.  A.  Dornow  and  H.  Machens  (Ber., 
1940,  73,  [£].  355 — 358). — 3-Acetyl-2-methylpyridine  (I)  and 
N2H4,H20  at  125°  give  the  hydrazone,  which  with  a  little  KOH  at 
150°  gives  2-methyl-3-ethylpyridine,  b.p.  67 — 69°/14  mm.  (picrate, 
m.p.  140 — 141°;  methiodide,  m.p.  136°),  also  obtained  byClemmen- 
sen  reduction  of  (I).  Similarly  prepared  (Wolff-Kishner)  is  2  :  6- 
dimethyl-3-ethylpyridine  (II),  b.p.  75°/13  mm.  (picrate,  m.p.  122°). 
Et  2  :  6-dimethylpyridine-3-carboxylate  and  boiling  EtOAc-NaOEt 
(free  from  EtOH)  give  after  hydrolysis  by  10%  HC1  3-acetyl-2  :  6- 
dimethylpvridine  (III),  reduced  to  (II).  Hydrogenation  (Pt02- 
H20)  of  (III)  gives  2  :  d-dimethyl-3-a-hydroxyethylpyridine  (IV),  m.p. 
69°,  also  obtained  by  Clemmensen  reduction  of  (III),  or  similarly 
from  the  corresponding  3-CH.Br-CO  compound  after  treatment 
with  AcOH-KOAc.  (IV)  and  CrO,-AcOH  give  (III).  2-Methyl- 
3-a-hydroxyethylpyridine  has  b.p.  142°/12  mm.  A.  T.  P. 

3  :  4-Substituted  pyridines.  II.  /9-4-Pyridylpropionic  acid.  J.  R. 

Stevens  and  R.  H.  Beutel  (J.  Amer.  Chem  Soc.,  1943,  65 
449—451;  cf.  A.,  1942,  II,  328).— CN-CH2-CO-NH2  (I)  with 
C02Et-C0-CH2-C02Et  and  piperidine  (II)  in  warm  MeOH  gives  Et 
2  :  6-dihydroxy-3-cyanopyridine-4-carboxylate,  softens  120°,  liquid  at 
150°,  isolated  as  piperidine  salt  (36%),  m.p.  180 — 181°;  with 
C0(CH2-C02Et)  2,  and  (II)  in  boiling  MeOH  it  gives  Et  2  :  6 -dthydroxy- 
3-cyano-4-pyridylacetate  (31-5%),  m.p.  239°.  C02Et-[C,H2l2-C,0Cl  and 
CHNaAc-C02Et  in  C„H8  give  Et2  ji-keto-a-acetyladipate  (18-4%), 
b.p.  65 — 76°/5  X  10~3 — 10-1  mm.,  converted  by  NH3-Et20  at  0° 
into  £72  fl-ketoadipate  (III)  (60%),  b.p.  65 — 70°/10~3  mm.  With 
NHPh-XH.at  100°,  (III)  gives  \-phenyl-3-fl-carbethoxyethylpyrazolone 
(86%),  m.p.  107-5°,  and  with  (I)  and  (II)  in  EtOH  at  85°  gives  Et 
(3-2  :  6-dihydroxy-3-cyano-4-pyridylpropionate  (36-5%),  m.p.  247°, 
hydrolysed  by  cone.  HC1  at  150°  to  (8-2  :  h-dihydroxy-4-pyridyl- 
propionic  acid,  m.p.  268 — 269°.  With  POCl3  at  175°  this  gives 
JS-2  :  6-dic hIoro-4-pyridyl-  (57%),  m.p.  127°,  sublimes  115°/10-3  mm., 
and  thence  (H2-PdCl2-C;  MeOH;  30  lb.)  ft-4-pyridyl-propionic 
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A.,  II.— vi,  HETEROCYCLIC. 


acid  (77%),  ra.p.  208°,  OEt-[CH2]2-Br,  (III),  and  NaOEt-EtOH 
give  Et3  fi-keto-a-fS'-ethoxyethyladipate  (20%),  b.p.  90°/5  X  lO^.mm., 
which  could  not  be  condensed  with  (I).  R.  S.  C, 

Synthesis  of  pyridinium  ethanols.  IV.  Syntheses  with  carb- 
ethoxymethylpyridinium  bromide.  F.  Krohnke  (Bey.,  1940,  73,  [B], 
310—312;  cf.  A.,  1939,  II,  104),—  C02Et-CH2-NC5H5Br  (I)  and 
m-NOj’CjHj'CHO  in  aq.  NaOH-EtOH  at  0°  give  f3-hydroxy-a-carb- 
oxy-fl-m-nityophenylethylpyudinuim  betaine, 

ra-NOii-CeHj-CHtOHJ-CHtCO^J-N+CsHj,  m.p.  157°  (decomp.);  the 
o -CsH,Cl  analogue  decomposes  at  145 — 147°  (picrate,  m.p.  119 — 120°). 
(I)  and  2:5:  l-C6H3Cl2-CHO  in  aq.  NaOH-EtOH  at  0°  afford 
fd-hydroxy-a-carbethoxy-fi-2  :  5-dichlorophenylethylpyridiniumd>romide, 
m.p.  148°  (decomp.),  converted  by  aq.  NaOH  at  room  temp,  into 
the  corresponding  betaine,  m.p.  140°  (decomp.).  (I)  and  aq.  NaOH- 
EtOH  at  0°  give  a  1 : 1  compound, m.p.  (vac.)  110°, of  CaH6N+-CH2-C02~ 
and  NaBr.  A  1  :  1  compound,  m.p.  158—159°,  of 
NHPh-CO-CH2-NC5H6Br  (A.,  1939,  II,  208)  and  w-N02-C,H4-CHO 
is  prepared  in  EtOH-N-NaOH  at  0°.  A.  T.  P. 

Action  of  dipyridinium  radicals  on  para-hydrogen. — See  A.,  1943, 
I.  204. 

Reduction  of  quiifolme  and  substituted  quinolines  in  liquid  am¬ 
monia.  C.  M,  Knowles  and  G.  W.  Watt  ( J .  Amer .  Chem.  Soc.,  1943, 
65,  410 — 412). — Passing  H2  into  quinoline,  5-nitro-  (I)  or  -amino-, 
or  8-amino-quinoline  in  NH,  containg  an  excess  of  NH„Br  at  —33-5° 
gives,  without  development  of  colour,  1  :  4-dihydroquinoline  (II) 
[isolated  as  the  dimeride,  m.p.  >80°  (decomp.),  of  the  Ac2  derive 
ative],  the  trimeride,  m.p,  >157°  (decomp.),  of  5;  (III),  or  the 
dimeride,  m.p.  >125°  (decomp.),  of  8-amino- 1  :  4-dihydroquinoline 
(IV),  respectively.  Reduction  by  Na  in  NH,  gives  the  same  pro¬ 
ducts  more  rapidly,  but  colours  develop  prior  to  the  blue  due  to 
Na;  however,  products  were  isolated  as  the  dimeride,  m.p.  >100° 
(decomp.),  of  the  benzoate  of  (II),  the  Ett  derivative,  m.p.  >160° 
(decomp.),  of  (III)  [from  (I)],  and  the  Bz3  derivative,  m.p.  >148° 
(decomp.),  of  (IV);  the  Bz3  derivative,  m.p.  >95°  (decomp.),  of 
(III)  is  also  used  for  isolation.  Na  reduces  8-nitroquinoline  in 
NH,,  yielding  (IV),  which  is  isolated  as  the  Ett  derivative,  m.p. 
>155°  (decomp. ),  but  H2  gives  a  gum  unless  Et20  is  used  as 
diluent.  Cessation  of  reduction  at  the  H2-stage  precludes  the 
1  ;  2-H2-structure  for  the  products.  R.  S.  C. 

Quinoline  derivatives. — See  B.,  1943,  III,  160. 

afl-Unsaturated  amino-ketonesr  VI.  Mechanisms  of  the  reactions 
of  sec. -amines  with  a/3-unsaturated  a-bromo-ketones.  N.  H.  Crom¬ 
well  and  D.  J.  Cram.  VII.  Reaction  of  piperidine  and  benzyl- 
methylamine  with  bromine  derivatives  of  benzylidene-acetone  and 
-acetophenone.  N.  H.  Cromwell  and  I.  H.  Witt.  VIII.  Reaction 
of  primary  amines  with  1  :  3-diketones  and  bromine  derivatives  of 
benzylideneacetophenone.  Ethyleneimines,  N.  H.  Cromwell,  R.  D. 
Babson,  and  C.  E.  Harris  (/.  Amer.  Chem.  Soc.,  1943,  65,  301 — 
308,  308—312,  312—315;  cf.  A.,  1942,  II,  149).— VI.  Contrary  to 
the  literature  (A.,  1941,  II,  271),  sec. -amines  add  to  compounds, 
>C:CBr-COR,  to  give  a-bromo-jS-amino-ketones,  which  readily  dis¬ 
sociate  into  their  components  and,  under  the  influence  of  strong 
bases,  rearrange  to  a-NH2-ketones.  The  rearrangement  probably 
proceeds  by  reversible  formation  (inhibited  by  presence  of  acid)  of  a 

salt,  [>N<£ ||  cOR]Br'  wh'ch  ky  interaction  with  other  reagents 

leads  to  varied  types  of  products.  Tetrahydroisoquinoline  (I)  (prep, 
from  isoquinoline  by  H2-Cu  chromite  in  EtOH  at  180°/1800  lb.) 
and  CHPhiCBr-COMe  •  [prep,  from  CHPhBr-CHBr-COMe  (II)  by 
NaOAc  in  boiling  95%  EtOH],  m.p.  30 — 31°,  b.p.  114— 117°/1  mm., 
in  light  petroleum-Et20  at  — 15°  give  a-bromo-fl-tetrahydroisoquinol- 
ino-p-phenylethyl  Me  ketone  (III)  (91%),  m.p.  102 — 103°,  which 
rapidly  generates  ionic  Br  in  EtOH  but  only  slowly  in  HN03- 
EtOH.  With  boiling  NaOEt-EtOII,  (III)  gives  a  tetrahydroisa- 
quinolino-fi  phenylvinyl  Me  ketone  (92%),  m.p.  90 — 91°,  unaffected 
by  (I)  in  EtOH.  afS-Bistetrahydro\soquinolino-fS-phenylethyl  Me 
ketone  (IV).  m.p.  169 — 170°,  is  obtained  exothermally  from  (I)  and 

(III)  (75%)  or  (II)  (63-4%)  in  EtOH.  Tetrahydroquinoline  (V) 
eacts  with  neither  (II)  nor  (III).  In  EtOH  at  room  temp.  (Ill) 

and  (V)  give  ft- tetrahydroquinoU no- a- tetrahy dr ohoquinoli no- B- phenyl- 
ethyl  Me  ketone  (43-7%;  30-5%  formed  in  EtsO),  m.p.  107 — 109°, 
which  in  boiling  15%  H2SO,  is  hydrolysed  to  tetrahydroisoquinolino- 
acetone  (VI)  ( hydrochloride ,  m.p.  213 — 215°),  also  obtained  from 
(I)  and  CHjCl-COMe.  In  EtOH  at  0°  morpholine  and  (III)  give 

(IV)  (27-9%)  and  an  inseparable  mixture  of  a-tetrahydroisoquinolino- 
P-morpholino-^-phenylethyl  Me  ketone,  (IV),  and  perhaps  a/3-di- 
morpholino-/3-phenyIethyl  Me  ketone;  a  mixture  is  also  formed  in 
Et20 ;  hydrolysis  of  the  mixture  gives  (VI)  as  sole  isolable  product. 
Piperidine  and  (III)  in  Et20  at  60°  give  only  5-3%  of  fS-piperidino- 

-tetrahydroisoquinolino-B-phenylethyl  Me  ketone  (VII),  m.p.  150 — 
51°;  in  EtOH  only  (IV)  (19%)  is  isolated.  a-Bromo-jS-morpholino- 
fl-phenylethyl  Me  ketone  (VIII)  and  (I)  in  Et20  at  0°  give  (IV)  ;  in 
EtOH  only  5-9%  is  obtained,  a-Bromo-j3-piperidino-)3-phenylethyl 
Me  ketone  (IX)  and  (I)  in  Et20  or  EtOH  at  0°  give  (VII)  (36-4  and 


40-3%,  respectively),  which  in  15%  H2S04  at  100°  gives  PhCHO, 
piperidinoacetone  [oxime,  m.p.  122 — 123°  (lit.  104°)],  and  a  little 
CH2Ph-CO-COMe.  In  EtOH,  (V)  and  (IX)  give  exothermally  48-5% 
of  (VII)  (in  Et20,  12-7%).  In  EtOH  at  room  temp.  (1  day),  (III) 
gives  (IV)  (26%)  and  then,  by  treatment  of  the  filtrate  with  morphol¬ 
ine  at  room  temp.,  a/J-dimorpholino-^-phenylacetone  (X)  (5'5%), 
and  95%  of  the  residual  (III)  is  recovered.  Similarly,  (VIII)  in 
EtOH  with  subsequent  treatment  with  (I)  gives  (X)  (15-3%)  and 
then  (IV)  (314%).  With  H2-Pt02  in  C,H6  at  28°/l -2 atm.,  a-bromo- 
)3-piperidino-/3-phenylpropiophenone  gives  piperidine  (XI)  and 
Ph-[CH2]2-COPh  ;  with  I-KI-acid,  complex  condensation  products 
containing  no  Br  or  N  are  formed.  a-Bromo-/}-piperidino-/J-phenyl- 
propiophenone  with  H2-Pt02  in  C9H6  at  ~28°/l-2  atm.  gives 
82-7%  of  CH2Bz2.  a-Bromobenzylideneacetophenone  and  dry  HBr- 
Et20  at  —5°  give  CHPhBr-CHBr-COPh;  a-piperidmobenzylidene- 
acetophenone  and  dry  HBr-C6H,  at  0°  give  piperidine  hydro¬ 
bromide. 

VII.  COMe-CH2Bz  (1  mol.),  (XI)  (2  mols.),  and  cone.  HC1  (1 
drop)  at  the  b.p.  give  a  small  yield  of  ypiperidino a  phenyl- Afl- 
buten-a-one,  m.p.  97 — 98°,  which  in  dil.  HC1  gradually  gives 
COMe-CH2Bz  (nearly  100%).  /9-Piperidinobenzylideneacetophenone 
does  not  condense  with  CH2Bz2.  CHPhiCBr-COMe  (XII)  and  (XI) 
in  Et?0-light  petroleum  at  —30°  give  (IX),  m.p.  80 — 82°,  which 
gives  ionic  Br  more  rapidly  in  EtOH  than  in  HNOa-EtOH  and  with 
boiling  NaOEt-EtOH  gives  a-piperidino-fi-phenylvinyl  Me  ketone, 
m.p.  56 — 58°  (hydrolysed  by  acid  to  CH2Ph-CO-COMe).  With  (IV) 
in  EtOH,  (IX)  gives  a-piperidino-/3-tetrahydroquino]ino-/?-phenyl- 
ethyl  Me  ketone,  m.p.  126 — 127°.  CHPhBr-CHBr-COMe  (XIII) 
and  (XI)  in  EtOH  at  room  temp,  give  a/fl-dipiperidino-jS-phenylethyl 
Me  ketone,  m.p.  121 — 122°.  afl-Di(benzylmethylamino)-fS-phenylethyl 
Me  ketone,  m.p.  106 — 108°,  is  obtained  from  NHMe-CH2Ph  (XIV) 
by  (XII)  in  Et20-light  petroleum  at  —5°  or  (XIII)  in  EtOH. 
CHPhICBr-COPh  (XV)  and  (XIV)  in  Et20-light  petroleum  at  0° 
give  a.-bromo-f}-benzylmethylamino-f}-phenylpropiopkenone  (XVI),  m.p. 
109 — 110°  (slowly  releases  I  from  HI;  readily  gives  ionic  Br 
in  EtOH),  converted  by  NaOEt-EtOH  into  a-benzylmethylamino- 
p-phenylacrylophenone,  m.p.  73 — 75°,  which  in  5%  HC1  gives 
CH2Ph-COBz.  afi-Di(benzylmethylamino)-{l-phenylpropiophenone, 
m.p.  142 — 144°,  is  obtained  (a)  from  (XIV)  and  (XV)  in  moist 
Et20,  ( b )  with  ( ?)  an  isomeride,  m.p.  102 — 103°,  from  (XIV)  and 
(XVI),  or  ( c )  in  poor  yield,  with  ( ?)  2-benzylmethylamino-2  :  4  :  5- 
triphenyl-l-methyl-A3-pyrroline,  m.p.  118 — 120°,  from  (XIV)  and 
CHPhBr-CHBr-COPh  in  EtOH.  In  EtOH,  (XVI)  (1  mol.)  and  (V) 

(2  mols.)  give  a-benzylmethylamino-fl-tetrahydroqumoliHO-fS-phenyl- 
propiophenone ,  m.p.  150 — 153°,  hydrolysed  by  acid  to  co-benzyl- 
methylaminoacetophenone  (oxime,  m.p.  96 — 97°),  which  is  also 
obtained  from  COPh-CH2Br.  M.p.  are  corr.  and  determined  in  a 
preheated  bath. 

VIII.  See  A.,  1943,  II,  232.  R.  S.  C. 

5  :  5-Disubstituted  hydantoins.  H.  R.  Henze,  L.  M.  Long,  R.  J. 
Speer,  and  T.  R.  Thompson  (J.  Amer.  Chem.  Soc.,  1943,  65.  323 — 
325). — Data  of  Marsh  et  al.  (A.,  1940,  II,  289)  are  erroneous.  H2- 
Pt02  in  EtOH  reduces  5-phenyl-  to  5-cycfohexyl-5-methylhydantoin, 
m.p.  214-6 — 215-8°.  £-NH2-C8H4-COMe,  KCN,  and  (NH4)2C03  in 
50%  EtOH  at  57 — 60°  give  5-p-aminophenyl-5-methylhydantoin ,  m.p. 
186 — 188°.  Bucherer’s  method  fails  with  ^>-NMe2-C8H4-COPh,  but 
KCN  and  (NH4)2C03  in  fused  NH,Ac  at  140°  yield  di-5-/>-dimethyl- 
aminophenylhydantoin  (38%)  (colourless),  m.p.  276 — 280°.  Mesityl 
oxide  gives  a  poor  yield  of  5-methyl-5  ft  methylpropenylhydantoin, 
having  a  low  m.p.  (identified  by  hydrogenation  to  the  Bufl  compound), 
and  3-hydroxy-3  :  5  :  5-trimethylpyrrolidone,  which  is  identified  by 
conversion  into  2-hydroxy-ay-dimethyl-y-valerolactone  (I)  and  is 
also  obtained  from  diacetoneamine  by  aq.  KCN.  COMe-CH2-CMe2-OH 
gives  (I),  5  :  5-dimethyl-  (probably  formed  by  way  of  COMe2)  and 
5-methyl-5-fi-hydroxyisobutyl-hydantoin,  m.p.  180 — 181°,  and  a  sub¬ 
stance,  (?)  a-ureido-ay-dimethyi-y-valerolactone,  m.p.  209 — 210°.  M.p. 
are  corr.  R.  S.  C. 

Synthesis  of  pyrazolesulphanilamides.  II.  G.  Sanna  [in  part  with 
(Signa.)  V.  Sollai]  (Gazzetla,  1942,  72,  313—317;  cf.  Sanna,  Rend. 
Sem.  Fac.  Sci.  Cagliari,  1940,  10).  Antipyrine  (I)  with  C1S03H 
gives  the  chloride  (II),  m.p.  191°,  of  l-phenyl-2  :  2-dimethyl -5-pyr- 
azolone-i-sulphonic  acid,  m.p.  277°  [NH,  salt,  m.p.  277°;  Cu  salt; 
amide,  m.p.  229°  [239°]).  With  CO(NH2)2,  (II)  gives  NN'-ius-(I- 
phenyl- 2  :  2-dimethyl-5-pyrazolone-i-sulphon)carbamide,  m.p.  165°. 
With  2-aminopyridme  (III),  (II)  in  H20  at.  100°,  or  at  the  m.p., 
gives  l-phenyl-2  :  2-dimelhyl-5-pyrazolone-4-sitlphon-2'-pyridylamide, 
m.p.  244°.  (II)  and  (III)  under  other  conditions  [in  EtOH  ?]  give  a 
substance,  m.p.  96°.  ^>-NlIAc-C6H,-S02Cl  and  4-aminoantipyrine 
give  the  Ac  derivative,  m.p.  267°,  of  4-p -aminobenzenesulphonamido- 
antipyrine,  m.p.  213°.  (I)  and  C1S03H  at  70°,  followed  by  cooling, 

addition  of  H20,  and  reduction  by  Zn,  give  i-thiolantipyrine,  b.p. 
135°/5  mm.  E.  W.  W. 

Dinaphthylenedi-imine  and  dehydrodinaphthylenedi-imine.  A. 

Rieche,  W.  Rudolph,  and  R.  Seifert  (Ber.,  1940,  73,  [B],  343 — 350). 
— 1  :  1 '- (8  :  8'-Diacetamido-2  :  2'-dinaphthone)  and  boiling  aq.  H2S04 
(130°)  give  dehydrodinaphthylenedi-imine  ( dinylin )  (I),  m.p.  312° 
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(sulphate,  m.p.  279 — 280°;  ferrichloride ;  CuCl2,  CoCl2,  ZnCl2,  and 
SnCl2  salts),  also  obtained  from  2  :  2'-diamino- 
///\, /%,  8  :  8-dimethoxy-l  :  l'-dinaphthyl  and  FeCl,  or 

I  [i  3]  AlClj.  (I)  with  H20  and  A1203  gel  or  Si02  gel  at 

k  Jl  ,  j/.\  ~300°  in  H2  gives  1  :  l'-dinaphthylene  2  :  8'-2' :  8- 

^  dioxide,  with  NaNOj-HjSOj  at  >4°,  then  at  room 

j  ji  ,  temp.,  affords  a  jV02-derivative,  m.p.  344°,  and 

X  ||  j  with  Br-AcOH  gives  a  />’)' .,-compound,  m.p. 

/+,  >360°.  Aq.  Na0H-Na2S20,  at  60’  converts  (I) 

NP'  Y  I  'nto  (probably)  a  H2-derivative,  m.p.  ~3 10°,  which 

L  U  ),  forms  salts  with  mneral  acids.  (I)  and  boiling 

\./  NH2Ph  yield  3-anilinodinylin,  m.p.  262°.  1:1'- 

(X.)  (5:7:5’:  7'-Tetrachloro-8  :  8'-diacetamido -2  :  2'- 

dinaphthone)  and  boiling  H20-H2S04  (1:2)  give 
5:7:5':  T -lelrachlorodinylin,  m.p.  >360°.  A.  T.  P. 


Transformation  of  some  oximinopyrroles  into  pyrimidine  deriv¬ 
atives,  Ciamician’s  reaction,  and  the  constitution  of  nitrosopyrroles 
and  pyrrole-aldehydes.  T.  Ajello  (Gazzetta,  1942,  72,  325 — 333). — 
The  action  of  PC15  on  4-oximino-2  :  3  :  5-triphenylpyrrole  (I)  to 
give  ^-benzamido-a(3-diphenylacrylamide  and  thence  6-hydroxy- 
2:4:  5-triphenylpyrimidine  (cf.  ibid.,  1940,  70,  460)  proceeds  by 
way  of  the  hydrochloride  of  (I),  which  loses  HsO  to  give  4-chloro- 
imino-2  :  3  :  5-triphenvlpyrrole,  as  is  shown  by  Zn  reduction  to  the 
4-NH2-compound.  With  PC15,  3-oximino-2  :  5-diphenylpyrrole  gives 
$-benzamido-$-phenylacrylamide ,  m.p.  85°  (oxime,  m.p.  182°,  and 
hydrazone,  m.p.  196°,  both  reduced  to  6-amino-2  :  4-diphenyl- 
pyrimidine,  m.p.  120°),  which  when  heated  in  AcOH  or  EtOAc 
slowly  gives  6-hydroxy-2  :  4-diphenylpyrimidine.  It  is  suggested 
that  in  the  Ciamician  reaction,  a  2-CHCK  compound  is  intermediately 
formed.  Nitrosopyrroles  may  have  a  NN'-oxide  bridge,  and  an 
oxide  bridge  may  explain  the  non-reactivity  of  pyrrole-aldehydes. 

E.  W.  W. 


Two  hetero vitamins-/^.  P.  Baumgarten  and  A.  Dornow  (Ber., 
1940,  73,  [B],  353 — 355). — Mainly  a  discussion  of  previous  work 
(A.,  1940,  II,  291)  and  of  structures.  A.  T.  P. 


Triazines. — See  B.,  1943,  II,  213. 


■Nucleic  acids.  XV.  Synthesis  of  nucleotides  (muscle-adenylic 
acid,  cytidylic  acid).  H.  Bredereck,  E.  Berger,  and  J.  Ehrenberg 
(Ber.,  1940,  73,  [B],  269 — 273). — Adenosine  is  converted  by  CPh3Cl 
in  dry  C5H5N  at  100°  into  triphenylmethyladenosine,  [a]?,0  —17-6° 
in  C5H5N,  transformed  by  Ac20-C3H5N  at  room  temp,  into  the 
diacetate,  which  is  hydrolyse'd  by  acid  to  adenosine  diacfetate,  m.p. 
181 — 181°.  This  is  converted  by  PPh2-OCl  in  C5H5N  followed  by 
hydrolysis  into  muscle-adenylic  acid  in  very  small  yield.  Cytidine 
nitrate  and  CPh3Cl  in  anhyd.  C5H5N  afford  triphenylmethyl- 
cytidine,  similarly  transformed  into  cytidylic  acid,  identified  as  the 
brucine  salt,  [a]jJ  —15-3°  in  35%  EtOH.  H.  W. 

Sedimentation  and  diffusion  behaviour  of  nucleic  acid  preparations. 
H.  G.  Tennent  and  C.  F.  Vilbrandt  (J.  Amer.  Chem.  Soc.,  1943,  65, 
424 — 428). — The  sedimentation  velocity,  diffusion  consts.,  and 
apparent  sp.  vol.  of  eight  nucleic  acid  preps,  are  determined  and 
used  to  calculate  mol.  wts.,  frictional  ratios,  shape  factors,  and 
(for  5  preps,  giving  measurable  sedimentation  consts.)  mol.  dimen¬ 
sions.  Three  Na  thymonucleates,  prepared  under  very  mild  con¬ 
ditions,  exist  in  solution  as  very  long  mols,,  having  mol.wt.  - — 500,000 
Thymonucleic  and  yeast  nucleic  acid,  pancreas  polynucleotide,  and 
Ba  thymate  have  nfol.  wt.  3000 — 7000.  The  cross-sectional  diameter 
is  —15  A.,  in  agreement  with  A'-ray  dimensions  (16  X  7  a  ). 

R.  S.  C. 


Polymorphism  of  riboflavin. — See  A.,  1943,  I,  178. 


Aryldiazomorpholides.  R.  A.  Henry  and  W.  M.  Dehn  (J.  Amer. 
Chem.  Soc.,  1943,  65,  479 — 480). — Benzene-  (I),  m.p  29 — 30°,  o-, 
m.p.  32 — 33°,  and  p -toluene-,  m.p.  49-5 — 50-5°,  naphthalene- a-,  m.p. 
82 — 83°,  and  -fl-  (II),  m.p.  99-5 — 100  5°,  m-xylene-2-,  an  oil,  di¬ 
phenyl-1-.  m.p.H110-5 — 111“,  m-,  m.p.  83 — 84°,  and  p-nitrobenzene-, 
m.p.  137-5 — 138-5°,  o-,  m.p.  20 — 22°,  m-,  an  oil,  and  p -chloro¬ 
benzene-,  m.p.  54 — 55°,  2  :  5-dichlorobenzene-,  m.p.  76 — 77°,  m-,  m.p. 
33 — 34°,  and  p-bromobenzene-  (III),  m.p.  89-5 — 90°,  p-iodobenzene-, 
m.p.  140-5 — 141-5°,  m-chlorotoluene-6-,  m.p.  59 — 60°,  m -bromotolu- 
ene-1-,  m.p.  48-5 — 49-5°,  2  :  5-dibromotoluene-i- ,  m.p.  87 — 88°,  p- 
anisole-  (IV),  m.p.  69 — 70°,  and  p-morpholinobenzene-  (V),  m.p. 
209 — 211°,  -diazomorpholide  and  diphenyl- pp'-,  m.p.  253 — 255°,  and 
3  :  3' -dimethyldiphenyl-1 :  i'-bisdiazomorpholide,  m.p.  140-5 — 14T5°, 
are  prepared.  Excepting  (IV),  they  are  stable  when  solid.  In 
cone.  HBr  or  HC1,  (V)  gives  1-p-broniophenylmorpholine  hydrobromide, 
m.p.  114-5 — 115-5°,  or  hydrochloride,  decomp.  192 — 194°,  respec¬ 
tively.  With  C6H,  and  AcOH  (1  mol.)  or,  better,  C8HS-A1C13, 
they  give  Ph2  derivatives.  They  are  unaffected  by  Ac20.  With 
aq.  HlOj,  (III)  gives  I,  />-C8H4BrI  (7%),  £-CeH4I-N02,  and  tar. 
With  S02,  (I),  (II),  and  (III)  give  products,  m.p.  142 — 143-5°, 
Igl — lS2-5°,  and  155 — 156°,  respectively,  insol.  in  but  decomposed 
by  hot  cone.  HC1,  sol.  and  slowly  decomp,  in  cold  aq.  alkali. 
In  boiling  aq.  NaOH,  the  product  from  (III)  gives  ^-C8H4Br-S02H. 
M.p-  are  corr-  R-  S.  C. 


High  mol.  wt.  aliphatic  compounds  of  nitrogen  and  sulphur. — See 
A  1943,  II,  218. 

I  (A.,  II.) 


Thiazans. — See  B.,  1943,  II,  212. 

Transformation  of  pyrrole-  into  isooxazole-derivatives.  T.  Ajello 
and  (Signa.)  C.  Pctronici  (Gazzetta,  1942,  72,  333 — 342). — 2  :  3  :  5- 
Trimethylpyrrole  with  Na  and  CjHjpO-NO  gives  the  Na  salt  (I) 
of  l-oximino-2  :  3  :  5-trimethylpyrrole ,  amorphous,  which  is  isolated 
by  action  of  aq.  COa.  With  boiling  0-5N-HC1,  (I)  gives  3 -acetyl- 
4  :  5-dimethylisooxazole  (II),  b.p.  190 — 195°/759  mm.  [ oxime  (III), 
m.p.  180°  (168°?)  (Bz  derivative,  m.p.  123°);  semicarbazone  (IV). 
m.p.  249°;  phenylhydrazone,  m.p.  156°;  azine,  m.p.  124°],  which 
with  boiling  aq.  HN03  gives  4  :  5-dimethylisooxazole-3-carboxylic 
acid,  m.p.  154°.  With  XH2OH,HCl  in  H20-EtOH  at  100°,  (I) 
gives  y-methylhexane-fthc-trione  trioxime  (V).  m.p.  168°  (Bz3  deriv¬ 
ative,  m.p.  138°).  With  boiling  KOH-EtOH-H20,  (V)  gives  the 
oxime,  m.p.  73°,  of  Z-methyl-l-fl-keto-sec.-butyl-l  :  2  :  5 -oxadiazole,  an 
oil  (semicarbazone,  m.p.  165°),  which  is  hydrolysed  by  boiling  50% 
KOH-EtOH  to  AcOH  and  3-methyl-i-ethyl-l  :  2  :  5 -oxadiazole,  an 
oil  (oxidised  to  3-methyl- 1  ;  2  :  5-oxadiazole-4-carboxylic  acid). 
With  EtOH-HCl,  (V)  gives,  after  brief  heating,  (III),  and,  after 
longer  heating,  (II).  With  aq.  NH2-CO-NH-NH2.HCl  at  100°,  (I) 
gives  y-methylhexane-fiSc-trione  flc-disemicarbazone  S-oxime,  m.p.  234°, 
hydrolysed  by  boiling  cone.  HC1  to  (IV).  E.  W.  W. 

Absorption  and  resonance  in  dyes. — See  A.,  1943,  I,  192. 

Effects  of  environment  and  aggregation  on  absorption  spectra  of 
dyes. — See  A.,  1943,  I,  192. 

Colour  and  constitution  of  polymethine  dyes. — See  A.,  1943,  I,  192. 


VII.— ALKALOIDS. 

Veratrine  alkaloids.  XV.  Rubijervine  and  frorubijervine.  W.  A. 

Jacobs  and  L.  C.  Craig  (J.  Biol.  Chem.,  1943,  148,  41 — 50). — Ac¬ 
cumulated  analytical  data  indicate  that  jervine,  rubijervine  (I), 
and  probably  genuine  are  C27  alkaloids  built  up  on  the  same  general 
hydrocarbon  ring  which  is  probably  identical  with  or  closely  related 
to  that  of  the  sterols.  The  isolation  of  (I),  m.p.  240 — 242°,  [alj? 
+  19-0°  in  EtOH,  from  the  final  viscous  mother-liquors  from  the 
hellebore  roots  by  hydrolysis  followed  by  treatment  with  CHC13  is 
described.  (I)  is  accompanied  by  iso  rubijervine,  C27H1302N,  m.p. 
235—237°,  [a]jj  +6-5°  in  EtOH,  or  (  +  EtOH),  m.p.  215—217° 
(hydrobromide,  sinters  >275°,  softens  to  a  resin  at  290 — 295°). 

(I)  gives  a  hydrobromide,  m.p.  (indef.)  265 — 270°,  a  hydriodide,  m.p. 

293 — 296°  after  softening,  and  an  Ac3  derivative,  m.p.  160 — 163°. 
The  basic  fraction  obtained  by  dehydrogenation  (Se)  of  (I)  is 
essentially  5-methyl-2-ethylpyridine ;  there  is  no  evidence  of  cev- 
antharidine.  The  neutral  fraction  contains  a  relatively  large  hydro¬ 
carbon  fraction  CieHie,  m.p.  74 — 77°  [ picrate ,  m.p.  131 — 132°; 
additive  compound,  m.p.  144 — 145°,  with  s-CtH3(N02)3],  probably 
a  methylcyriopentenophenanthrene  (suggested  also  by  absorption 
spectrum),  and  a  phenol,  C13H130,  m.p.  136 — 138°.  H.  W. 

Veratrine  alkaloids.  XVI.  Formulation  of  jervine.  W.  A. 

Jacobs  and  L.  C.  Craig  (J.  Biol.  Chem.,  1943,  148,  51 — 55). — 
Analyses  of  jervine  (I),  m.p.  237 — 238°  after  softening,  [a]|,5  —147° 
in  EtOH,  its  hydrochloride,  parallelograms,  m.p.  330 — 334°  (de¬ 
comp.)  after  changing  to  needles  at  280°,  hydriodide,  m.p.  302 — 305°, 
nitroso-,  m.p.  250 — 253°,  Ar-acetyl-,  m.p.  224 — 225°,  softens  at  210°, 
and  diacetyl- jervine,  m.p.  147 — 153°  from  dil.  COMe2  or  154 — 163° 
from  MeOH,  support  the  formula  C27H  3803N  for  the  base.  (I) 
liberates  4  mols.  of  CH4  at  95°  (Zerevitinov)  and  hence  probably 
contains  1  reactive  and  2  sluggish  OH.  (I)  is  reduced  by  Na  in 
BuOH  to  tetrahydrojervine,  m.p.  227 — 229°,  which  does  not  yield  a 
sparingly  sol.  sulphate,  but  by  H2-Pt02  in  AcOH  to  a  mixture  of 
isomerides  from  which  tetrahydrojervines,  m.p.  228 — 232°  (sparingly 
sol.  sulphate)  and  m.p.  210 — 212°,  are  isolated.  H.  W. 

Veratrine  alkaloids.  XVII.  Germine  ;  its  formulation  and 
degradation.  L.  C.  Craig  and  W.  A.  Jacobs  (/.  Biol.  Chem.,  1943, 
148,  57—66;  cf  Poethke,  A.,  1938,  II,  35).— It  is  shown  that 
germine  (I)  is  C27H13OeN  and  is  therefore  isomeric  with  cevine  (11) . 
The  mother-liquor  from  the  directly  crystallising  alkaloids  of 
Veratrum  album  is  hydrolysed  and  treated  with  CHC13,  giving  a 
cryst.  compound  of  CHC13  and  (I)  contaminated  with  rubijervine, 
which  is  removed  by  crystallisation  from  MeOH.  (I)  (  +  2MeOH), 
m.p.  ~220°  after  softening  (decomp.)  at  ~163 — 173°,  [a]”  +5-0° 
in  95%  EtOH,  contains  8  active  H  (Tschugaev-Zerevitinov)  as  does 

(II) .  (I)  and  COMe2  in  EtOH  containing  HC1  afford  acetonyl- 
[isopropylidene-]germine,  m.p.  235 — 239°  (decomp.)  after  softening 
and  becoming  discoloured  [ hydrochloride ,  m.p.  275°  (decomp.), 
shrinks  at  255°].  The  mother-liquors  from  (I)  contain  iso germine, 
m.p.  260°,  darkens  >245°,  sinters  >250°,  [a]'^  +46-5°  in  EtOH. 
(I)  is  oxidised  by  Cr03-H2S04  at  room  temp,  and  subsequently  at 
95°  to  Me4  hexanetetracarboxylate,  m.p,  63 — 64°,  [0]’(f  +21°  in 
MeOH,  obtained  previously  from  (II) ;  no  indication  of  the  pro¬ 
duction  of  the  precursor^  of  decevinic  acid  was  obtained.  The 
main,  volatile  basic  product  of  the  dehydrogenation  (Se)  of  (I)  is 
5-methyl-2-ethylpyridine.  The  volatile  hydrocarbon  fraction  prob- 
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ably  contains  Cl8Hll,  The  undistilled  dehydrogenation  mixture 
affords  cevanthridine  and  cevanthrol. 

Protoveratrinc  is  hydrolysed  to  a  cryst.  alkamine,  C27H4309N, 
which  is  shown  to  contain  a  double  linking  by  reduction  to  dihydro - 
frotoverine,  C2-H150,N.  Similarly  (I)  affords dikydrogermine.  These 
tert.  bases,  like  (II)  and  solanidine,  must  be  hexacyclic  compounds. 

H.  W. 

Adsorption  in  relation  to  constitution.  Adsorption  of  alkaloids  by 
silica  gel. — See  A.,  1943,  I,  199. 

VIII.— ORGANO-METALLIC  COMPOUNDS. 

Mercuri-compounds. — See  B.,  1943,  III,  161. 

Modern  methods  of  preparative  organic  chemistry.  I.  Syntheses 
with  organic  lithium  compounds.  G.  Wittig  (Angew.  Chem.,  1940, 
53,  241 — 247). — A  review. 


IX.— PROTEINS. 

Structure  of  the  protein  molecule. — See  A.,  1943,  I,  194. 

Periodic  structure  of  proteins.  A.  G.  Ogston  (Trans.  Faraday 
Soc.,  1943,  39.  151 — 158). — The  theory  of  Bergmann  and  Niemann 
(A.,  1937,  III,  168;  1938,  III,  210)  is  examined  mathematically, 
and  the  numerical  conditions  that  must  be  fulfilled  by  a  regular 
periodic  structure  are  established.  A  simple  diagrammatic  test, 
requiring  full  analytical  data  and  applicable  to  complex  structures, 
is  described.  F.  L.  U. 

Absence  of  /3-alanine  from  proteins.  M.  A.  Pollack  (/.  Amer. 
Chem.  Soc.,  1943,  65.  484 — 485). — Since  the  hydrolysates  from  silk 
fibroin,  horse  haemoglobin,  ovalbumin,  gelatin,  casein,  and  lacto- 
globulin  possess  no  growth-promoting  properties  for  yeast,  the 
proteins  do  not  contain  j3-alanine.  R.  S.  C. 

Simple  method  for  the  approximate  estimation  of  the  isoelectric 
point  of  soluble  proteins. — See  A.,  1943,  III,  517. 

Denaturation  of  fibrinogen  by  anticoagulants. — See  A.,  1943,  III, 
372. 

X.— MISCELLANEOUS  UNCLASSIFIABLE 
SUBSTANCES. 

< 

Oxidative  degradation  of  halogen-substituted  spruce-lignins.  W, 

Lautsch  and  G.  Piazolo  (Ber.,  1940,  *73,  [B],  317 — 320). — Bromo- 
lignin  and  boiling  Co(OH)3  (from  CoS04,7H20-aq.  Na0H-H202) 
+  10%  aq.  KOH  (in  02)  afford  6-bromovanillin  (8%  yield),  m.p. 
176°,  and  a  little  vanillin.  Iodolignin,  obtained  by  the  action  of 
KI-I  on  the  OAc*Hg-compound,  similarly  yields  10%  of  5-iodo- 
vanillin  (cf.  Freudenberg  et  al.,  A.,  1940,  II,  352).  Structural 
aspects  are  discussed.  A.  T.  P. 

Fine  structure  of  lignins. — See  A.,  1943,  I,  195. 


XI.  ANALYSIS. 

Micro-analytical  determination  of  oxygen.  J.  Unterzaucher  (Ber., 
1940,  73,  [B],  391 — 404). — Schiitze's  method  (A.,  1940,  II,  199)  is 
improved.  A.  T.  P. 

Determination  of  sulphur  in  organic  compounds  by  hydrogenation. 
W.  Theilacker  and  W.  Schmid  (Angew.  Chem.,  1940,  53,  255 — 256). 
— The  ter  Meulen  method  is  improved  by  using  platinised  Si02 
wool  with  a  modified  absorption  train.  A  Si02  reaction  tube  is 
necessary  only  for  cyclic  S  compounds  ( e.g .,  thianthren),  where 
bright  red  heat  is  needed.  M.  H.  M.  A. 

Micro-extraction  and  micro-titration  of  fatty  acids.  D.  Stretten 
and  G.  F.  Grail  (Ind.  Eng.  Chem.  [Anal.],  1943,  15,  300).— 8— 20- 
mg.  samples  of  fatty  acids  are  titrated  using  0T6N-NaOH  delivered 
from  a  micrometer-driven  micro-burette,  a-naphtholphthalein  indic¬ 
ator,  and  90%  MeOH  as  solvent  for  acid  and  alkali.  A  micro- 
extraction  apparatus  for  extraction  of  fatty  acids  is  described. 

J.  D.  R; 

Separation  of  acetic,  butyric,  lactic,  and  rf-gluconic  acid.  S.  Preiss 
(Biochem.  Z.,  1940,  306,  130 — 136). — In  a  modification  of  the  pro¬ 
cedure  of  Wiegner  and  Magasanik  (A.,  1922,  ii,  532),  PrCOaH  and  most 
of  the  AcOH  are  separated  from  the  other  acids  by  repeated  dis¬ 
tillation.  When  the  residue  is  contuously  extracted  with  EtzO  for 
24  hr.,  lactic  acid  and  the  remainder  of  the  AcOH  are  removed  and 
determined  after  evaporation  of  the  Et20,  by  addition  of  excess  of 
alkali  and  titration  with  acid.  <Z-Gluconic  acid  (insol.  in  EtsO)  is 
determined  in  the  same  way  in  the  residue  from  the  EtaO  extraction. 

W.  McC. 


Ascorbic  acid.  I.  Detection  and  estimation.  W.  R.  Fearon 
and  E.  Kawerau  (Set.  Proc.  Roy.  Dublin  Soc.,  1943,  23,  103— HO). 
— Available  methods  for  the  detection  and  determination  of  ascorbic 
acid  (I),  dehydroascorbic  acid  (II),  and  "  bcund  ”  ascorbic  acid 
are  classified  and  discussed.  (I)  is  detected  by  the  development  of 
a  violet  colour  with  0-C,H4(NO2)2  and  20%  NaOH;  the  test  is 
not  given  under  defined  conditions  by  (II),  glutathione,  cysteine, 
creatinine,  or  uric  acid  and  only  more  slowly  by  reducing  sugars. 
(II)  in  solution  buffered  to  pH  4  gives  a  stable,  grass-green  colour 
when  gently  boiled ;  the  test  is  not  given  by  (I)  or  by  any  of  the 
familiar  biological  acids,  sugars,  proteins,  and  related  substances.  (I) 
is  determined  by  titration  with  standard  Fe“"  solution  in  presence  of 
AcOH;  1%  KCNS  is  used  as  indicator.  (I)  can  also  be  deter¬ 
mined  by  titration  with  I  using  xylene  as  a  partition  indicator. 

H.  W. 

Af-Benzylamides  as  derivatives  for  identifying  the  acyl  group  in 
esters.  O.  C.  Dermer  and  J.  King  (J.  Org.  Chem..,  1943,  8,  168 — 
173). — Many  esters  and  free  acids  can  be  converted  into  cryst. 
A'-benzylamides  by  boiling  CH2Ph-NH2  in  presence  of  salt  catalysts 
(e.g.,  NH4C1).  The  method  fails  for  esters  of  inorg.  acids,  sulphonic 
acids,  CO-acids,  polynitro-aromatic  acids,  and  some  halogenated 
fatty  acids.  Esters  of  alcohols  of  high  mol.  wt.  may  require  pre¬ 
liminary  methanolysis.  The  amides  formed  by  OH-acids,  OAlk- 
acids.  and  polybasic  acids,  or  by  their  respective  esters,  constitute 
excellent  identifying  derivatives  whereas  those  from  fatty  acids 
melt  too  low  and  too  close  together  to  be  useful.  The  following 
-benzylamides  are  new  :  a-methyl-n-butyr-,  m.p.  47-5 — 48-5°;  iso valer-, 
m.p.  53 — 54°;  m-tolu-,  m.p.  74-5 — 75-5°;  a-ethyl-n-butyr- ,  m.p. 
76 — 77°;  phenoxyacet-,  m.p.  84-5 — 86  0°;  myrist-,  m.p.  89 — 90°; 
p -aminobenz-,  m.p.  89 — 90°;  glycoll-,  m.p.  103 — 104°;  o -iodobenz-, 
m.p.  109 — 110°;  anilinoacet- ,  m.p.  113 — 114°;  diglycoll-,  m.p.  124-0 — 
124-5°;  anthranil-,  m.p.  124 — 125°;  ethylmalon-,  m.p.  137 — 138°; 
diethylmalon- ,  m.p.  137-5 — 138-5°;  m-hydroxybenz-,  m.p.  141 — 142-5°; 
2-furylacryl-,  m.p.  145 — 146°;  n-butylmalon- ,  m.p.  148 — 149°;  male-, 
m.p.  149 — 150°;  pimel-,  m.p.  153 — 154°;  sebac-,  m.p.  166-0 — 167-5°; 
phenylethylmalon-,  m.p.  167 — 168°;  citr-,  m.p.  169 — 170°;  glutar-, 
m.p.  169-5 — 170°;  p-nitrophenylacet-,  m.p.  185 — 186°;  adip-,  m.p. 
188 — 189°;  pheny Isuccin-,  m.p.  189 — 190°;  naphthal-,  m.p.  196-5 — 
197-5°;  fumar-,  m.p.  203-5 — 205°;  cinnam-,  m.p.  225 — 226°;  tere- 
phthal-,  m.p.  264 — 266°.  fl-Benzylaminopropionbenzylamide  hydro¬ 
chloride  (from  CHjiCH-COjMe)  has  m.p.  236 — 237°.  M.p.  are  corr. 

H.  W. 

Chromatography  as  a  means  of  separating  amino-acids.  J.  L. 
Wachtel  and  H.  G.  Cassidy  (J.  Amer.  Chem.  Soc.,  1943,  65,  665 — 
668;  cf.  A.,  1942,  II,  249). — Details  are  given  for  separating  glycine, 
leucine,  phenylalanine,  and  tyrosine  by  chromatography  on  C  from 
H20.  The  mixture  is  separated  on  one  column  into  (a)  the  first 
two  and  ( b )  the  second  two  acids  named  and  these  pairs  are  then 
separated  on  further  columns.  Some  of  the  tyrosine  is  lost  by 
decomp.  R.  S.  C. 

Sugar  analysis  by  alkaline  ferricyanide  method.  Determination 
of  ferrocyanide  by  iodometric  and  other  procedures.  D.  T.  Englis 
and  H.  C.  Becker  (Ind.  Eng.  Chem.  [Anal.],  1943,  15,  262 — 204). — 
K4Fe(CN),  is  oxidised  with  I  in  acid  solution  in  presence  of  P04'" 
or  F'  to  remove  Fe  and  prevent  the  reverse  reaction.  Room  temp, 
with  60 — 75%  excess  of  I  for  15  min.  is  used,  and  the  vol.  is  adjusted 
to  give  [K3Fe(CN)3]  <0-01m.  The  excess  of  I  is  titrated  with 
Na2S2Oa.  A  comparison  of  the  results  obtained  on  the  reduction  of 
alkaline  KsFe(CN) ,  by  glucose  and  fructose,  by  direct  oxidation  of 
K4Fe(CN),  by  I,  by  indirect  determination  of  K3Fe(CN),  iodo- 
metrically,  and  by  direct  oxidation  of  K4Fe(CN)3  with  Ce(S04)2 
shows  good  agreement  and  indicates  that  the  by-products  of  the 
primary  oxidation  of  sugars  have  a  negligible  effect  on  any  of  the 
methods  used  to  determine  K3Fe(CN),  consumed.  J.  D.  R. 

Micro-colorimetric  determination  of  tryptophan.  H.  W.  Eckert 
(J.  Biol  Chem.,  1943,  148,  205 — 212). — The  sample  is  dissolved  in 
1  -2n-HC1  and  treated  with  1  %  NaN02 ;  alter  30  min.  4  %  NH3-S03NH4 , 
is  added  followed  after  10  min.  with  10  c.c.  of  H20  and  finally  0-1% 
NH2-[CH2]2-NH-C13H,-a.2HCl  (I).  The  red  colour  attains  max. 
intensity  in  30 — 60  min.  If  the  material  is  colourless,  the  blank 
consists  of  1-2N-HC1  treated  in  the  same  way.  If  the  sample  gives 
a  colour  other  than  red,  a  close  approximation  may  be  secured  by 
adding  a  small  amount  of  Na2S03  to  the  coloured  solution  after 
the  reading  on  the  colorimeter  is  taken.  After  the  red  colour  has 
disappeared  the  blank  reading  is  made.  Similarly  the  addition  of 
KH2P04  and  NaN02  will  discharge  the  red  colour,  or  the  sample 
may  be  treated  exactly  and  described  except  that  in  the  last  step 
5  c.c.  of  H2Q  are  added  in  place  of  (I).  If  these  methods  are  in¬ 
adequate,  the  mixtures  are  extracted  with  Bu°OH  and  the  filtered 
extracts  are  examined  colorimetrically.  H.  W. 

Speetrophotometric  analysis  of  tissue  staining. — See  A.,  1943,  III. 
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Manufacture  oi  hydrocarbons  by  alkylation. — See  B..  1943,  II,  237. 

Polymerisation  o!  olefines  with  a  phosphoric  acid  catalyst. — See 
B.,  1943,  II,  238 

Substituted  acetylenes  and  their  derivatives.  XLV.  Addition  oi 
hydrogen  to  multiple  carbon  carbon  Unkings.  IV.  Electrolytic 
reduction  oi  alkyl-  and  aryl-acetylenes.  K.  N.  Campbell  and  E.  E. 
Young  (J.  Amer.  Chem.  Soc.,  1943,  65,  965 — 967  ;  cf.  A,,  1941,  II, 
71). — Electrolytic  reduction  of  n-CsHn-C;CH,  (CPra;)2,  (CBu“j)2,  or 
(CPh;) 2  at  a  spongy  Ni  cathode  (100%  current  efficiency  at  >  a 
small,  limiting  c.d.)  gives  cts-(CHR!)2,  but  CPhjCH  gives  CHPh!CH2 
+  PhEt.  At  a  Cu  cathode  (CPr“j)2  is  reduced  only  slowly  and  in 
poor  yield.  Alkylacetylenes  are  not  reduced  at  Cd,  Pb,  or  Pb-Hg 
cathodes.  R.  S.  C. 

Mechanism  of  reaction  between  //-butyl  bromide  and  hydroxylic 
solvents. — See  A.,  1943,  I,  231, 

Preparation  of  acetylenic  alcohols. — See  B.,  1943,  II,  239. 

Polyene  series.  VUI.  New  anionotropic  rearrangement.  Isomer¬ 
isation  of  acetylenylcarbinols  from  a/3-unsaturated  aldehydes.  E .  R .  H. 
Jones  and  J.  T.  McCombie.  IX.  Condensation  product  of  Aa-hex- 
inene  with  crotonaldehyde  and  its  anionotropic  rearrangement. 

l.  M.  Heilbron,  E.  R  H  Jones,  and  R.  A.  Raphael.  X.  Condens¬ 
ation  of  y-methyl-A05-penteninene  (o^-dimethylvinylacetylene)  with 
butaldehyde,  crotonaldehyde,  and  citral.  Anionotropic  rearrange¬ 
ments  with  vinylacetylenecarbinols  derived  from  a/S-unsaturated 
aldehydes.  I.  M.  Heilbron,  A.  W.  Johnson,  E.  R.  H.  Jones,  and 
R.  A.  Raphael.  XI.  Anionotropic  rearrangements  of  the  acetylenic 
glycol  from  crotonaldehyde.  I.  M.  Heilbron,  E.  R.  H.  Jones,  and 
R.  A.  Raphael  (J.C.S.,  1943,  261—264,  264 — 265,  265—268,  268— 
270).— VIII  With  5%  H,SO,  at  20°  in  N„  CHMe:CH-CH(OH)-C-CH 
(I)  yields  &ve-hexeninen-f}-ol  (II),  b.p.  69 — 70°/18  mm,  [2  active  H 
per  mol.  (Zerevitinov) ;  phenylurethane.  m.p.  83 — 84°;  naphthyl- 
urethane,  m.p.  77 — 78°;  acetate,  b.p.  101 — 103°/70  mm.],  reduced 
(H2,  Pd-norite  in  MeOH)  to  CHMeBu°-OH,  oxidised  (Cr03  in  H20- 
Ac0H-H2S04)  to  COMeBu*.  CMe2:CH-CH(OH)-CjCH  yields  p- 
methyl-A^-hexeninen-^-ol  (III),  b.p.  91 — 93°/50  mm,  ( phenylurethane , 

m. p.  95 — 95-5°),  reduced  to  CMe2Bu“-OH  (phenylurethane,  m.p. 

44 — 45°).  CHMelCMe-CH(OH) -CjCH  yields  y-methyl-Ave-hexeninen- 
fi-ol  (Wt.  b.p.  78 — 81°/20  mm.  ( a-naphthylurethane ,  m.p.  93 — 94°), 
reduced  (H2,  Pt02)  to  CHMePr“-CHMe-OH,  oxidised  (CrOa-dil. 
H2S04)  to  COMe-CHMePr“.  and  CHPr»:CEt-CH(OH)-C:CH  yields 
z-ethyl-Aer>-octeninen-b-ol  (V),  b.p.  100 — 101-5°/14  mm.  ( a-naphthyl - 
urethane,  m.p.  75 — 76  °).  (II),  (HI),  (IV),  and  (V)  show  characteristic 

absorption  max.  at  2230 — 2270  a.  The  rate  of  isomerisation  of  (I) 
in  the  presence  of  various  concns.  of  H2S04  and  of  other  acids  has 
been  studied  by  means  of  absorption  measurements. 

IX.  Afi‘-Deceninen-b-ol,  b.p.  90°/l  mm.  (VI)  [from  Aa-hexinene, 
with  Na  in  liquid  NH3  followed  by  CHMeXH-CHO  (30%),  or  with 
MgEtBr  in  boding  Et20,  followed  by  CHMeiCH-CHO  (80%  yield) 
(1  active  H  per  mol,;  a-naphthylurethane,  m.p.  69°),  is  reduced 
(H2,  Pd-norite  in  MeOH)  to  C,H13-CHPr-OH  (3  :  i-dinitrobenzoate , 
m.p.  24°),  oxidised  to  COPr-C,H13  [semicarbazone ,  m.p.  56°  (or  51°, 
depending  on  rate  of  heating)  (lit.  51 — 52°)].  (VI)  with  25%  H2SO, 
at  20°  in  X2  yields  Aye-< iecemnen-fS-ol,  b.p.  113 — 114°/3  mm.,  absorp¬ 
tion  max.  at  2260  A.  (1  active  H  per  mol.;  a-naphthylurethane, 
m.p.  65°),  reduced  to  C8H17-CHMe-OH  (3  :  b-dinitrobenzoate ,  m.p. 
44°),  oxidised  to  COMe-CBH17. 

X.  CHMeXMe-CjCH  condenses  with  1VCHO,  CHMeXH-CHO, 
and  citral  by  the  Grignard  method  (or,  in  the  second  case,  the  Na 
method)  yielding  respectively  rj-methyl-A^-noneninen-S-ol,  b.p.  106°/ 

15  mm.  (1  active  H  per  mol.;  3:5 -dinitrobenzoate,  m.p.  53°;  0- 
naphthylur ethane,  m.p.  46°),  reduced  (H2,  Pt02  in  MeOH)  to  tj -methyl- 
nonan-h-ol  (VII),  b.p.  94°/12  mm.  (3  :  b-dinitrobenzoate ,  m.p.  60°), 
Oxidised  to  rj-methylnonan-5-one,  b.p.  86°/ll  mm.  ( phenylsemicarb - 
azone,  m.p.  65°),  T]-methyl- A&T’C -nonadieninen-h-ol  (VIII),  b.p.  127°/ 

16  mm.  (1  active  H  per  mol.;  a-phenylurethane,  m.p.  98°),  reduced 
to  (VII).  and  a  slightly  impure  carbinol  (IX)  (0-9  active  H  per  mol.), 
reduced  (Pt02)  to  Qt(X-trimethyl-n-tridecane,  b.p.  152°/16mm.  (VIII) 
with  5%  H2S04  at  20°  in  N2  yields  ■q-methyl-AVTie-nonadiemnen-fl-ol , 
b.p,  122°/16  mm.  (0-95  active  H  per  mol.;  a-naphthylurethane, 
m.p.  82°),  reduced  (Pt02)  to  -q-mcthylnonan-fi-ol,  b.p.  93°/4  mm. 


(3  :  b-dinitrobenzoate,  m.p.  65°),  oxidised  to  the  ketone,  b.p.  116°/ 

6  mm.  (semicarbazone,  m.p.  124°;  phenylsemicarbazone,  m.p.  95-5°). 
(IX)  on  distillation  undergoes  rearrangement  and  dehydration, 
giving  C1sH22.  Absorption  details  are  given. 

XI.  MgEtBr  in  EtzO  with  C2H2,  followed  by  CMelCH-CHO, 
yields  A^ee-decadieninene-Sy-diol.  converted  by  10%  H2S04  at  20° 
in  N2  into  Ar^-decadieninene  f}i-diol,  b.p.  65 — 70°  (bath  temp.)/ 
1CV‘  mm.  (from  which  a  pure  isomeride,  m.p.  56-5 — 57°,  was  isolated) 
(1-9  active  H  per  mol.;  diacetate,  b.p.  131 — 1 3 2 0 / 1  (>— 3  mm.;  bis- 
phenylur ethane,  m.p.  181°),  reduced  (Pt02)  to  decane- fh-diol,  b.p. 
114°/5  mm.  (2-1  active  H  per  mol.;  bisphenylurethane,  m.p,  134°), 
oxidised  to  decane-fh-dione,  m.p.  62°  (dioxime,  m.p.  132°),  further 
Oxidised  (NaOBr)  to  suberic  or  (HNO,)  to  adipic  acid.  Absorption 
details  are  given.  A.  Li. 

By-product  ay-butylene  glycol.  J.  B.  Cloke  and  R.  M.  Wolff 
(J.  Amer.  Chem  Soc.,  1943,  65,  986 — 987). — An  acetate  of 
OH-CHMe-fCHJj-OH  (I),  obtained  as  a  by-product  (4 — 6%)  in 
the  prep,  of  EtOAc  from  MeCHO  and  Al(OBuy)3,  is  converted  into 
(I)  by  slow  fractional  distillation  with  a  little  cone.  HC1  in  MeOH 
or  EtOH.  R.  S,  C. 

Esterification  of  allyl-type  alcohols  and  products  resnlting  there¬ 
from,— See  B.,  1943,  II,  240. 

Concrete  oil  of  jasmine  flowers.— See  A.,  1943,  III,  540. 

Carbohydrates.  VI.  Constitution  of  styracitol.  Transformation 
of  aldoses  into  ketoses.  L.  Zervas  and  I.  Papadimitriou  (Ber.,  1940, 
73,  [£],  174 — 176). — Styracitol  (I)  is  shown  to  be  ac-an hydro¬ 
mannitol  (A).  A  new  transition  from  the  aldose  to 
the  ketose  series  is  described.  (I)  is  transformed 
by  successive  treatments  with  />-C,H4Me-S02Cl  and 
BzCl  in  anhyd.  C5HSN  into  styracitol  3yh-!rlhenzoate 
£-p-toluenesulphonate  (II),  m.p.  162°,  [a]^1  —  166-5°  in 
CHClj,  the  constitution  of  which  is  established  by 
its  conversion  (Nal  in  anhyd.  COMe2  at  100°)  into 
styracitol  fiyh-tribenzoate  1,-iodohydrin,  m.p.  143 — 
144°,  [a]|,0  —167°  in  CHC13.  (II)  is  converted  by 
successive  treatments  with  AsF3  in  anhyd.  C5H5N,  Pb(OAc)4  in 
C4Hj,  XaOMe,  and  NPhMe-NH2  into  d-fructosephenylmethyl- 
hydrazone,  m.p.  156 — 158°.  Oxidation  can  also  be  efiected  with 
Bz02H.  H.  W. 

Mixed  anhydride  of  phosphoric  and  acetic  acid.  F.  Lynen  (Ber., 
1940,  73,  [B],  367— 375).— AcCl  (3  mols.)  and  Ag3PO,  in  Et20  (in 
C02)  give  triacetyl  phosphate,  PO(OAc)3,  m.p.  59 — 61°,  hydrolysed 
by  ice-cold  H20  to  OH-PO(OAc)2  (I)  and  AcOH.  The  rate  of 
hydrolysis  of  (I)  is  much  slower  at  pH  7-  4  and  3  8°  than  in  acid  medium 
at  30°.  CH2Ph-OH  and  P2Os  in  Et20  give  OH*PO(OCH2Ph)2 
[Basalt,  m.p.  255 — 261°  (decomp.)] ;  itsAg2salt,  m.p.  216°  (decomp. ), 
and  AcCl-Et20  at  room  temp.,  then  at  35°,  yield  0Ac-P0(0-CH2Ph)2, 
converted  by  H2-Pd-C~Et20  into  OAc-PO(OH)2  (II)  (purified 
through  the  Ba  and  Afa  salt).  Hydrolysis  of  (II)  to  H3P04  +  AcOH 
in  aq.  XaHCO,  (pH  7-4)  at  38°  is  studied.  Absorption  spectra  of 
a  neutral  solution  of  (II)  and  of  a  partly  hydrolysed  product  are 
given.  A.  T.  P. 

General  method  for  synthesis  of  /er/. -butyl  esters.  B.  Abramo- 
vitch,  J.  C.  Shivers,  B.  E.  Hudson,  and  C.  R.  Hauser  (J.  Amer. 
Chem.  Soc.,  1943,  65,  986). — Adding  RCOC1  to  BurOH  +  NPhMe, 
in  Et20,  with  cooling  if  necessary,  and  then  boiling  gives  BuyOAc 
(63—76%).  EtC02Buy  (63%),  CH2Br-C02Buy  (70%),  b.p.  73—74°/ 
25  mm.,  BuY  isobutyrate  (71%),  b.p.  127 — 128-3°,  isovalerate  (33%), 
b.p.  154 — 156°,  and  cinnamate  (58%),  b.p.  144°/8  mm.  R.  S.  C. 

Petroleum  acids.  V.  Aliphatic  acids  from  Californian  petroleum. 

W.  A.  Quebedeaux,  G.  Wash,  W.  O.  Ney,  W.  W.  Crouch,  and 
H.  L.  Lochte  [J.  Amer.  Chem.  Soc.,  1943,  65,  767 — 770;  cf.  A., 
1942,  II,  225). — The  Me  esters  of  acids  from  Californian  petroleum 
are  distilled  to  yield  720  fractions,  the  b.p.  and  «D  of  which  are 
used  for  characterisation.  Fractions  of  const,  b.p.  and  low  n  vield 
CHMePr»-C02H,  CHMeEt-CH2-C02H,  m-CjHjj-COjH 
CHMeBu“-C02H,  CHMePra-CH2-C02H,  CHMeEt-[CH2]2-CO.H. 
Pr0-[CH2]3-CO2H,  w-C6H13-C02H,  «-C7H15*C02H,  w-C3H17*C02H,  but 
no  BuvC02H  or  CHMeEt-C02H  (cf.  B.,  1939,  1199).  R.  S.  C. 

Catalytic  reduction  by  formic  acid  under  pressure.  II.  Com¬ 
parison  of  copper  and  nickel  as  catalysts.  R.  R.  Davies  and  H.  H. 
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Hodgson  ( J.C.S. ,  1943,  281— 282).— Cu,  as  catalyst  with  HCOaH, 
promotes  non-nuclear  reduction,  PhCHO,  BzOH,  and  PhNO,  being 
reduced  to  Cl I.d’h-Ol I,  and  PhMe,  C6H6,  and  NH2Ph  respectively, 
whilst  Ni  promotes  nuclear  reduction,  NH2Ph  and  PhOH  giving 
cyc/ohexylam ine  and  cyelohexanol.  F.  R,  S. 

Fractional  distillation  of  unsaturated  fatty  acids.  II.  Effect  of 
heat  on  rearrangements  produced  in  unsaturated  fatty  acid  esters. 

F.  A.  Norris,  I.  I.  Rusoff,  E.  S.  Miller,  and  G.  O.  Burr  (J.  Biol. 
Chetn.,  1943,  147,  273 — 280). — Fatty  acids  containing  up  to  three 
double  linkings  are  resistant  to  the  heat-treatment  of  vac.  fractional 
distillation.  Rearrangement  of  isolated  to  conjugated  double  link¬ 
ings  occurs  in  more  unsaturated  acids,  the  extent  of  which  depends 
on  the  degree  of  unsaturation,  the  time,  and  the  temp.  Two  and 
three  double  linking  conjugation  is  observed  in  heat-treated  Me 
linolenate  and  the  more  unsaturated  esters  of  cod-liver  oil,  respec¬ 
tively.  As  thermal  polymerisation  increases,  conjugation  first 
increases  and  then  diminishes  as  the  conjugated  double  linkings 
undergo  a  Diels-Alder  type  of  reaction  to  produce  polymers  devoid 
of  conjugation.  Added  reagents  and  solvents  are  of  importance 
since  a  greater  concn.  of  conjugated  material  is  produced  by  high- 
temp.  hydrolysis  than  by  heat  alone.  Polymers  freed  from  mono¬ 
mers  exhibit  only  general  absorption  probably  resulting  from 
cyclisation.  H.  G.  R. 

Derivatives  from  hydrogenated  castor  oil.  n.  Glycol  esters  of 
A-hydroxystearic  acid.  S.  A.  Bell  and  A.  Taub  (/.  Amer.  Pharm. 
Assoc.,  1943,  32,  115 — 118;  cf.  A.,  1942,  II,  187). — The  following 
esters  are  prepared  by  refluxing  the  acid  in  xylene  containing 
p-C 6  1 1  jMe'SOjH  with  10  mol.-equivs.  of  the  glycol  for  the  mono- 
and  2  mol.-equivs.  for  the  di-ester  :  ethylene  glycol,  m.p.  67 — 68-5°, 
propylene  glycol,  m.p.  63 — 66°,  and  trimethylene  glycol  \-hydroxy- 
stearate,  m.p.  60-5 — 62°;  ethylene  glycol,  m.p.  90 — 92°,  and  trimethyl¬ 
ene  glycol  di-\-hydroxy  stearate,  m.p.  81  3 — 82-5°.  The  physical  pro¬ 
perties  and  possible  application  to  ointment  bases  are  described. 

F.  O.  H. 

Pyrolysis  of  lactic  acid  derivatives.  Preparation  of  allyl  and 
rnethallyl  acrylates.  C.  H.  Fisher,  C.  E.  Rehberg,  and  L.  T.  Smith 
(J.  Amer.  Chem.  Soc.,  1943,  65,  763 — 767). — Several  treatments  of 
lactic  acid  with  CH2!CH-CH2-OH  (I)  in  presence  of  acid  give  51-5% 
of  allyl  lactate  (II),  b.p.  79°/25  mm.,  but  78%  is  obtained  by  de¬ 
hydrating  the  acid  by  boiling  with  C6H6  and  heating  the  resulting 
anhydride  with  (I).  Boiling  with  CH2:CMe-CH2-OH  and  CeH6  with 
removal  of  HaO  gives  64-6%  of  $-methylallyl  lactate  (III),  b.p.  78°/ 
11  mm.  Pyrolysis  of  the  acetates  (prep,  by  Ac20-H3P04),  b.p. 
98°/20  mm.,  and  95°/10  mm.,  of  (II)  and  (III),  respectively,  at 
500—575°  gives  —40%  of  allyl  (IV),  b.p.  122°,  and  fi-methylallyl 
acrylate  (V),  b.p.  72°/50  mm.,  respectively.  The  methylacrylates 
give  higher  yields  on  pyrolysis.  Presence  of  (IV)  or  (V)  leads  to 
less  sol.,  less  fusible,  harder  polymerides,  owing  to  cross-linking. 

R.  S.  C. 

Ambrettolide  and  its  isomerides.  If.  A*-  and  A'-isoAmbrettolic 
acids  and  their  lactones.  C.  Collaud  (Helv.  Chim.  Acta,  1943,  26, 
849 — 856;  cf.  A.,  1942,  II,  392). — Further  crystallisation  of  A e-iso- 
ambrettolic  [o-hydroxy-A£-hexadecenoic]  acid  (I)  from  CsHa  during 
which  the  temp,  is  not  allowed  to  fall  below  30°  raises  the  m.p.  to 
77 — 77-5°.  New  m.p.  of  its  ^-phenylphenacyl  ester  is  98 — 99°  and 
of  c<(o- trihydroxy hexadecoic  acid  obtained  by  oxidation  with 
KMn04  102 — 103°.  The  formate  has  m.p.  53 — 54°.  (I)  is  oxidised 

by  H202  to  an  isomeric  slo-tri  hydroxy  stearic  acid,  m.p,  114 — 115°. 
Crystallisation  of  the  residues  left  after  the  isolation  of  (I)  from 
CeH#,  EtOAc,  C„Hc,  and  light  petroleum-Et20  leads  to  AS-iso- 
ambrettolic  [ o-hydroxy-^-hexadecenoic ]  acid  (II),  m.p.  61 — 62°  ( form¬ 
ate ,  m.p.  43 — 44°).  Ozonisation  of  (II)  followed  by  reduction  of 
the  ozonide  and  oxidation  of  the  aldehydo-acid  gives  x-hydroxy- 
undecoic  and  glutaric  acid  (III)  but  the  presence  of  very  small 
amounts  of  adipic  (IV)  and  succinic  acid  casts  some  doubt  on  the 
homogeneity  of  (II).  Oxidation  of  (II)  by  KMn04  and  H202  gives 
Seo-trihydroxyhexadecoic  acids,  m.p.  81 — 815°  and  119 — 119-5° 
respectively,  p -Phenylphenacyl  As-iso ambrettolate  has  m.p.  87 — 88°. 
As-iso Ambrettolide,  b.p.  143°/2  mm.,  is  hydrolysed  to  (II).  The 
isoambrettolic  acids  freely  sol.  in  C,H,  appear  to  be  mixtures  of 
the  geometrical  isomerides  of  (I)  and  (II)  since  they  yield  (III) 
and  (IV)  when  ozonised.  Their  separation  has  not  been  effected. 
They  have  a  very  marked  tendency  to  pass  into  estolides,  even  at 
room  temp.  H.  W. 

Conflgurative  relationship  between  optically  active  methyl-  and 
thiol-succinic  acids.  A.  Fredga  (Arhiv  Kemi,  Min.,  Geol.,  1942,  15, 
B,  No.  23,  6  pp.).— (  +  )-C02H-CHMe-CH2-CQ2H  (I)  and  (+)- 
C02H‘CH(SH)-CH2-C02H  (II)  form  a  continuous  series  of  solid 
solutions,  and  r-( I)  and  r-(II)  a  limited  range,  whilst  (— )-(I)  and 
(+)-(II)  form  the  racemic  type  1  :  1  compound,  m.p.  132-5°.  It  is 
concluded  that  (-f-)-(I)  and  (  +  )-(II)  have  the  same  optical  con¬ 
figuration  (cf.  A..  1943,  I,  154).  r-(I)  has  m.p.  112-5°  when  freshly 

prepared,  rising  to  m.p.  116°  (after  sintering)  on  keeping,  indicating 
the  existence  of  polymorphism.  M.  H.  M.  A. 

Fission  of  thetines  of  sulphido-acids.  B.  Holmberg  and  E.  SchjAn- 
berg  (Arhiv  Kemi,  Min.,  Geol.,  1942,  15,  A,  No.  23,  31  pp  ). — The 


reaction  between  CH2Br-C02Na  and  CR'R"(S-[CH2]„-C02Na)2  («  — 
1  or  2),  or  SR'-[CH2]„-C02Na  (I)  (n  =  1  or  2)  (R',  R"  ==  a^y1- 

or  aryl),  giving,  e.g.,  CHR(S-CH2-C02Na)-S+(CH2-C02')-CH2-t.U2Wa 

(II)  +  NaBr,  followed  by  fission  of  (II)  to  R-CHO  S  H 1  c.  H  2  do  2  -\a 
4-  S(CH2*C02')2Na+H+,  has  been  studied  by  determining  Br'  and  H 
produced.  No  conclusion  could  be  drawn  about  the  mechanism  of 
the  reaction  or  the  occurrence  of  side  reactions.  The  rate  of 
thetinisation  is  highest  with  (I)  >  mercaptal  acids  >  mercaptol 
acids,  and  with  derivatives  of  SH-[CH2]2-C02H  >  of  SH-CH2-C02H 

(III) -  The  effect  of  changes  in  R'  and  R"  is  similar  in  all  four 

series  but  no  regularities  are  observed.  (Ill)  and  COMePr3  with 
cone.  HC1  at  room  temp,  give  methylisopropylmercaptolacetic  acid, 
m.p.  100—101°.  M.  H.  M.  A. 

Vinylalkylmalonic  esters. — See  A.,  1943,  II,  279. 


Preparation  of  aldehydes. — See  B.,  1943,  II,  241. 

Catalytic  dehydrogenation  of  alcohols  to  aldehydes  in  presence  of 
air.  R.  R  Davies  and  H.  H.  Hodgson  (J.C.S. ,  1943,  282 — 284). — 
Butyl,  dodecyl,  and  benzyl  alcohols  are  dehydrogenated  to  alde¬ 
hydes  by  Cu-Ag  on  pumice  in  presence  of  air  at  300 — 350°  (97,  85, 
and  76%  yields  respectively,  allowing  for  alcohol  recovered).  There 
is  an  optimum  air  :  alcohol  ratio  in  each  case,  the  amount  of  air 
consumed  being  the  theoretical  for  oxidation.  A.  Li. 


Preparation  of  aldehydes,  ketones,  and  acids  by  ozone  oxidation. 

A.  L.  Henne  and  P.  Hill  (J.  Amer.  Chem.  Soc.,  1943,  65,  752 — 
754). — Ozonisation  of  olefines  to  aldehydes  or  ketones  is  best  effected 
in  CH2C12  at  —78°  (or  AcOH  or  EtOAc  at  room  temp.) ;  the  ozonide 
is  decomposed  by  dropping  the  solution  into  25 — 50%  AcOH  con¬ 
taining  Zn  dust;  the  product,  in  Et20,  is  washed  with  aq.  KI  to 
prevent  explosions.  For  prep,  of  the  acid,  the  solution  of  the 
ozonide  in  AcOH  is  run  into  H202-H2S04-H20.  Prep,  of 
PrP-jCHJj-CHO  (62%)  and  Pr0-[CH2]3-CO„H  (67%)  from 

Pr£-[CHJ3-CH:CH2,  of  COMeBu“  (60%)  from  CMeBu“:CH2,  of 
C02H-[CH2]4-C02H  (60%)  from  cyc/ohexene,  of  CH2Ph-C02H  (50%) 
from  CH2Ph-CHXH2  (CH2Ph-CHO  could  not  be  obtained), 
of  Pr/HCHJe-CHO  (666%)  from  Pr£-[CH2]E-CHXH2,  and  of 
CHMeBu“-CH2-COMe  (68-9%)  from  CHMeBu“-CH2-CMeXH2  is 
described.  R.  S.  C. 


Preparation  of  monomeric  glyoxal. — See  B.,  1943,  II,  241. 

Two  different  2  : 4-dinitrophenylhydrazones  of  ethyl  Isopropyl 
ketone  and  the  2  : 4-dinitrophenylhydrazones  of  other  methyl  and 
ethyl  ketones.  W.  Dirscherl  and  H.  Nahm  ( Ber .,  1940,  73,  \ B) , 
448 — 450). — COEtPr#  and  2:4:  1-(N02)2C8H4-NH-NH2  in  50% 
AcOH  give  two  Et  PrP  ketone  2  :  4 -dinitrophenylhydrazones,  orange- 
red  crystals  (I),  m.p.  Ill — 113°,  and  pale  yellow  crystals  (JI)  which 
become  red  at  84 — 88°  and  melt  at  111 — 113°.  Under  Et20  (I) 
passes  gradually  into  (II).  ,  (I)  and  (II)  are  regarded  as  different 
modifications,  not  isomerides.  Only  one  form  is  observed  in  the 
2  :  4-dinitrophenylhydrazones  of  COMe2,  m.p.  122 — 124°,  COMeEt, 
m.p.  116—117°,  COMeBu-,  m.p.  106—109°,  COMeBuP,  m.p.  71-5— 
72-5°,  COMeBuy,  m.p.  92 — 94°,  COEtPr“,  m.p.  49 — 151°,  Me  isoamyl 
ketone,  m.p.  93 — 94°,  and  COPhMe,  m.p.  238 — 240°.  H.  W. 

Molar  refraction  and  structure  of  hydroxymethylene  ketones.  R. 

Kaushal  (J.  Indian  Chem.  Soc.,  1943,  20,  53 — 55). — Ethoxyfnethyl- 
eneacetone  (I),  b.p.  74 — 76°/6  mm.  ( disemicarbazone ,  m.p.  242°; 
corresponding  anilide,  COMe-CHXHNHPh,  m.p.  247°),  is  obtained 
by  the  action  of  EtBr  in  EtOH  on  the  product  from  COMe2,  HC02Et, 
and  Na.  It  gives  a  red  colour  with  FeCl3  which  gradually  darkens. 
It  is  not  acid  to  litmus.  y-Ethoxymethylenebutan-fl-one  (II),  b.p. 
79°/8  mm.,  is  obtained  similarly.  It  gives  a  faint  violet  colour 
with  FeCl3  which  darkens  on  keeping  or  warming.  After  prolonged 
contact  with  NHj-CO-NH-NH,  it  gives  a  very  poor  yield  of  solid, 
m.p.  260°.  A/d  of  (I)  and  (II)  indicates  the  constitutions 
COMe-CHXH-OEt  and  COMe-CMeXH-OEt,  from  which  the  struc¬ 
tures  of  the  parent  substances  are  inferred.  H.  W. 

Preparation  of  hexadecylamines. — See  B.,  1943,  II,  241. 

Secondary  amino-alcoholds. — See  B.,  1943,  II,  242. 

Ergot  alkaloids.  V.  Synthesis  of  optically  active  ^-amino- 
alcohols.  A.  Stoll,  J.  Peyer,  and  A.  Hofmann  (Helv.  Chim.  Acta, 
1943,  26,  929 — 943). — Esters  of  r-a-bromo-fatty  acids  are  converted 
into  the  r-a-benzylamino-fatty  acids,  which  are  smoothly  reduced 
(Bonveault-Blanc)  to  the  cryst.  /9-benzylamino-alcohols.  These  are 
resolved  by  the  appropriate  optically  active  acids  and  the  CH2Ph 
group  is  finally  removed  by  catalytic  hydrogenation.  The  letters 
d-  and  l-  are  used  to  express  configurative  relationships  to  d-malic 
acid  and  the  signs  +  and  —  for  sense  of  rotation.  Gradual  addition 
of  z-CH2Ph-NH-CHMe-C02Et  (I)  in  EtOH  to  Na  under  tetrahydro- 
naphthalene  (initially  heated  to  120°)  in  such  a  manner  that  the 
temp,  remains  at  ~106 — 108°  leads  to  dl-jS-benzylaminopropyl 
alcohol  [di-N-benzylalaninol]  (II),  b.p.  155 — 157°/20  mm.,  m.p. 
70—72°  [hydrochloride,  m.p.  111—113°;  picrate,  m.p.  135—137°;  H 
oxalate,  m.p.  176 — 178°  (decomp.)],  also  obtained  from  (I)  by  treat¬ 
ment  with  H2  at  180°/200  atm.  in  dioxan  containing  Cu  chromite. 
(II)  is  resolved  by  d-tartaric  acid  in  EtOH-EtOAc,  yielding  imme¬ 
diately  the  H  A-tartrate,  m.p.  94 — 96°,  of  A(-)-fl-benzylaminopropyl 
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alcohol  (III),  m.p.  47—49°,  [aj|?  -44-25°  in  EtOH  [ hydrochloride , 
m.p.  136—138°,  [a]g  -14-75°  in  H20;  H  oxalate,  m.p.  187—189° 
(decomp.) ;  picrate,  m.p.  73 — 75°].  The  basic  residue  from  the 
isolation  of  (HI)  is  cryst.  from  cyclohexane  and  then  converted 
into  the  H  oxalate,  from  which  l(-\-)-f}-benzylaminopropyl  alcohol 
(IV),  [a]2D3  +  44°  in  EtOH,  is  derived.  Hydrogenation  (Pd  sponge) 
of  ( TV)  and  H2C204  in  aq.  EtOH  affords  the  oxalate,  m.p.  171°  (corr.). 
Mi?  +18-8°  in  H20,  of  l(+)-/S -aminopropyl  alcohol,  b.p.  72 — 73°/ 
11  mm.,  [a];?  +15-8°.  d(  —  )-/3-Aminopropyl  alcohol  (oxalate,  [a],,0 
—18-8°  in  HjO)  is  identical  with  the  product  derived  from  ergo- 
basine.  Gradual  addition  of  Na  to  a  boiling  solution  of  r- 
CH2Ph-NH-CHEt-C02Et  in  abs.  EtOH  leads  to  dl-jS -benzylamino- 
butanol  (V),  b.p.  155 — 157°/14  mm.,  m.p.  58 — 60°  ( hydrochloride , 
m.p.  127 — 129°;  picrate,  m.p.  144 — 146°).  (V)  is  resolved  by  suc¬ 
cessive  use  of  d(  — )-  and  f(  +  )-0H-CHPh-C02H  in  EtOAc.  The 
d (-)-mandelate,  m.p.  Ill — 113°,  of  (-)-fl-benzylaminobutanol,  m.p. 
76 — 78°,  [a]fj  —25-0°  in  EtOH  (hydrochloride,  m.p.  141 — 143°; 

•  picrate,  m.p.  Ill — 113°),  and  (+)-fi-benzylaminobutanol,  [a]“  +25-5° 
in  EtOH,  are  isolated.  Hydrogenation  of  the  alcohols  leads  to 
(+)-fl~aminobutanol,  b.p.  80°/ll  mm.,  [a]f?  +9-8°  (oxalate,  m.p. 
190 — 192°  (corr.),  Mi?  +11-3°  in  H20],  and  (-)-fl-aminobutanol, 
[aj§?  -11-3°.  r-CHjPh-NH-CMeEt-COjEt  is  converted  into  r-j9- 
benzylamino-fl-methyl-n-butyl  alcohol,  b.p.  146 — 148°/8  mm.  (hydro¬ 
chloride,  m.p.  152 — 154°;  picrate,  m.p.  131 — 133°). 
(fl-CH2Ph'NH-CHBu-COjEt  readily  gives  d'.-fl  benzylamino-3-melhy  l- 
a-amyl  alcohol,  b.p.  170 — 172°/16  mm.,  m.p.  61 — 63°  (hydrochloride, 
m.p.  151 — 153°;  picrate,  m.p.  152 — 154°).  This  is  resolved  by 
df-dibenzoyltartaric  acid  in  60%  EtOH,  whereby  there  is  separation 
of  the  H  d-dibenzoyltartrate,  m.p.  169 — 171°  somewhat  dependent 
on  the  rate  of  heating,  of  l(-\-)-f}-benzylamino-3-methyl-n-amyl 
alcohol  [1  ( + ) -N -benzyl-leucinol]  (VI),  m.p.  77—79°,  [a]g>  +30-75°  in 
EtOH  ( hydrochloride ,  m.p.  160 — 162°;  picrate,  m.p.  121 — 123°). 
d(  —  )-f3-Benzylamino-&-methyl-n-amyl  alcohol,  [a]j?  —30-25°  in  EtOH, 
is  isolated  from  the  bases  left  after  separation  of  (VI)  by  use  of 
(+)-o-nitromandelic  acid  and  50%  EtOH.  d(  —  )-)3-+  mino-S-methyl- 
n-amyl  alcohol,  b.p.  98 — 99°/ 1 1  mm.  [ oxalate ,  m.p.  216°  (corr.), 
[a]|?  — 7-0°  in  H20],  and  its  1(  -(-)-antipode,  b.p.  98 — 99°/l  1  mm. 
[oxalate,  m.p.  216°  (corr.),  [a]??  +7-2°  in  H20],  are  obtained  in 
the  usual  manner.  CH2Ph-CH(NH-CH2Ph)-C02Et,  b.p.  198—200°/ 
6  mm.,  is  reduced  to  fl-benzylamino-y-phenyl-n-propyl  alcohol  [dl- 
phenyl-N-benzylalaninol],  b.p.  198 — 200°/5  mm.,  m.p,  69 — 71° 
(hydrochloride,  m.p.  147 — 149°;  picrate,  m.p.  166 — 168°). 

H.  W. 

Amino-acids.  I.  Glycine.  J.  H.  Billman  and  E.  E.  Parker  (/. 
Amer.  Chem.  Soc.,  1943,  65,  761— 762).— o-C,H1(CO)2N-[CHJ2-OH 
(prep,  from  o-C,H4(CO)20  and  NH2-[CH2]2-OH  at  175°  in  99% 
yield]  with  hot  K2Cr20,-Ac0H-H20-H2S04  gives  89 — 93%  of 
o-CaHi;CO)2N-CH2-CO.,H,  hydrolysed  by  boiling  18%  HC1  to 
NH2-CH2-C02H,HC1  (79—85%),  which  with  warm  C5HSN  and  then 
MeOH  gives  65 — 73%  of  glycine.  R.  S.  C. 

Amino-acids  and  their  derivatives,  m.  Synthesis  of  a-aminodi- 
n-propylacetic  acid.  Y.  T  Huang,  K.  H.  Lin,  and  L.  Li  (J.  Chinese 
Chem.  Soc.,  1941,  8,  81 — 91). — CN-CPr2-C02Et  with  cone.  H2SOt 
yields  Et  di-M-propylmalonamate  (free  acid,  m.p.  148 — 150°),  which 
with  Br  in  CHCla  gives  the  N-Br-compound,  m.p.  47 — 48°,  hydro¬ 
lysed  (10%  NaOH,  70 — 80°)  to  NN'-bis(carbethoxydi-n-propylmethyl)- 
carbamide  (I),  m.p.  Ill — 112°,  or  (10%  NaOH,  20 — 30°)  to  (I)  and 
(chiefly)  the  Et  ester,  b.p.  80 — 81°/6 — 7  mm.  (hydrochloride,  m.p. 
94 — 95°;  phenylureide,  m.p.  110-5 — 111-5°),  of  a-amino-a-propyl-n- 
valeric  acid  (II),  m.p.  312°  (decomp.)  (bath  preheated  to  290°) 
[hydrochloride ,  m.p.  295 — 296°  (decomp.)  (bath  preheated  to  280°) ; 
ureide,  m.p.  240°  (decomp.)  (bath  preheated  to  195°);  CH2Cl‘CO 
derivative,  m.p.  216°  (bath  preheated  to  200°)].  (I)  is  hydrolysed 

by  HI  (J  hr.)  to  ’N'SS’-bis(carboxydi-n-propylmethyl)carbamide ,  m.p. 
272°  (bath  preheated  to  260°),  or  (4£  hr.)  to  (II).  A.  Li. 

Amino-acids  and  their  derivatives.  IV.  Synthesis  of  a-aminodi- 
n-butylacetic  acid  and  a-aminodiuobutylacetic  acid.  Y.  T.  Huang, 
K.  H.  Lin,  L.  Li.  and  M.  C.  Lin  (J.  Chinese  Chem.  Soc.,  1941,  8, 
201— 217).— CN-CBu“2-C02Et  or  CN-CBu02-CO2Et  (from 
CN-CH2-C02Et,  AlkBr,  and  NaOEt  in  EtOH)  with  cone.  H2504 
at  100°  yield  respectively  Et  di-n-,  m.p.  75 — 76°  [free  acid,  m.p. 
148°  (decomp.)],  and  -rso-butylmalonamate,  new  m.p.  79-5 — 80-5° 
[free  acid,  new  m.p.  159°  (decomp.)],  which  with  Br  in  CHC12  at 
—15°  give  the  crude  A’-Br-compounds  (I)  and  (II)  respectively, 
hydrolysed  to  carbethoxydi-a-  (III),  b.p.  107°/4-5  mm.,  and  -iso- 
butylmethylcarbimide  (IV),  b.p.  95°/~3-5  mm.  (Ill)  yields  with 
NH2Ph  at  room  temp.,  then  at  45 — 50°,  Et  a-phenylureido-a-butyl- 
n-hexoate  (V),  m.p.  151 — 152°  (bath  preheated  to  140°),  with 
NH2-CPr2>C02H  in  N-NaOH  at  room  temp.,  then  at  70 — 75°,  N- 
( carboxydi-n-propylmethyl)-N'-(carbethoxydi-n-butylmethyl)carbamide , 
m.p.  152 — 153°  (decomp.)  (bath  preheated  to  140°),  and  with  cone. 
HC1  at  room  temp.,  then  at  100°,  Et  a-amino-a-butyl-n-hexoate  hydro¬ 
chloride,  m.p.  102 — 103°  [also  obtained  from  (I)  and  10%  NaOH  at 
25 — 30°],  with  NN'-bis(carbethoxydi-n-butylmethyl}carbamide  (VI), 
m.p.  75—78°,  hydrolysed  (HI  at  150—170°  for  £  hr.)  to  the  free 
acid,  m.p.  262 — 263°  (bath  preheated  to  250°)  [the  free  ester  from 
which  with  PhNCO  gives  (V)],  further  hydrolysed  (boiling  20% 
HC1)  to  a-amino-a-n-butyl-n-hexoic  acid,  m.p.  303°  (bath  preheated 


to  290°)  [also  obtained  from  (VI)  and  HI  at  150 — 170°  for  6  hr.], 
[ phenylureide ,  m.p.  182 — 183°  (decomp.)  (bath  preheated  to  170°); 
a-CH2Cl‘CO  derivative,  m.p.  192 — 193°],  which  with  (III)  at  70— 
80°,  then  85 — 90°,  yields  N-(carboxydi-D-butylmethyl)-Sl'-(carbethoxy- 
di-n-butylmethyl)carbamide ,  m.p.  148 — 149°  (froth)  (bath  preheated 
to  135°),  esterified  (Ag  salt  with  EtI)  to  (VI).  (IV)  is  hydrolysed 
(fuming  HC1  at  100°,  1  hr.)  to  Et  a-amino-f3-methyl-a-isobutylvalerate 
hydrochloride,  m.p.  188 — 192°,  which  with  aq.  KCNO  gives  Et 
a-ureido-fl-methyl-a-isobutylvalerate,  m.p.  159-5 — 160-5°  [also  obtained 
from  (III)  and  aq.  NH0  at  room  temp.,  then  50 — 55°,  then  60 — 65°], 
and  is  further  hydrolysed  (48  hr.)  to  the  hydrochloride,  m.p.  261 — 
264°  (decomp.)  (bath  preheated  to  250°),  of  a-amino-fi-methyl-a-iso- 
butylvaleric  acid,  m.p.  279°  (bath  preheated  to  270°)  [ phenylureide , 
m.p.  204°  (decomp.)  (bath  preheated  to  195°) ;  CHaCl-CO- derivative, 
m.p.  207°  (bath  preheated  to  195°)].  A.  Li. 

Improved  preparation  of  nitrosomethylcarbamide.  F.  Arndt,  L. 
Loewe,  and  S.  Avan  (Ber.,  1940,  73,  [B],  606 — 608). — CO(NH2)2 
with  aq.  NH2Me,HCl  or  33%  aq.  NH3-Me2S04,  followed  by  NaN02- 
ice-H2S04  at  -10°,  gives  NONMe-CONH2.  A.  T.  P. 

Hexafluoroazomethane  (dicyanohexafluoride).  O.  Rufl  and  W. 
Willenberg  (Ber,  1940,  73.  [B],  724—729;  cf.  A.,  1936,  597).— 
CF3-N2-CF3,  m.p.  —133°,  b.p.  — 31-6°/760  mm.,  is  obtained  from 
CNI  and  IF6  at  125 — 145°;  hexafluorodimelhylamine,  NH(CF3)2, 
m.p.  —130°,  b.p.  —  6-2°/760  mm  ,  is  also  formed.  Various  chemical 
and  physical  properties  of  the  substances  are  described. 

A.  T.  P. 

II.— SUGARS  AND  GLUCOSIDES. 

Derivatives  of  the  aldehydrol  form  of  sugars.  V.  Rotatory  power. 

M.  L.  Wolfrom  and  R  L.  Brown  (J.  Amer.  Chem.  Soc.,  1943,  65, 
951 — 953  ;  cf.  A.,  1941,  II,  242). — aldehydo-d- Arabinose  tetra-acetate 
with  AcCl  +  ZnCl2  in  AcOH  (+  a  little  Ac20)  at  20 — 25°  gives 
a-,  m.p.  109 — 110°,  [a]™  +97-1°  in  CHC13,  and  (S-I-cWoro-aldehyflo-d- 
arabinose  penta-acetate .  m.p.  67-5 — 68-5°,  [a]j?  —29-5°  in  CHC13. 
a-,  m.p.  129 — 130°,  [a]f?  +135-7°  in  CHC13,  and  jS-Browo-aldehydo-d- 
arabinose  penta-acetate,  m.p.  63 — 64°,  [a]!?  —71-3°  in  CHC13,  and 
a-,  m.p,  142-5 — 143°,  [o]^  +98-0°  in  CHC13,  and  /?-  l-broiBo-alde- 
hydo-d -galactose  hexa-acetate,  m.p.  178 — 180°,  [a]|?  —75°  in  CHC13, 
are  similarly  prepared.  Hudson's  isorotation  rules  are  valid  in 
these  series.  R.  S.  C. 

Production  of  rf-ribose  from  calcium  rf-altronate. — See  B.,  1943, 

II,  242. 

Partly-methylated  glucose.  K.  Freudenberg  and  E.  Plankenhorn 
(Ber.,  1940,  73,  [B],  621 — 631). — 4  :  6-Benzylidene-a-methylglucos- 
ide  and  CH2PhCl-KOH  at  100°  give  the  2  :  3-  (Cl i , Ph)  2  derivative, 
m.p.  99°,  [a]!?  +23-5°  in  COMe2,  hydrolysed  by  1%  HC1  in  EtOH 
to  2 :  3-dibenzyl- a-methylglucoside,  m.p.  79 — 80°,  [a]f?  +88-7°  in 
COMe2,  which  with  Me2S04-aq.  KOH-COMe2  at  50°  yields  2  :  3 -di- 
benzyl-i  :  6-dimethyl-a-methylglucoside,  b.p.  200 — 210°/0-45  mm.,  [a]!? 
+  97-9°  in  COMe2,  converted  by  H2-Pd  oxide-MeOH  into  4  :  6 -di- 
methyl-a-methylglucoside,  b.p.  120°/0-005  mm.,  [a]J?  +155-3°  to  157-3° 
in  CHC13  [2  :  3-di-p-nitrobenzoate ,  m.p.  114°  (softens  from  110°), 
Ml?  +203°  in  COMe2,  and  2  :  3-di-p-benzeneazobenzoate,  m.p.  120°, 
ta-6i£2  +405°  in  COMeJ.  The  derived  4  :  6-dimethylglucose  has 
m.p.  156 — 158° ;  in  MeOH-HCl,  mutarotation  occurs,  e.g.,  [a]n 
+85-2°  ->  +61-3°.  3 ■  Benzyl  5  :  6  dimethyl  1  :  2  isopropyllde ne gluc¬ 
ose,  b.p.  160°/0-2  mm.,  [a]n  —15-8°  in  COMe2,  obtained  from  the 
5  :  6-diacetate  and  Me2S04-aq.  NaOH  in  COMe2,  is  converted  by 
H2-Pd-MeOH  into  5  :  6  dimethyl  1  ;  2-isopropylideneglucose,  b.p. 
112°/0-4  mm.,  [a]™  —5-2°  in  MeOH,  and  thence  (HC1)  5  :  6 -dimethyl- 
glucofuranose ,  a  syrup,  [a]™  +3-7°  in  COMe2  [1:2:  3-tri-p-nitro- 
benzoate,  m.p.  115 — 120°  (softens  at  90°),  [a]!/  +90-0°  in  COMe2, 
and  -tri-p-benzeneazobenzoate,  m.p.  192°  (softens  at  188°),  [a]jj!|oa 
+  13-3°  in  COMeJ.  Hexamethylmaltose  anhydride,  mm.  66°,  M'f? 
+  74°  in  CHC13  (from  maltose  anhydride,  K,  liquid  NH3,  and  Mel), 
is  hydrolysed  by  5%  HC1  at  100°  (bath)  to  tetramethylglucose, 
and  also  (after  treatment  with  p-Ph-N:N-C6H4-COCl)  yields  2  :  3- 
dimethylglucose  tri-p-benzeneazobenzoate,  m.p.  209°,  [a]J§j2  +100° 
in  CHCIj,  and  a  second  form,  m.p.  189°  (softens  at  170°).  2  :  3-Di- 

methyl-a-methylglucoside  and  CH2PhCl-KOH  at  100°  (bath)  give 
the  4  :  6-(C//2BA)2 compound,  b.p.  195 — 200°/0-3  mm.,  [a]j?  +121-9° 
in  COMe2;  methylglucoside  2  :  3-dibenzoate  4  :  6 -diacetate,  m.p.  125°, 
Mi?  +155°  in  COMe2,  is  obtained  from  a  methylglucoside  2  :  3-di¬ 
benzoate.  6-Triphenylmethyl-2  :  3-dimethyl-a-methylglucoside  and 
BzC1-C3H6N  afford  the  4-benzoate,  m.p.  133°,  [a]™  +56°  in  COMe2  (cf. 
Robertson,  A.,  1933,  937) ;  similarly  prepared  is  the  4-3'  :  5 '-dinitro- 
benzoate,  m.p.  175°,  [a]|?  +45-7°  in  COiIe2,  which  with  HBr-AcOH 
yields  2  :  3-dimethyl-a-methylglucoside  4-3'  :  5 ' -dinitrobenzoate,  m.p. 
126°,  [a]™  +57-5°  in  COMe2.  Methylation  yields  2:3:  6-trimethyl- a- 
methylglucoside  4-3'  :  5' -dinitrobenzoate ,  m.p.  147°,  [a]!j[62  +56-3°  in 
COMe2  (corresponding  fi-giucoside,  m.p.  146°,  [a]f?  —58-2°  in  COMe2, 
also  obtained  by  dinitrobenzoylation  of  the  respective  glucoside) ; 
2:3:  6-trimethyl-a-methylglucoside  has  [a]^0  +149°  in  MeOH’. 
The  following  derivatives  are  prepared,  using  p-PhN2-C,H4-COCl- 
C6H5N  at  40°  :  2:3:4:  6 -tetramethylglucose  1-p -benzeneazobenzoate, 
m.p.  116°,  M5262  — 1°  in  COMe2;  2:3:  S-trimethyl-ft-methylglucoside 
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4-p-benzeneazobenzoate,  m.p.  95 — 96°,  [a];j262  —66-2°  in  COMe2; 
2:3:  6-trimethylglucose  1  :  i-di-p-benzeneazobenzoate ,  m.p.  172°, 
[qJ62o3  +12-6°  in  COMe2;  2  :  3  :  i-lrimethyl-p-methylglucoside  6-p- 
benzeneazobenzoate,  m.p.  122°,  [a]j252  —7-6°  to  —9-3°  ( ±3-3°)  ftn 
COMe2;  2:3:  i-trimethylglucose  1  :  6  di-p-benzeneazobenzoate ,  [a]g§53 
— 16-3°  in  COMe2 ;  2:4:  d-trimethylglucose  1  :  3-di-p-benzeneazobenzo- 
ate,  m.p.  115 — 120°,  [a]|j282  +190°  in  COMe2 ;  2  :  3-dimelhyl-a-methyl- 
glucoside  4  :  6-di-p -benzeneazobenzoate ,  m.p.  143 — 144°,  +260-5° 

in  CHClj ;  4  :  6 -dimethylglucose  1:2:  3-tri-p-benzeneazobenzoate ,  m.p. 
145°,  [a] 6262  +551°  in  CHC13;  3 -methyl-,  m.p.  220°,  [aft0  +163°  (±6°) 
in  CHC1,  and  3-benzyl-glucose  1:2:4:  6-tetra-p-benzeneazobenzoate , 
m.p.  246°,  [a]6§62  —48°  (±20°)  in  CHClj ;  diisopropylideneglucose 
3-p -benzeneazobenzoate,  m.p.  110 — 111°,  [a]?Ssa  —56°  in  COMe2. 

A.  T.  P. 

Lsevo-mannosan  [/l-mannosan],  G.  Zemplen,  A.  Gerecs,  and  T. 
Valatin  ( Ber .,  1940,  73,  [B],  575 — 580). — a-Acetobromo-d-mannose 
and  NMe,  (method  :  cf.  Micheel,  A.,  1930,  455) 
yield  a  product  which  affords,  after  acetylation 
with  Ac20-NaOAc  at  100°  (bath),  f3-mannosan 
2  :  3  :  i-tnacetate  (I),  m.p.  86°,  [aft  —103-6°  in 
HjO,  -100-2°  in  MeOH,  -124-1°  in  CHC13,  con¬ 
verted  by  NaOMe-MeOH  into  fl-mannosan  (II), 
C,H10O5,  [aft0  -115-4°  in  H20,  or  by  1%  HC1  in 
MeOH  into  a-methyl-rf  mannoside,  m.p.  194°,  [aft 
+  82-5°  in  HjO.  Methylation  (Me2S04-aq.  NaOH) 
of  (II)  affords  2:3:  4-trimethyl- fl-mannosan,  m.p. 
52°,  [aft0  —70-7°  in  COMe?,  converted  by  aq,  HC1  into  2:3:  4 -tri- 
methylmannose ,  [a]!?  —5°  in  H20,  which  with  Ac20-NaOAc  gives 
the  1  :  6 -diacetate,  [aft0  +2-24°  in  EtOH,  and  with  CPh3a-C6HsN 
yields  6-tnphenylmethyl-2  :  3  :  i-trimelhyl-d-mannose.  A.  T.  P. 

Attempted  syntheses  of  glucosides  and  disaccharides.  K.  Freuden- 
berg,  H.  Eich,  C.  Knoevenagel,  and  W.  Westphal  (Ber.,  1940,  73, 
[B],  441 — 447). — Diisopropylideneglucose  (I)  is  converted  by  Na  or 
K  in  liquid  NH3  into  the  Na  and  K  derivatives,  the  former  of  which 
with  TlNOj  yields  the  Tl  compound.  These  react  with  CH2PhCl 
or  Mel  with  increasing  readiness  in  the  sequence  Na,  K,  Tl  but 
could  not  be  caused  to  react  with  acetohalogenoglucose  or  1-chloro- 
diisopropylidenemannose.  (I)  and  COCl2  in  quinoline-PhMe  yield 
diisopropylideneglucosyl  chloroformate  (II),  b.p.  120°/0-2  mm.,  [aft0 

—  40  1°  in  CHClj,  which  on  exposure  to  moist  air  passes  into  iso- 
propylideneglucofaranose  5  :  6-carbonate,  decomp.  219 — 222°,  [aft 

—  33-7°  in  COMe2,  —21-1°  in  C5H6N,  converted  by  heat  into  iso- 
propylidene-5  :  6-anhydroglucose,  m.p.  56 — 57°.  1  :  2-iso Propyl- 
ideneglucofaranose  5  :  6- carbonate  3-acetate  has  m.p.  128 — 129°,  [aft 

—  43-2°  in  CHClj.  (II)  and  /3-glucose  2  :  3  :  4  :  6-tetra-acetate  in 
C6He-C6H5N  afford  diisopropylideneglucosyl  /S-2  :  3  :  4  :  6-tetra-acetyl- 
glucosyl  carbonate,  m.p.  108°,  [aft0  —23-1°  in  MeOH,  —22-6°  in 
CHC13.  Diisopropylideneglucosyl  diisopropylidenemannosyl  carbon¬ 
ate,  m.p.  132°,  [aft  +16-4°  in  COMe2,  guaiacyl  tetra-aceiylglucosyl 
carbonate,  m.p.  146 — 147°,  and  menthyl  tetra-acetylglucosyl  carbonate, 
m.p.  151°,  are  described.  Elimination  of  C02  from  these  esters 
with  formation  of  disaccharide  derivatives  or  glucosides  could  not 
be  effected.  Menthyl  tetra-acetylglucosyl  sulphite,  m.p.  104 — 105°, 
[aft0  —62-9°  in  COMe2,  from  menthol,  glucose  tetra-acetate,  and 
SOCl2  in  CHC13-C6H6N,  passes  when  heated  with  BaC03  at  144° 
into  fl-menthylglucoside  tetra-acetate,  m.p.  129°,  in  poor  yield  ;  n -propyl- 
tetra-acetylglucosyl  sulphite,  m.p.  74°,  [a.]™  +104°  in  COMe2,  does 

not  lose  S03  when  heated.  1  :  2-iscPropylidene- 
5  :  6-anhydroglucose  is  hydrogenated  (Pd  sponge 
in  EtOAc)  to  1  :  2-isopropylideneglucomethylose 
(III),  m.p.  95°,  (aft"  -26-3°  in  CHC13  (diacetate, 
m.p.  96°,  [aft0  +23-0°  in  CHC13),  which  condenses 
with  acetobromoglucose  in  CHC13  containing 
Ag2C03  to  5-letra-acelylglucosido-l :  2-iso propylid- 
eneglucomethylose ,  m.p.  141°, [a]??  —1  l-0°inCHCl3 
(acetate,  m.p.  128°,  [aft0  —46°  in  CHC13).  Acetylglucosamine  and 
/;-C,H,Me-S03H  in  boiling  MeOH  afford  A’-acetyl-a-methylglucos- 
aminide,  m.p.  ~189°.  '  H.  W. 

Crystalline  /3-O-gluco-E-talo-octose  (syn.  D-gluco-a-L-talo-oct- 
ose).  (Miss)  A.  T.  Merrill,  R.  M.  Hann,  and  C.  S.  Hudson  (].  Amer. 
Chem.  Soc.,  1943,  65,  994 — 995). — Na-Hg  reduces  /+gluc,o-L-gala- 
and  -L-talo-octonolactones  to  ij-gluco-L-gala-  (I)  and  -L-talo-octose 
(II),  m.p.  117 — 118°  (corr.),  [aft0  ~  —  32°  + — 6-5°  (complex  muta- 
rotation;  unimol.  coeff.  decrease  during  reaction),  which  give  the 
same  osazone.  (I)  and  (II)  give  benziminazole  derivatives,  [aft 

—  44-7°  and  +18-6°,  respectively,  in  0-In-HCI,  and  with  H2-Raney 

Ni  give  D-gluco-'L-gala-,  m.p.  153 — 154°,  [aft0  +2-4°  in  HzO  (octa- 
acetaie,  m.p.  141°,  [aft0  +20-7°  in  CHC13),  and  -L -talo-octitol ,  m.p. 
161°,  [aft0  —0-8°  in  H20  (octa-acetate ,  m.p.  102°,  [aft0  +17-4°  in 
CHClj).  [a]  are  as  expected.  R.  S.  C. 

Synthesis  of  (!-(/-glucosides.  B.  Helferich  and  J.  Goerdeler  (Ber., 
1940,  73,  [B],  532 — 542). — The  course  of  the  reaction  between 
acetobromoglucose  (I)  andCH2lCH-CH2-OH  (II)  or  CH2lCH-CHMeOH 
(HI)  in  CHClj  containing  Ag20  is  followed  by  distillation  of  the 
liquid  after  fixed  intervals  and  determination  of  (II)  or  (III)  in  the 
distillate  iodometrically.  Without  further  addition  the  yield  of 
glucoside  attains  91%  from  (I)  and  (II)  or  82%  from  (I)  and  (III) 


with  a.  mol.  ratio  alcohol  :  (I)  =  1  :  3.  In  both  cases  addition  of 
CaCl2  is  unfavourable  probably  because  of  its  compound  formation 
with  (II)  or  (III) ;  simultaneous  addition  of  I  is  impracticable. 
Drierite  with  the  reactants  in  mol.  ratio  1  :  1  increases  the  yield  to 
80%  and  63%  respectively  with  (II)  and  (III)  against  53%  and  39% 
for  the  unaided  change.  The  change  is  usually  complete  in  30 
min. ;  only  in  presence  of  CaCl2  is  longer  time  advisable.  HgzO, 
Cu20,  and  T120  do  not  cause  glucoside  formation.  f}y-Dibromo- 
propyl-fl-d-glucoside  (IV),  m.p  101-5 — 103°,  [aft0  —3-8°  in  H20,  is 
obtained  by  cautious  de-acetylation  (NaOMe  in  boiling  MeOH)  of 
its  tetra-acetate.  Its  quant,  enzymic  fission  leads  to  (  —  )-(3y-di- 
bromopropanol  but  its  optical  homogeneity  is  not  established. 
Fehling’s  solution  is  not  reduced  by  glucose  in  presence  of  (IV)  or 
bromoallylglucoside  (V).  Probably  (V)  loses  HBr  to  give  an  acetyl- 
enyl  compound  which  combines  with  Cu'  formed  by  the  glucose; 
the  resulting  compound  is  rendered  H20-sol.  by  adventitous  sugar, 
The  free  a/3-dibromohydrin  gives  epibromohydrin,  thus  explaining 
the  reaction.  d/-CH2iCH-CHMeOH  affords  hP-butenyl-fS-d-glucosidi 
tetra-acetate,  m.p.  96 — 97°  after  softening,  [aft8  —19  5°  in  CHC13, 
de  acetylated  by  Ba(OMe)2  to  the  free  glucoside,  m.p.  101 — 103°, 
[a] if  —38-2°  in  HzO;  this  is  hydrolysed  by  almond  emulsin  to  an 
alcohol,  ap  —0-04°  (l  =  1).  Ozonisation  of  allylglucoside  tetra¬ 
acetate  in  AcOH  followed  by  reductive  hydrolysis  (H2-Pd-BaS04- 
AcOH)  gives  glycollaldehyde-fl-d-glucoside  tetra-acetate  semicarbazone, 
m.p.  202 — 205°  (decomp.),  [aft0  —16-1°  in  AcOH,  de-acetylated  to 
glycollaldehyde-fl-d-glucoside  semicarbazone,  m.p.  168 — 169°,  [aft1 
—  31-8°  in  H20;  this  is  converted  by  PhCHO  into  the  glassy  free 
glucoside.  M.p.  are  corr.  H.  W. 

Sorhitylglucosides  and  /ftSeftpentamethylsorbitol.  M.  L.  Wolf- 

rom  and  T.  S.  Gardner  (J.  Amer.  Chem.  Soc.,  1943,  65,  750 — 752). — - 
Gentiobiose  +MeOH  with  H2-Ni-kieselguhr  in  H20  at  150°/163 
atm.  gives  gentiobiotol  [d-fl-d-glucosido-\-sorbitol]  (80%),  amorphous, 
[aft5  —24°  in  HsO  (nona-acetate,  m.p.  88 — 89-5°,  [aft  —11°  in 
CHClj),  which  does  not  reduce  Fehling’s  solution  and  is  hydrolysed 
by  boiling  5%  HC1  to  /-sorbitol  [(CHPh!)3  derivative]  and  ^-glucose 
(Et2  mercaptal).  Treating  lactitol  twice  with  Me2S04-Na0H  and 
adding  the  product  followed  by  Mel  to  Na  in  EtsO  gives  lactitol 
Mea  ether  (~80^),  a  syrup,  [aft  —13-5°  in  CHClj.  Maltitol  A/e, 
ether,  a  syrup,  [aft4  +89°  in  CHClj,  is  similarly  prepared  (- — 80%) . 
aldehydo-d-G\\io.ose  Me5  ether  with  H2-Raney  Ni  in  EtOH  at  175°/ 
163  atm.  gives  l-sorbiiol  /lySef-Me,  ether,  a  syrup,  [aft1  +47°  in 
CHClj  (1-N-a -naphthylcarbamate ,  m.p.  75 — 76°,  [aft2  —5°  in  CHClj) 

R.  S.  C. 

Saponin  of  Chinese  drug  “  san-chi.”  I.  C.  F.  Hsu  (J.  Chinese 
Chem.  Soc.,  1941,  8,  15 — 20). — Saponin  A,  C48H80O20,  the  cold 
C6Hl;l-OH-sol.  saponin  from  the  EtOH  extract  of  san-chi  (0-26% 
of  the  drug),  has  m.p.  200 — 204°  (decomp.),  [aft0  +90-35°  in  HzO 
(deca-acetate ,  m.p.  255°),  reduces  Tollens’  reagent  but  contains  no 
OMe  or  phenolic  group,  and  is  hydrolysed  (4%  EtOH-HCl)  to  glucose 
and  a  sapogenin,  C]SH22014,  m.p.  187 — 189°.  A.  Li. 

Position  of  the  branching  of  the  starch  chain.  K.  Freudenberg 
and  H.  Boppel  (Ber.,  1940,  73,  [B],  609—620;  cf.  A.,  1942,  II, 
6). — Hydrolysis  of  completely  methylated  starch  (A.,  1938,  II,  51) 
by  36%  HC1  at  5°  for  4  days  gives  (mainly)  2:3:  6-trimethyl- 
glucose  (I)  (extracted  with  CHClj),  and  a  mother -liquor,  converted 
by  1%  HCl-MeOH,  followed  by  Ag2C03,  into  a  mixture  of  glucosides 
which  yields  a  tri-,  b.p.  100 — 110°/0-l  mm.,  and  a  di-methyl-methyl- 
glucoside,  b.p.  110 — 125°/0-l  mm.  After  separating  (I),  COMe2 
extracts  of  the  hydrolysis  mixture  give  (after  glucosidation)  tri- 
and  di-methyl-methylglucoside.  Fractions  are  treated  with  BzCl- 
C5H6N  at  80°  and  hydrolysed  with  KOH-MeOH  to  give  dimethyl- 
methylglucosides  +  and  B,  both  of  b.p.  120 — 125°/0-l  mm.;  a 
tetramethyl-methylglucoside,  b.p.  85°/0-l  mm.,  is  isolated.  2  :  3- 
Dimethyl-a-methylglucoside  and  2n-HC1  at  100°  (bath)  for  6  hr., 
followed  by  azobenzene-£-carboxyl  chloride  in  C6H6N  at  40°,  give 
2:3 -dimethylglucose  tn-p-benzeneazobenzoate  ( C ),  m.p.  207°,  [a]jft,2 
+  97-8°  in  CHClj,  and  an  isomeride  (£>),  m.p.  185°  (sinters  at  180°), 
Meiisa  +35-4°  in  CHClj.  A  affords  a  dimethylglucose  tri-p  benzene- 
azobenzoate,  m.p.  195—197°,  [a]|gM  +49°  in  CHClj,  probably  a 
mixture  of  C  and  D,  whereas  B  yields  C,  [a]|§62  +92-5°  in  CHClj, 
and  an  isomeride,  m.p.  184°  (sinters  from  181°),  [a](ft2  +57-7°  in 
CHClj.  Although  (I)  is  the  main  product  of  hydrolysis,  methylated 
starch  also  affords  a  little  2  :  6-  and  2  :  3-dimethyl-,  and  2  :  3  :  4  :  6- 
tetramethyl-glucose ;  branching  of  the  starch  chain  occurs  at  OH(9)- 
Theoretical  aspects  are  discussed,  and  photographs  of  models  shown. 

A.  t:  P. 

Application  of  the  end-group  method  to  determining  the  com¬ 
position  of  cellulose  preparations.  K.  Hess,  D.  Grigorescu,  E. 
Steurer,  and  H.  Frahm  (Ber.,  1940,  73,  [B],  505 — 520). — Since 
natural,  chemically  untreated  cellulose  (I)  does  not  afford  tetra- 
methylglucose,  the  end-group  method  can  be  used  in  determining 
the  degradation  caused  by  various  technical  processes.  It  is  im¬ 
proved  by  the  use  of  MeOH  instead  of  H20  for  diluting  the  phos¬ 
phorylation  product  which  has  been  decomposed  by  H20  and  by 
avoiding  diminished  pressure  in  the  distillation  of  light  petroleum 
and  Et20  solutions,  a  suitable  column  being  used.  The  products 
used  have  been  subjected  to  the  following  pretreatments  :  (a)  mild 
but  thorough  alkali  boil  in  absence  of  air,  ( b )  methylation  in  presence 
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of  alkali  and  air,  (c)  technical  processing  in  the  case  of  ramie, 
(d)  pptn.  of  (I)  from  alkaline  solution,  (e)  pptn.  from  65%  H2S04, 
(J)  action  of  heat  on  solutions  of  methylcellulose  in  dioxan  in  pres¬ 
ence  and  absence  of  air.  Even  with  the  best  possible  exclusion  of 
air  treatments  (a)  and  ( b )  cause  doubling  of  the  end  group,  which 
is  still  more  influenced  by  treatment  (/).  All  the  technical  processes 
lead  to  end  groups.  It  is  doubtful  whether  it  is  justifiable  to  use 
the  %  end  group  of  pretreated  celluloses  as  a  means  of  determining 
the  mean  chain  length.  H.  W. 

End-group  determination  of  polysaccharides.  K.  Hess  and  D. 
Grigorescu  ( Ber .,  1940,  73,  [B],  499—505). — The  examination  of 
synthetic  mixtures  of  tri-  and  tetra-methylmethylglucoside  is  not 
regarded  as  satisfactory  for  the  criticism  of  Haworth’s  end-group 
method.  The  accuracy  of  the  authors’  own  method  is  maintained. 

H.  W. 

Comparison  of  end-group  determinations  and  viscosity  of  cellulose. 

K.  Hess  and  E.  Steurer  [Ber.,  1940,  73,  [£],  669 — 676). — Dis¬ 
crepancies  between  the  degree  of  polymerisation  of  cellulose  as 
determined  by  end-group  (see  above)  and  viscosity  (generally  gives 
lower  vals.)  methods  are  explained  qualitatively  by  assuming  1  :  5 
O  bridges  between  glucose  units  of  neighbouring;  cellulose  chains. 
Fission  of  this  linking  and  the  normal  glucosidic  linking  determines 
the  effect  of  degradation  on  viscosity  and  end  group  content. 
Other  evidence  (lit.)  is  adduced  in  support  of  the  assumption.  A 
comparison  of  osmotic  pressure,  viscosity,  and  end-group  content 
is  made  on  three  samples  of  methylcellulose.  J.  H.  Ba. 

Carbamates  of  cellulose  and  cellulose  acetate.  I.  Preparation. 
II.  Stability  towards  hydrolysis.  W.  M.  Hearon,  G.  D.  Hiatt,  and 
C.  R.  Fordyce  [J.  Amer.  Chem.  Soc.,  1943,  65,  829—833,  833—836).— 
I.  Partly  hydrolysed  cellulose  acetate  (I)  scarcely  reacts  with 
HNCO  and  incompletely  with  MeNCO  or  EtNCO.  Adding  an 
excess  of  PhNCO-CsH5N  to  (I)  in  dry  HCONH2-C5H5N  or  a- 
Cl0H,-NCO  (II)  (excess)  to  (I)  in  dry  C5HSN  gives  completely 
esterified  products,  sol.  in  cellulose  ester  solvents.  Use  of  a  de¬ 
ficiency  of  ArNCO  leads  to  total  consumption  thereof  and  gives 
products  containing  residual  OH  and  having  reduced  solubility. 
Reaction  conditions  are  studied.  At  4 — 50°  10  hr.  suffices  for 
complete  reaction.  HNCO,  MeNCO,  and  EtNCO  do  not  react  with 
cotton  linters  or  regenerated  cellulose,  but  "  low-viscosity  "  cotton 
Enters  with  PhNCO  or  (II)  in  C5H5N  at  100°  (not  50°)  gives  sol. 
trisubstituted  derivatives;  <3  mols.  of  PhNCO  give  insol.,  fibrous 
products  (III).  ArNCO  does  not  react  in  C5H6N  at  100°  or  in 
quinoline  at  150°  with  cellulose  regenerated  from  the  acetate,  viscose, 
or  cuprammonium  rayon.  Presence  of  HaO  in  the  reaction  mixtures 
leads  to  CO(NHAr)2,  and  pptn.  of  the  very  insol.  CO(C10H7-a)2 
by  (II)  in  presence  of  a  little  C6H5N  is  a  sensitive  test  for  HzO  in 
solvents. 

II.  Acid  hydrolysis  of  cellulose  acetate  arylcarbamates,  e.g.,  by 
H2S04  in  OMe-[CH2]2-OH,  removes  Ac  at  a  const,  rate,  but  does 
not  affect  the  NHAr-COz  groups;  drastic  conditions,  eg.,  100°, 
remove  all  the  Ac  but  degrade  the  product.  In  suspension  in  aq. 
EtOH,  alkali  removes  Ac  rapidly  and  NHAr-CO.z  slowly ;  the  result¬ 
ing  cellulose  arylcarbamates  are  sol.  in  the  usual  solvents,  in  contrast 
to  (III).  R.  S.  C. 


III.— HOMOCYCLIC. 

Anhydro-  (“  cyclised  ”)  vitamin-,4.  E.  M.  Shantz,  J.  D.  Cawley, 
and  N.  D.  Embree  (J.  Amer.  Chem.  Soc.,  1943,  65,  901 — 906). — 
When  vitamin-/!  (I)  is  treated  in  dil.  solution  with  0-033N-HCl-EtOH 
(cf.  Edisbury  et  al.,  A.,  1932,  1174)  (cone,  solutions  give  mixed 
polymerides)  and  the  product  is  purified  by  adsorption,  it  rapidly 
yields  anhydrovitamin-A  (II),  m.p.  76 — 77°,  having  absorption  max. 
at  351,  371,  and  392  my..  (£j%.  2500,  3650,  and  3180,  respectively) 
and  giving  with  SbCl3  a  max.  at  620  my.  (£}  5500) ;  longer 

interaction  gives  isoanhydrovitamin-/! .  having  absorption  max.  at 
~330,  350,  and  370  mp.  Probably,  (II)  is  C20H28,  having  6  C!C 
and  no  active  H;  it  is  unstable  even  at  —  35°/vac.,  more  volatile 
than  is  (I)  during  short-path  distillation,  and  is  only  weakly 
adsorbed.  Distillation  (short-path)  partly  decomposes  the  vitamin 
esters  into  (II)-  Three  structures  are  suggested,  the  annexed  being 
favoured.  Formation  of  (II)  is  useful  for  determining  mixtures  of 

CHj<CcH.2^:Me^C,CH:CH,CMe:CH'CH:CH'CMe:C:CH2 

vitamin-/!  j  and  -A  2  [anhydro-/!  2  being  more  strongly  adsorbed 
than  is  (II)]  and  for  determining  vitamin-/!  when  other  substances 
interfere,  e.g.,  in  blood  plasma.  R.  S.  C. 

Carotenoid  pigments  of  fruit  of  Celastrus  scandens. — See  A.,  1943, 
III,  540. 

Thermodynamics  and  molecular  structure  of  benzene  and  its 
methyl  derivatives. — See  A.,  1943,  I,  218,  223. 

Kinetics  of  aromatic  hydrogenation.  I.  Bromination.  II. 
Chlorination  of  hydrocarbons. — See  A.,  1943,  I,  231. 

Electrolytic  reduction  of  arylacetylenes. — See  A.,  1943,  II,  249. 


Formation  of  biradicals  in  the  non-catalysed  polymerisation  of 

styrene.  G.  Goldfinger,  H.  Naidus,  and  H.  Mark  (J.  Amer.  Chem. 
Soc.,  1943,  65,  995 — 996). — CHPhlCH2  reacts  with  quinol  at  150° 
giving  PhMe  and  p-01C6H4:0  (not  isolated),  probably  by  activation 
to  give  •CHPh-CH2v  R.  S.  C. 

Polymerisation  of  styrene  in  presence  of  nitrobenzene,  2  : 4-di- 
nitrochlorobenzene,  and  nitromethane.  C.  C.  Price  and  (Miss)  D.  A. 
Durham  ( J .  Amer.  Chem.  Soc.,  1943,  65,  757 — 759).— CHPh!CH2 
with  Bz202  and  1:2:  4-C8H3Cl(N02)2  (I)  at  95 — 86°  gives  polymers, 
OBz-(C8H8)I0O2-CeH2Cl(NO2)2,  0Bz-(C8H8)80-CaH2Cl(N02)2,  and 
OBz"(C8H8),OCtH2Cl(N02)2,  but  use  of  less  (I)  leads  to  a  polymer 
containing  <  1  residue  thereof  per  mol.  Polymerisation  in  presence 
of  Bz202  and  PhN02  leads  similarly  to  inclusion  of  both  in  the  mol. 
This  is  due  to  interaction  of  the  free  radical  to  give  radicals  such  as 
/CH-CH-.  O 

CHR/  /Nix  .  which  are  stabilised  by  resonance.  When 

x-CH:CH/  'o 

this  resonance  is  impossible,  e  g.,  in  MeN02,  the  N02-compound  is 
not  included  in  the  polymer.  MeN02  also  does  not  react  at  100“ 
with  Bz202,  which  therein  yields  only.  BzOH  and  Ph2.  R.  S.  C. 


Disproportionation  of  diphenyl-o-tolylmethyl.  P.  W.  Selwood  and 
R.  F.  Preckel  (J.  Amer.  Chem.  Soc.,  1943,  65,  895 — 899). — Dis¬ 
proportionation  of  (o-C8H4Me,CPh2)2  at  80°  and  95°  is  shown  by 
magnetic  measurements  to  be  a  second-order  reaction  having  Sn 
activation  energy  11-4  kg.-cal.  per  mol.  of  free  radical.  During 
the  reaction  absorption  bands  between  4200  and  5300  a.  disappear 
but  those  in  the  orange  and  red  are  unaffected ;  the  absorption  also 
becomes  independent  of  temp.  The  mol.  wt.  (ebullioscopic)  in 
CeH,  appears  to  double  during  disproportionation.  It  is  suggested 
that  the  reaction  occurs  by  way  of 


o-C,iI4.\I e-CPh - CHx^u 

Me->*-<X(:CPh2)  •CH^" 
C8H4Me-CHPh2  and  o-CH2:C„H4:CPh2. 


which  then  yields  o- 
R.  S.  C. 


Sesquiterpenes.  LVIII.  4  :  8-Dimethyl-6-fs<?propylazulene.  P.  A. 

Plattner  and  H.  Roniger  (Helv.  Chim.  Acta,  1943,  26,  905 — 912). — 
Et  4  :  8-dimethylazulene-6-carboxylate  is  converted  by  a  consider¬ 
able  excess  of  MgMel  in  Et20  into  4  :  H-dimethyl-d-hydroxyisopropyl- 
azulene  (I),  m.p.  54°  [additive  compound,  m.p.  170°,  with  1:3:5- 
C8H3(N02)3;  does  not  give  a  stable  picrate],  with  ( ?)  6-acetyl- 
4  :  8-dimethylazulene,  characterised  as  the  semicarbazone,  m.p. 

- — 212°.  (I)  is  converted  by  HC02H  at  100“  into  4  :  8 -dimethyl- 

6-isopropenylazulene  (II),  m.p.  70 — 71°  [additive  compound,  m.p. 
132°,  with  1:3:  5-C,H3(N02)3J.  Hydrogenation  (Pd-C  in  EtOH) 
of  (II)  leads  to  4  :  8-dimethyl-6-isopropylazulene  (III),  m.p.  39° 
[picrate,  m.p.  145°;  additive  compound,  m.p.  173 — 173-5°,  with 
1:3:  5-CsH3(N02)3].  Spectroscopically  (III)  falls  into  line  with  the 
other  alkylazulenes  (A.,  1942,  II,  191).  M.p.  are  corr.  H.  W. 

Condensation  of  amino-alcohols  with  benzene.  C.  M.  Suter  and 
A.  W.  Ruddy  [J.  Amer.  Chem.  Soc.,  1943,  65,  762 — 763). — 
OH*CMe2-CHR’-NHR  with  C#He  and  A1C13  (excess)  at  room  temp, 
(exothermally)  and  then  the  b.p  give  CPhMe2-CH2-NHR  [R  =  H, 
b.p.  87 — 89“/10  mm.,  Me,  b.p.  92 — 92-5°/ll  mm.,  or  Et,  b.p.  96 — 
98711mm.  (hydrochloride,  m.p,  191-5— 192-5“)],  CPhMe2-CHMe-NHR 
[R  =  H,  b.p.  100 — 102710  mm.  (hydrochloride,  m.p.  214 — 215°), 
and  Me,  b.p.  99 — 100-5°/9  mm.  ( hydrochloride ,  m.p.  230 — 231°], 
and  CPhMe2-CMe2-NH2,  b.p.  123 — 126°/14  mm.  ( hydrochloride  m.p. 
207—210°).  NH2-CH2-CHMe-OH  and  NH2-[CH2]2'-OH  do  not  react 
thus.  y-Methylamino-fi-methylbutan-ft-ol,  b.p.  152 — 155°/750  mm., 
is  obtained  (85%  yield)  from  trimethylethylene  oxide  and  33% 
NH2Me  at  100°.  ’  R.  S.  C. 

Sulphur  studies.  XIX.  Alkyl  esters  of  phenylthiocarbamic  acid. 

R.  W.  Bost  and  E.  R.  Andrews  {J.  Amer.  Chem.  Soc.,  1943,  65, 
900—901;  cf.  A.,  1942,  II,  284).— ArNCS  in  boiling  AlkOH  gives 
31 — 90%  of  NHAr*CS-OR.  When  AlkOH  is  readily  dehydrated 
[e.g.,  CH2:CH-CH2-OH,  BuyOH,  (CH2-OH)2i  OII-CHMe-CH2-OH, 
tetraethylhexanediol,  pinacol],  only  CS(NHPh)2  is  thus  obtained; 
the  esters  are  then  prepared  from  AlkONa  and  ArNCS.  Bua,  m.p. 
51 — 53°,  Buv,  m.p.  86-5°,  n-,  m.p.  49 — 50°,  and  iso-amyl,  m.p. 
44 — 46°,  n -heptyl,  m.p.  34°,  n -octyl,  m.p.  41 — 43°,  n -nonyl,  m.p.  45 — 
47°,  fS-phenylethyl,  m.p.  89-5°,  y-phenyl-n-propyl,  m.p.  74°,  and  allyl 
~S-phenylthiocarbamate,  m.p.  75 — 77°,  are  described.  20  thiocarb- 
amates  are  non-hypnotic,  possibly  because  of  their  insolubility  in 

h2o.  '  R.  s.  c. 

A'-Nitrosoacet-l-naphthalide.  H.  H.  Hodgson  and  E.  Marsden 
[J.C.S.,  1943,  285). — N-Nitrosoacet-l-naphthalide,  m.p.  8 — 10°,  is 
formed  when  a-C10H,-NHAc  in  AcOH  is  added  to  NO-SOjH.  Its 
reactions  are  similar  to  those  of  a  diazonium  compound  in  mineral 
acid  (e.g.,  Sandmeyer)  and  a  diazo-compound  in  neutral,  weak  acid, 
and  alkaline  solution.  F.  R.  S. 

Identification  of  carboxylic  acids  as  ureides  with  the  help  of 
carbodi-imides.  VTII.  Ureides  of  symm.  di-p-diethylaminophenyl- 
carbamide.  F.  Zetzsche  and  G.  Rottger.  IX.  Preparation  of 
carbodi-imides  from  thiocarbamides.  F.  Zetzsche  and  W.  Nerger 
[with,  in  part,  G.  Rottger  and  A.  Fredrich]  (Ber.,  1940,  73,  [B], 
^60 — 467,  467 — 477). — VIII.  Replacement  of  Me  of  AT-acyl-AW'-di- 
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/j-dimethylaminophenylcarbamides  by  Et  causes  a  not  very  pro¬ 
nounced  darkening  of  colour,  a  lowering  of  the  m.p,,  and  a  very 
marked  increase  in  solubility.  CHMelCH-C02H  and  the  imide  in 
EtaO  afford  N-crotonyl-NN' -di-p-dietkylaminophenylcarbamide,  m.p. 
130 — 132°.  The  corresponding  ureides  of  cinnamic,  m.p.  83°,  tiglic, 
m.p.  106 — 108°,  atropic,  m.p.  124-5 — 126-5°,  benzoic,  m.p.  12T5° 
(softens  at  119°),  and  £  pyrenoylpropionic  (I),  m.p.  159°,  and  the 
diureide,  m.p.  151°  and  210°  after  resolidifying  at  152°,  of  fumaric 
acid  are  obtained  analogously.  The  methylureide  of  (I)  has  m.p. 
162—163°  (softens  at  159°)  (cf.  A.,  1939,  II,  467). 

IX.  In  comparison  with  ordinary  PbO,  the  highly  disperse 
material  ("  tegoglatte  ”)  accelerates  the  desulphurisation  of  aryl- 
thiocarbamides  (II)  to  carbodiarylimides  (III).  Increase  in  the 
reacting  surface  also  favours  the  subsequent  conversion  of  (III) 
into  carbamides  or  resinous  products.  These  primary  and  secondary 
reactions  are  also  accelerated  by  H20.  S  accelerates  the  primary 
reactions  and  also  decelerates  the  secondary  changes;  it  largely 
counteracts  the  effect  of  H20.  As  long  as  (II)  is  present  in  the  system 
it  fulfils  the  role  of  S  towards  the  subsidiary  reactions.  A  solvent 
miscible  with  HaO  is  very  desirable  but  only  COMc2  appears  com¬ 
pletely  suitable;  COMeEt  is -generally  similar  but  the  higher  b.p. 
diminishes  the  restricting  action  of  S  on  the  production  of  carb- 
amides.  "  Tegomennige  "  is  serviceable.  Se  appears  to  resemble 
S  in  its  action.  The  course  of  the  change  depends  greatly  on  the 
purity  of  (II)  and  the  prep,  of  standard  CS(NH-C8H4-NMc2-p)2  is 
fully  described.  The  prep,  of  small  and  large  amounts  of 
C(lX-C,H,Me-p)  2  and  C((N-C8H4-NMe2-p)2  is  detailed.  Carbodi-p-di- 
ethylaminophenylimide  has  m.p.  81 — 82°,  softens  at  79°.  N '-Benzene- 
azoAA-phenylcarbodi-imide,  m.p.  60 — 64°,  gives  the  corresponding 
benzoylureide,  m.p.  117 — 118°  and  156—157°  after  resolidification  at 
122°,  and  cinnamureide,  m.p.  117 — 118°  and  140°  after  partial 
resolidification  at  130°.  H.  W. 

Partial  hydrolysis  of  V  /V‘-diacetylsulphanilamide.  Preparation  of 
/'/‘-acetylsulphanilamide.  H.  Minion  and  C.  P.  Lo  (/.  Chinese 
Chem.  Soc.,  1942,  9.  61— 65).— p-NH2-C8H4-S02-NH2  and  AczO- 
AcOH  give  />-NHAc-C8H4'S02-NHAc,  m.p.  258 — 259°,  hydrolysed 
by  boiling  10%  KOH-EtOH  to  ^-NH2-C8H4-S02-NHAc,  m.p.  181— 
182°.  (!N-C8H4-S02-NHAc-p)2  is  similarly  unchanged,  but  is  hvdro- 

lysed  by  boiling  10%  aq.  KOH  to  the  diamide.  A.  T.  P. 

N*  -  (p  -  Acylamino  -P-  carboxyethylthiolmethyl)  sulphanil-hydroxyl  - 
amides  and  /3-hydroxyethylamides. — See  B.,  1943,  III,  193. 

Sulphanilylalkylguanidines. — See  B.,  1943,  II,  243. 

Identification  of  sulphonic  acid  reduction  products  of  azo-dyes. 

P.  Chen  and  E.  J.  Cross  (/.  Soc.  Dyers  &-  Col.,  1943,  59,  144 — 148). — 
Monosulphonic  acids  of  NH2Ph,  a-  and  ;8-Cl0H:2*NH2,  1  :  2-  and 
1  :  4-C10H,(NHj)j,  and  NHj-C„H,-OH  are  identified  as  the  C6H5N 
salts  of  their  Ac  derivatives;  the  salts  are  stable,  can  be  cryst. 
from  EtOH,  and  have  sharp  m.p.  E.g.,  the  dry,  finely-powdered 
sulphonic  acid  (2  g.)  is  stirred  with  C5H5N  (1-2)  and  Ac20  (2-5  c.c.), 
whereupon  exothermic  dissolution  occurs;  the  solution  is  then 
diluted  with  EtOH,  the  solid  is  collected,  washed  with  EtOH,  and 
recryst.  The  salts  are  very  sol.  in‘H20,  some  being  hygroscopic, 
and  they  are  convertible  by  double  decomp,  into  known  arylamine 
salts,  e.g.,  by  adding  ^-toluidine  to  the  hot  aq.  solution.  In  some 
cases  where  C6H5N  salts  could  not  be  made  the  sulphonic  acid 
was  heated  with  C6H6N  and  o-C8H4(CO)20,  giving  C6H5N  phthalanil- 
sulphonates.  The  following  are  described  :  CbH6N  phthalanil-2'-, 
m.p,  236 — 237°,  -3'-,  m.p.  219 — 220°,  and  -4' -sulphonate ,  m.p.  225— 
226°;  C6H6N  acetanilidc-4-sulphonate,  m.p.  183 — 184°;  p-tolu- 
idinium  l-acetamidonaphthalene-2-,  m.p.  205 — 206°,  2-acetamido- 
naphthalene-1-,  m.p.  178 — 179°,  -5-,  m.p.  118 — 119°,  and  -7-sulphon- 
ate,  m.p.  >300°  (softens  260°) ;  C6H6N  l-acetamidonaphthalene-4-, 
m.p.  175 — 176°,  -5-,  m.p.  194 — 195°,  -6-,  m.p.  157 — 158°,  -7-,  m.p. 
196 — 197°,  2-acetamidonaphthalene-6-,  m.p.  171 — 172°,  and  -8-suI- 
phonate,  m.p.  183 — 184°;  C5H6N  2-phthalimidonaphthalene-5-sul- 
phonate,  m.p.  255 — 256°  (softens  245°) ;  C8H6N  1  :  2-diacetamido- 
naphthalene-4-,  m.p.  223 — 224°,  -5-,  m.p.  >300°,  -6-,  m.p.  229 — 
230°,  and  1  :  4-diacetamidonaphthalene-6-sulphonate,  m.p.  247 — 
248°  (decomp.) ;  ^-toluidinium  1 :  2-diacetamidonaphthalene-4-,  m.p. 
213 — 214°  (decomp.)  (softens  195°),  -5-,  m.p.  188 — 189°  (decomp.) 
(softens  174°),  and  -6-sulphonate,  m.p.  249 — 250°  (decomp.) ;  C6HbN 
ON-diacetyl-1  :  2  :  4-,  m.p.  194 — 195°,  -1:8:  4-,  m.p.  203 — 204°  (de¬ 
comp.),  -2:1:  4-,  m.p.  181 — 182°,  and  -2:1:  b-aminonaphtholsul- 
phonate,  m.p.  196 — 197°;  C6H6N  2:8:6-,  m.p,  245 — 246°,  and 
2:5:  '1-acetamidonaphtholsulphonate ,  m.p.  190 — 191°;  p-toluidinium 
OtA-diacetylA  :  2  :  4-,  m.p.  213  214°  (decomp.),  -1:2:  6-,  m.p.  209 — 

210°,  and  -2:8:  6-aminonaphtholsulphonate ,  m.p.  230 — 231°,  and 
2-acetamido-8-naphthol-6-sulphonate,  m.p.  282 — 283°.  K.  H.  S. 

Behaviour  of  azobenzene  and  hydrazobenzene  towards  methyl 
iodide  ;  the  benzidine  transformation.  A,  Pongratz  and  H.  Wustner 
( Ber .,  1940,  73,  [-B],  423 — 429). — (lNPh)2  is  converted  by  Mel  at 
100°  into  tetramethylbenzidme  dimethiodide  tetraiodide  (I),  incipient 
carbonisation  at  320°,  transformed  by  aq.  NaHSOj  into  tetramethyl- 
benzidine  dimethiodide  (  +  1 — 2H20),  m.p.  250 — 252°  to  262 — 266°, 
which  with  KOH-EtOH  yields  (CaH4-NMe2)2,  new  m.p.  190 — 191-7°. 
(I)  is  also  obtained  from  (NHPh)2  and  Mel  or  MeOH-Mel  at  100° 


whereas  (C8H4-NH2)2  and  Mel  in  absence  of  MeOH 
(C8H4’NMe2)2,MeI  (II).  The  isomerisation  of  (lNPh)2  or  (NHI  h)2 
to  derivatives  of  (C8H4-NH2)2  (by  Mel)  shows  that  Me  does  not 
become  attached  to  N  by  subsequent  mcthylation  but  is  added  to 
the  N1N  or  NH-NH  bridge  previous  to  isomerisation  with  formation 
of  salt-like  compounds.  The  production  of  (II)  but  not  (I)  from 
(C.H.-NH,),  shows  the  distinction  between  methylation  of  pre¬ 
formed  NH2  groups  and  the  "primary  methylation.”  The  form¬ 
ation  of  an  additional  intermediate  is  supported  by  Wieland’s 
isolation  of  (NHPh)2,2HCl.  H.  W. 


Substituted  azobenzene-4  :  4-disulphonamides.  H.  Minion,  C.  P. 
Lo,  and  L.  J.  Y.  Chu  (/.  Chinese  Chem.  Soc.,  1942,  9,  57 — 60). — 
(lN*C8H4-S02Cl-£)2  and  the  respective  amine  yield  azobenzene-4  :  4'- 
disulphon-amide,  m.p.  312°  (s-Ac2  derivative,  m.p.  273°),  -diethyl-, 
m.p.  171 — 172°,  -dipropyl-,  m.p.  140 — 150°,  -benzyl-,  m.p.  252— 
253°,  and  -2-pyridyl-amide,  m.p.  274 — 276°,  -anilide,  m.p.  255 — 256°, 
and  -anilide-£-sulphonamide,  m.p.  310°.  A.  T.  P. 

Azo-compounds  and  their  intermediates.  XXIV.  Hydrazo-com- 
pounds  of  di(benzeneazo)  diphenyl.  P.  Ruggli  and  K.  Holzle  (Helv. 
Chim.  Acta,  1943,  26,  814—832;  cf.  A.,  1943,  II,  158).— 4  :  4'-Di- 
(benzeneazo)diphenyl  (I)  [prep,  from  benzidine  (II)  and  PhNO 
described]  absorbs  4  H  (Raney  Ni  in  EtOH  or  dioxan)  whereby  one 
half  remains  unchanged  and  the  other  half  is  converted  into  NH2Ph 
and  (II)-  The  result  is  ascribed  to  the  sparing  solubility  of  (I). 
Addition  of  AcOH  to  (I)  in  C5H8N  containing  Zn  dust  under  C02 
affords  4  :  i'-di(phenylhydrazino)diphenyl  (III),  m.p.  177-  178°  (slight 
decomp.)  after  becoming  yellow,  which  becomes  superficially  yellow 
within  a  few  min.  in  air  but  can  be  preserved  for  some  days  in  a 
high  vac.  In  C8H6N  it  is  rapidly  converted  by  air  into  (I).  Under 
different  conditions  (III)  suffers  intramol.  disproportionation  into 
/)  PhN2-CeH4-C8H4-NH2-/J  and  NH2Ph  or  extramol.  disproportion¬ 
ation  to  (I),  (II),  and  NH2Ph.  In  C6H6N  under  COa  2n-HC1  causes 
88%  of  intramol.  and  4%  of  extramol.  disproportionation  whereas 
with  a  small  excess  of  AcOH  the  figures  are  65%  and  15%.  AcSH 
causes  58%  intramol.  disproportionation  with  acetylation  of  the 
fragments.  The  Ac2  derivative,  m.p.  235°  (carbonisation),  of  (III) 
is  obtained  in  poor  yield  by  protracted  action  of  a  little  Ac20  in 
cold  COMe2-C6H6N ;  reductive  fission  slowly  yields  (C8H4-NHAc-p)2 
and  NH2Ph.  Cautious  treatment  of  (III)  with  cone.  H2S04  causes 
much  decomp. ;  acetylation  of  the  product  gives  only 
PhN2-C8H4-C8H4-NHAc.  (Ill),  Sn,  and  HC1  afford  only  (II)  and 
NH2Ph  (mol.  ratio  1  :  2).  Above  its  m.p.  (Ill)  passes  into  (I),  (II), 
and  NH2Ph.  i-Amino-i'-benzeneazodiphenyl  (IV),  m.p.  151 — 152°, 
obtained  in  the  above  disproportionations,  is  prepared  by  the 
condensation  of  (II)  with  PhNO  (1  mol.)  or  by  reduction  of  4-nitro- 
4'-benzeneazodiphenyl  (V)  with  Na2S  in  boiling  EtOH-dioxan;  the 
CHPh'.,  m.p.  226°,  p -OMe-C^H^CH'.,  m.p.  214^215°,  and  Ac 
derivative,  m.p.  236 — 237°,  of  (IV)  are  described.  Contrary  to 
Vorlander  et  al.  (A.,  1925,  i,  1253),  reduction  of  (V)  by  (NH4)2S 
gives  i-nitro-i'-phenylhydrazinodiphenyl,  m.p.  164 — 165°  (Ac  deriv¬ 
ative,  m.p.  161°),  converted  by  air  into  (V).  Under  defined  con¬ 
ditions  (I)  is  reduced  by  Zn  dust  and  AcOH  in  C5H6N  to  4 -phenyl- 
hydrazino-i' -benzeneazodiphenyl  (VI),  m.p.  172 — 173°,  converted  by 
Ac20  in  boiling  C6H6N  into  Ac  derivatives  (VII) 
PhN2-C„H4-C8H4-NAc-NHPh,  m.p.  244°,  and  (VIII) 
PhN2-C8H4-C8H4-NH-NPhAc,  m.p.  194 — 195°.  (VII)  is  hydrogen¬ 
ated  in  dioxan  to  NH2Ph  and  i-amino-i'-a-acetyl-p-phenylhydrazino- 
diphenyl,  m.p.  220°,  which  is  further  hydrogenated  to 
NH2-C8H4-C8H4-NHAc,  whereas  (VIII)  affords  NH2Ph,  (II),  and 
NHPhAc.  (VI)  is  converted  by  HC1  in  COMe2  at  20 — 30°  into 
NH2Ph,  (I),  and  (IV).  (Ill)  and  (■C,C02Me)2  give  an  adduct,  m.p. 
124—125°.  H  W. 


Manufacture  of  thymol. — See  B.,  1943,  II,  244. 

Bromination  of  4-diphenylyl  bromoacetate.  L.  C.  Hensley  and 
S.  E.  Hazlet  ( J .  Amer.  Chem.  Soc.,  1943,  65,  987 — 988;  cf.  A., 
1943,  II,  59). — 3 -Bromo-,  m.p.  55 — 56°,  3  :  5-dibromo-,  m.p.  78 — 79°, 
3:5:  4 '  tribromo-,  m.p.  148 — 149°,  and  4 '-bromo-  (I),  m.p.  141-5 — 
142°,  -4 -diphenylyl  bromoacetate  are  prepared  from  the  phenol, 
CH2Br'COBr,  and  C6H6N  in  dioxan  CH2Br-C02-C8H4Ph-/>,  Br,  and 
a  trace  of  Fe  powder  in  AcOH  (analytical  grade)  give  />-C8H4Ph-OAc 
and  a  little  £-C8H4Ph-OH  (II),  4  :  2  :  6  :  l-C„H2PhBr2-OH,  and 
1:2:6:  4-OH-C6H2Br2'C8H4Br-/>,  but  in  highly  purified  AcOH  no 
bromination  occurs  [a  little  (II)  is  formed] ;  in  CC14,  (I)  is  obtained. 

R.  S.  C. 

Peroxide  degradation  of  substituted  aromatic  aldehydes  and  ketones 
to  the  corresponding  phenol.  A.  von  Wacek  and  H.  O.  Eppinger 
(Ber.,  1940,  73,  [B],  644— 651).— Although  o-OH-C8H4-CHO  (I)  and 
30%  H2Oz  at  60 — 80°,  alone  or  in  COMe2  (in  absence  or  presence  of 
Pd),  yield  60 — 70%  of  0-OH,C8H4-CO2H  (II)  and  only  traces  of 
o-C8H4(OH)2  (III),  in  boiling  AcOH  90%  of  (III),  a  little  resin,  and 
no  (II)  result.  In  boiling  C6H6N,  75%  of  (II)  and  25%  of  (HI) 
are  formed,  but  only  traces  of  (III)  from  (I)-H2Oz-COMe2  at  120° 
in  a  sealed  tube,  o-  (IV),  »»-  (V),  or  ^>-OMe-C6H4-CHO  (VI)  and  aq. 
H2Oa-NaOH  give  negative  reactions,  as  also  does  (V)  and  Os.  (iy) 
and  Oj-CHClj,  however,  yield  ~3%  of  o-OMe'C,Ht-OH  and  (mainly) 
o-OMe-C8H4-C02H ;  (VI)  and  ^-OMc-C,H4-COMe  similarly  give 
4 — 5%  of  £-OMe-C8H4-OH.  7-Hydroxy- 1-hydrindone  is  similarly 
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unchanged.  A  probable  reaction  mechanism  is,  e.g.,  (I)  -> o- 
CH0-C,H4-0-0H  -> 0-OH-C,H4-O-CHO  ->  (III) .  A.  T.  P. 

Introduction  of  allyl  residues  into  aromatic  compounds.  P.  Karrer 
and  E.  Schick  (Helv.  Chitn.  Acta,  1943,  26,  800 — 807). — Among 
Me-substituted  derivatives  of  dihydric  phenols  those  of  quinol 
occupy  a  favoured  position  with  regard  to  reactivity  towards  allyl 
halides.  The  corresponding  C- Me  derivatives  of  o-  and  tti-C,H4(OH|, 
react  with  allyl  halides  and  ZnCl2  as  catalyst  only  slightly  if  at.  all 
to  give  coumaran  or  chroman  derivatives.  2  :  4  :  6  :  1- 
(OH  )2C,H2Me-CHlNPh  is  reduced  (H2  at  117— 120°/20  atm.-Pd-C- 
COMe2)  to  4 :  b-dimethylresorcinol  (I),  m.p.  134 — 135°.  2  :  4 :  5  :  6  :  1- 

(OH)2C4HMe2-CHO,  m.p  196°  [prep,  from  4:5:1:  3-C,H2Me2(OH)2 
described],  is  converted  into  the  anil,  m.p.  188°,  which  is  reduced 
to  4  :  5  :  6  :  1  :  3-C,HMe3(OH)2  (II),  m.p.  163°.  (I)  gives  no  definite 

product  with  CH2lCH-CH2Br  and  ZnCl2  in  C,H,  whilst  (II)  gives 
traces  of  a  compound,  m.p.  120 — 121°,  possibly  a  hydroxytetra- 
methylcoumaran.  Veratraldehydeanil  is  hydrogenated  to  homo- 
veratrole,  converted  (HCX-AIC13  in  C„H,)  into  6-methylveratralde- 
hyde;  this  gives  an  anil,  m.p.  92  5 — 93-5°.  hydrogenated  to  4  :  5- 
dimethylveratrole ,  b.p.  120 — 121°/13  mm.,  m.p.  43 — 43-5°,  into  which 
CHO  .could  not  be  introduced  by  HCN-A1C1,-HC1.  4  :  5  :  1  :  2- 
C,H2Me2(OH)2  appears  to  be  converted  by  CH2!CH-CH2Br  and 
anhyd.  ZnCl2  in  warm  C,H,  into  6-hydroxy-l  :  3  :  4-trimethyl-5- 
allylcoumaran,  isolated  as  the  allophanate,  m.p.  ~166 — 169°.  4  :  5- 

Dimethylguaiacol  has  m.p.  67—68°.  H.  W. 

4  :  4'-Dihydroxy-3  :  3'-dicyc/ohexyldiphenyl. — See  B.,  1943,  II, 
244. 

Reaction  of  phenols  with  acetylene.  H.  von  Euler,  E.  Adler, 
and  J.  O.  Cedwall  ( Arkiv  Ketni,  Min.,  Geol.,  1942,  15,  A,  No.  19, 
10  pp.)- — m-4-Xylenol  (I)  and  C2H2  in  MeOH-HgS04-conc.  H2SO, 
(less  well  in  EtOH)  at  60 — 70°  give  aa-di-(2-hydroxy-3  :  5 -dimethyl- 
phenyl)ethane  (II)  (~100%),  m.p,  135 — 135-5°  ( diacetate ,  m.p.  93 — 
94°)  [also  obtained  from  (I)  and  MeCHO  in  EtOH-conc.  HCI)]. 
Addition  of  (I)  (as  above  but  in  EtOH  at  70 — 80°)  with  C2H2 
always  in  excess,  gave  a  fraction,  b.p.  100 — 105°/12  mm.,  in  which 
the  expected  intermediate  1:2:4:  6-0H-C4H2Me2-CHlCH2  was 
detected  but  could  not  be  isolated.  (I)  and  C2H2  in  AcOH-HgS04 
at  60 — 70°  give  (II)  and  the  cyclic  CHMe.  ether  (III),  m.p.  185-5 — 
186-5°,  of  (II).  (Ill)  with  dry  HBr  in  CHCL,  at  room  temp,  gives 

(II) .  (Ill)  is  also  obtained  from  C2H2  and  (II)  in  AcOH-HgSO,  at 

90°,  and  from  (II)  and  CHMeCl2  with  KOH-50%  EtOH  (1  hr.  at 
120°  in  sealed  tube;  2%  yield).  M.  H.  M.  A. 

y-Alkylamino-  and  y-alkoxy-  i-aryloxypropan-^-oIs  and  -,9-ones. — 
See  B.,  1943,  II,  244. 

Synthesis  of  methoxy-methylenedioxydiphenyls  and  a  new  fluoren- 
one  cyclisation.  S.  Uyeo  (Ber.,  1940,  73,  [B],  661 — 669), — 5-Bromo- 
piperonal  (I),  o-C4H4I-OMe,  and  Cu  at  220 — 230°  give  (2-OMe-C4H4)2 
and  2  mcthoxy-2'  :  3'- met  hylenedioxy  diphenyl-5 '-aldehyde,  b.p 
185 — 190°/l-5  mm.;  the  latter  with  KMn04-C0Me2  at  50°  gives 
the  corresponding  5'-carboxylic  acid,  m.p.  233°,  converted  by  quinol- 
ine-Cu  chromite  (Adkins)  into  2-methoxy-2'  :  V -methylenedioxy di¬ 
phenyl,  m.p.  103-5—104°.  (I)  and  p-C4H4I-OMe  afford  4 -methoxy- 

2' ;  Z'-methylenedioxydiphenyl-b' -aldehyde,  m.p.  143°,  and  -b'-carb- 
oxylic  acid,  m.p.  261 — 262°,  and  thence  i-methoxy-2'  :  Z'-methylene- 
dioxydiphenyl ,  m.p.  128 — 129°.  6-Bromopiperonal  and  o-  or  p- 
C4H4I-OMe  yield  2-  (II),  m.p.  142°,  or  i-methoxy-Z' :  4 '-methylene- 
dioxydiphenyl-6' -aldehyde  (III),  m.p.  105 — 106°,  the  corresponding 
acids,  m.p.  201 — 202°  resolidifying  with  m.p.  206—207°,  or  225 — 
226°,  and  thence  2-,  m.p.  56 — 57°,  or  i-methoxy-Z' :  i'-methylenedi- 
oxydiphenyl,  m.p.  97 — 98°,  respectively.  In  preparing  (II)  and 

(III) ,  chromatographic  separation  of  the  reaction  products  yields 

4-  (IV),  m.p.  175 — 177°  [oxime,  m.p.  264°  (decomp.)],  and  2 -methoxy- 
6 :  1-methylenedioxyfluorenone,  m.p.  188°  [oxime,  m.p.  218 — 219° 
(decomp.)],  respectively.  (IV)  is  also  obtained  from  (II)  and  Cu 
at  230—240°.  A.  T.  P. 

/3/3-Dimesitylvinyl  alcohol.  R.  C.  Fuson  and  S.  P.  Rowland  (/. 
Amer.  Chem.  Soc.,  1943,  65,  992 — 993). — Hydro-  or  rsohydro- 
mesitoin  with  dehydrating  agents  gives  fSfi-dimesitylvinyl  alcohol  (I) 
(60%),  m.p.  128 — 129°,  which  with  MgMel  gives  1  mol.  of  CH4, 
gives  an  acetate,  benzoa^:,  and  Me  ether  which  regenerate  (I)  on 
hydrolysis,  has  infra-red  absorption  max.  at  2-77  and  2-84  y.  in 
CC14,  is  stable  to  heat  and  02,  and  with  alkaline  H202  gives  dimesityl 
ketone.  R.  S  C. 

Possible  new  member  of  the  vitamin-,4!  and  -At  group.  N.  D. 
Embree  and  E.  M.  Shantz  (/.  Amer.  Chem.  Soc.,  1943,  65,  906 — 
909), — The  more  volatile  (short-path  distillation)  portion  of  the 
unsaponifiable  fraction  of  shark-liver  oil  is  extracted  in  83%  EtOH 
by  light  petroleum;  the  material  from  the  EtOH  is  adsorbed  from 
CSH,  on  A12Oj  and  developed  by  Et20-light  petroleum ;  the  yellow 
zone  immediately  below  the  top  (light-brown)  one  yields  subvita- 
mm-A  (I),  which  has  an  absorption  max.  at  290  m/t.,  gives  a  SbCl3 
colour  with  a  max.  at  617  mfi.,  is  relatively  sol.  in  83%  EtOH,  and 
has  little  or  no  -A  activity.  Dehydration  of  the  original  oil  or  of 

(I)  leads  to  anhydrosubvitamin-zl  (II),  which  has  absorption  max. 
at  332,  348,  and  367  m>x.  and  is  absorbed  much  more  strongly  than 


is  anhy-drovitamin-/}  2  and  slightly  more  strongly  than  is  anhydro- 
vitamin-v4 2.  Elimination  temp,  (short-path  distillation)  of  (I), 
anhydrovitamin-/} j  and  -At  are,  respectively,  15°  above,  19°  and  1° 
below,  and  that  of  (II)  is  the  same  as,  that  of  celanthrene-red  dye 
(123°).  (I)  is  probably  an  oxygenated  derivative  of  vitamin-^ ,  or 

-At  but  has  one  less  ethylenic  linking.  R.  S.  C. 

Kitol,  a  new  provitamin-/!.  N.  D.  Embree  and  E.  M.  Shantz 
(J.  Amer.  Chem.  Soc.,  1943,  65,  910 — 913).— Kitol  (I)  is  isolated 
from  the  less  volatile  “  vitamin  fractions  ”  of  whale-liver  oil  and  in 
small  amounts  from  commercial  shark-  and  lamb-liver  oil.  It  is 
probably  C40H5S(OH)2,  contains  8  C!C,  gives  a  bisdinitrobenzoate, 
m.p.  200°,  has  [aJJJjj  — 1-35°  in  CHC13,  gives  no  anhydro-derivative, 
has  an  absorption  max.  at  286  m/t.  (f[ 580)  (SbCl3  max.  at  428 
m /i.),  has  little  or  no  biological  activity,  but  when  pyrolysed  yields 
vitamin-,4  (1  mol.  per  mol.).  It  is  thus  a  true  provitamin.  The 
liver  oil  of  northern  pike  probably  contains  kitol2,  a  provitamin-,4  2 
(absorption  max.  at  310  m/t. ;  SbCl3  max.  at  510  m/i.).  R.  S.  C. 

Photo-reactions.  VI.  Formation  of  benzpinacol  by  the  action  of 
acetone  on  benzhydrol  in  sunlight.  A.  Schonberg  and  A.  Mostafa 
(J.C.S.,  1943.  276).— The  reaction  2CHPh2-OH  +  COMe2  (orCOMeEt) 
-*(CPh2-OH)2  +  PrPOH  (or  CHMeEt-OH)  occurs  in  sunlight  in 
absence  of  air.  F.  R.  S. 

[)3-]Phenyl-  and  [)3  ]benzyl-thiolpropionic  acids  and  their  oxidation 
products.  B  Holmberg  and  E.  Schjanberg  (Arkiv  Kemi,  Min., 
Geol.,  1942,  15,  A,  No.  20,  14  pp.  ;  cf.  A..  1943,  II,  157).— PhSNa 
and  I-[CH2]2-C02H,  or  PhSH  (I)  and CH2:CH-C02H  (II) ,  give  fi-phenyl- 
thiolpropionic  acid  (III),  m.p.  60 — 61°,  decomposed  by  aq.  NaOH  at 
100°  to  (I)  and  (II).  (Ill)  and  CH2Br-C02Na  give  SPh-CH2-C02Na 
and  (II),  presumably  via  Ph-S+fCH^COj'J^CHJj-CO^a  which  could 
not  be  isolated.  (Ill)  is  oxidised  (Na202)  to  fl-phenylsulphinyl- 
propionic  acid  (IV),  m.p.  97 — 99°,  which  reacts  with  aq.  NaOH  at 
100°  thus:  (IV)->Ph-SOH  (V)  +  (II) ;  3(V)->PhS02H  (VI)  -f- 
Ph2S2  (isolated)  +  H20 ;  (VI)  +  (II)  ->  PhS02-[CH2]2-C02H  (VII) 
(isolated).  (VII),  from  (IV)  with  Br-NaOH  or  KMnO„,  or  from  (VI) 
and  (II),  has  m.p.  125-5 — 127°  (cf.  A.,  1888,  360)  (mono-,  m.p.  58 — 
60°,  clear  at~90°,  and  tri-hydrate,  m.p.  65 — 67°)  (cf.  A.,  1908,  i,  21). 
(VII)  is  stable  to  2n-HCI  (4  hr.  at  100°),  but  with  dil.  NaOH  gives 

(II)  and  (VI).  CH2Ph-S-[CH2]2-C02H,  like  (III),  forms  a  thetine 

which  could  not  be  isolated,  and  is  oxidised  (H202  or  K2S2Oa)  to 
fl-benzylsulphinylpropionic  acid,  m.p.  149 — 150°  (decomp.),  which 
with  NaOH  aq.  at  100°  gives  (S-CH2Ph)2  andCH2Ph-S02,[CH2]2,C02H 
by  reactions  similar  to  those  of  (IV).  M.  H.  M.  A. 

Phenylethylthiolpropionic  acids  and  related  compounds.  B.  Holm¬ 
berg  (Arkiv  Kemi,  Min.,  Geol.,  1942,  15,  A,  No.  21,  16  pp. ;  cf.  A., 
1939,11, 158,546;  1942,  II,  157).—  CHPhMe-OHand  SH-[CH2]2-C02H 

(I)  give  (4  hr.  at  100°)  d\- fl-  a' -phenylethylthiolpropionic  acid  (II), 
m.p.  58—59°.  CH2Ph-CH2-SNa  and  I-[CH2]2-C02H  with  HCI  (2 
days  at  room  temp.)  or  CHPhlCH,  and  (I)  (3  days  at  room  temp.) 
give  fl-fl' -phenylethylthiolpropionic  acid  (III),  m.p.  46 — 47°.  (II)  and 

(III)  are  stable  to  hot  dil.  NaOH  and  hot  dil.  HCI,  and  (III)  to 
HgCl,  whilst  with  (II)  the  reaction  of  formation  is  reversed.  (II), 
but  not  (III),  shows  evidence  of  thetine  (not  isolated)  formation 
with  CH2Br-C02Na.  With  Br-AcOH  (II)  yields  (S-[CH2]2-C02H)2 
and  CHPhMeBr,  while  (III)  is  oxidised  to  SO-  and  S02-acids  (below). 

(II)  and  (III)  with  H202  or  K2S20,  give  respectively  /l  a'-  (TV), 
diastereoisomeric  mixture,  m.p.  79 — 81°  (clear  at  83 — 84°)  (H202), 
m.p.  86 — 87°  (K2S20,),  and  f}-f}'-phenylethanesulphinyl-  (V),  m.p. 
Ill — 112°,  and  thence  or  directly  from  (II)  and  (III)  [KMn04; 
Br-H20  with  (III)  only]  dl-/3-a'-  (VI),  m.p.  174 — 175°,  and  /3-/T- 
phenylethane sulphonyl-propionic  acid  (VII),  m.p.  142 — -143°,  respec¬ 
tively.  (TV)  [and  similarly  (V)]  is  hydrolysed  (dil.  alkali)  to 
(S-CHPhMe)2  and  CH2:CH-C02H  (VIII) ;  (VI)  [via  CHPhMe-SOH 
(not  isolated)]  (cf.  preceding  abstract)  and  (VII)  give  (VIII)  and 
a-  (IX),  m.p.  55 — 65°  (  +  1H20,  m.p.  50 — 65°),  and  fl-phenylethane- 
sulphinic  acid  (X),  m.p.  58 — 59°,  respectively  (f3-Cl(lH7-NHt  salts, 
sinters  at  95°,  brown  at  150°,  no  m.p,  and  m.p.  123 — 124°  respec¬ 
tively),  (IX),  but  not  (X),  oxidises  rapidly  in  air.  M.  H.  M.  A. 

Oxidation  of  mercaptal-  and  mercaptol-acids  with  persulphate. 

B.  Holmberg  (Arkiv  Kemi,  Min.,  Geol.,  1942,  15,  A,  No.  24,  8  pp.).— 
Oxidation  (K2S20„)  of  CR'R"(S-CH2-C02Na)2  [from  SH-CH2-C02H 
and  COR'R"  (I)]  gives  usually  CR'R"(S0’CH2-C02Na)2  (R',  R”  = 
H,  alkyl,  aralkyl,  C02H,  etc.),  but  when  R'  =  H,  R"  =  3:4- 
OMe-C,H3(OH),  3  :  4-(OMe)2C,H3  (partly).  (I)  and  (S-CH2-C02Na)2 
are  formed,  and  when  R'  =  H,  R"  =  3  :  4-CH202:C,H3,  CHPhlCH-, 
3  :  4-(OMe)2C,H3  (partly),  or  R'  =  Ph,  R"  =  H,  Me,  Ph, 

CR'R"<g^  is  formed,  but  could  not  always  be  isolated.  The 

following  are  ’described  :  a-hydroxy-Z  :  i-dimethoxy-,  m.p.  110 — 
111-5°,  and  -3  :  i-methylenedioxy-benzyl-,  m.p.  65 — 66°,  and  a -hydr¬ 
oxy  cinnamyl- ,  m.p.  111—112°,  -thiolacetic  acid  lactones. 
CHPh(S-CHMe-C02Na)2  gives  similarly  a-a-hydroxybenzylthiolprop- 
ionic  acid  lactone,  diastereoisomerides,  m.p.  65 — 73°  (impure)  and 
11 — 18°,  but  CHPh(S-[CHj]2-C02Na)2  does  not  give  a  lactone. 

M.  H.  M.  A. 

ATV'-Substituted  a-aminodiphenylacetamides.  J.  H.  Billman  and 
P.  H.  Hidy  (J.  Amer.  Chem.  Soc.,  1943,  65,  760 — 761). — CPh2Cl-COCl 
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(prep,  from  C)H-CPh2-C02H  and  PC15  improved  to  give  65 — 80% 
yield)  and  NH,R  in  Et20  give  5 — 57%  of  NHR-CPh2-CO'NHR,  in 
which  R  =  H  (I),  m.p.  144°,  Me,  m.p.  118°,  Et,  m.p.  132°,  Pr0  (II), 
m.p.  115°,  Bua  (III),  m.p.  112-5°,  n -amyl,  m.p.  104°,  Ph,  m.p.  180°, 
and  p -OpEt-C  l  (IV),  m  p.  121-5°.  NEt2*CPh2-CO-NEt2,  m.p.  67°, 
is  similarly  prepared.  (I)  and  (IV)  show  0-5 — 0-75  times  the  anti¬ 
convulsant  activity  of  5  :  5-diphenylhydantoin.  As  an  antispas- 
modic,  (I)  is  most  active.  (II)  and  (III)  cause  contraction  of 
isolated  rabbit’s  intestine.  R.  S.  C. 

Petroleum  acids.  VI.  Naphthenic  acids  from  Californian  petrol¬ 
eum.  W.  O.  Ney,  W.  W.  Crouch,  C.  E.  Rannefeld,  and  H.  L. 
Lochte  (/.  Amer.  Chem.  Soc.,  1943,  65,  770—777;  cf.  A.,  1943,  II, 
250). — Esters  of  high  n  yield,  after  purification  mainly  by  counter- 
current  fractional  neutralisation  in  an  improved  apparatus,  cyclo- 
pentanecarboxylic,  2-,  b.p.  220°  (Me  ester,  b.p.  165 — 167°;  amide, 
m.p.  147—148°)  (cf.  A.,  1890,  737;  1899,  i,  800),  and  3-methyl- 
cycfopentanecarboxylic  acid,  b.p.  220 — 224°  [amide,  m.p.  147 — 148°; 
p-toluidide,  m.p.  106 — 107°;  /i-phenylphenacy  1  ester,  m.p.  72-5 — 
73-5°  (73 — 74°) ;  prepared  from  3-methykye/opentanone  by  H2- 
Raney  Ni  at  100°/2200  lb.  and  subsequent  conversion  into  the 
bromide  and  Grignard  reagent],  impure  cyc/ohexanecarboxylic 
and  cycfopentylacetic,  3-methyl-,  and  2  :  3-dimethyl-cyc/opentyl- 
acetic,  b.p.  201 — 202°  [amide,  m.p.  159°;  converted  into  and  pre¬ 
pared  from  2  :  3-dimethylcyc/opentanecarboxylic  acid),  and  cis- 
2:2:  6-trimethylcyc/ohexanecarboxylic  acid  (gives  the  amide  and 
anilide  of  the  trans-acid).  R.  S.  C. 

Isomorphous  replaceahility  of  the  chalkogens  in  organic  com¬ 
pounds.  H.  Rheinboldt  and  S.  Mathias  [Ber.,  1940,  73,  [B],  433 — 
435). — (CH2‘OBz)2  and  (CH2’SBz)2  form  a  single  eutectic  without 
any  indication  of  formation  of  mixed  crystals.  A  continuous  series 
of  mixed  crystals  is  given  by  PhOBz  and  PhSBz  but  there  is  no 
sign  of  such  mixtures  with  CO(NH2)2  and  CS(NH2)2.  H.  W. 

Synthesis  of  uoquinoline  derivatives,  in.  Preparation  of  N- acyl- 
vinylamines  from  A'-acylaminoalcohols.  W.  Krabbe,  E.  Polzin,  and 
K.  Culemeyer  [Ber.,  1940,  73,  652—655;  cf.  A,,  1938,  II,  111).— 
NHBz-CHPh'CPh2-OH  and  MgEtBr-EtzO  at  170 — 175°  for  50 — 55 
min.  give  benz-aflfi-triphenylvinylamide,  m.p.  206°,  converted  by 
HC1— EtOH  into  ( ?)  CPh2!CPh*OH  and  EtOBz.  The  analogous  Ac 
derivative  has  m.p.  190 — 191°;  the  compound  thus  described  [loc. 
cit.)  is  an  oxazoline.  a-Benzamido-^-phenylpropan-^-ol,  m.p.  107 — 
108°,  prepared  from  NH2*CH2*CPhMe-OH  and  BzCI  aq.  NaOH  or 
from  NHBz-CH2-COMe  and  MgPhBr,  is  converted  by  MgEtBr  at 
185 — 190°  for  15  min.  into  benz-fS-phenyl-fH-methylvinylamide,  m.p. 
148°  (corr.)  (ds- form)  (the  constitution  of  the  product,  m.p.  110°, 
obtained  by  P206,  is  not  proved).  NHBzCH2-CHPh-OH  and 
MgEtBr  at  175°  for  2  hr.  give  NHBz-CHICHPh,  m.p.  175°. 

A.  T.  P. 

Nitration  of  methyl  1-naphthoate  and  related  compounds.  C.  F. 

Koelsch  and  D.  O.  Hoffman  (/.  Amer.  Chem.  Soc.,  1943,  65,  989 — 
990). — Adding  HN02  ( d  1-2)  (3  equivs.)-H2S04  to  l-C10H,-CO2Me  in 
H2S04  at  0 — 10°  gives  Me  4  :  5-dinitronaphthoate  (I),  m.p.  194-^-195° 
[derived  acid,  m.p.  266 — 267°  (lit.  265°)],  an  oil,  and  some  5  :  1- 
and  8:  l-NO2-C,0H6'CO2H  (formed  in  greater  quantity  if  less  HN03 
is  used).  5  :  1  NO2-C10H0-CO2Me  is  unaffected  by  fuming  HNO„- 
AcOH,  but  with  HNOj  ( d  1-42)  in  H2S04  at  0°  gives  52%  of  (I). 
Me  8-nitronaphthoate  (prep,  by  Me2S04),  m.p.  97 — 98°,  and  cone. 
HNOj  in  H2S04  at  0 — 10°  gives  Me  ( ?  4  :  8 -)dinitronaphthoate,  m.p. 
189 — 190°  [in  90%  H2S04  at  100°  gives  small  amounts  of  an  acid,  m.p. 
236 — 238°,  and  1  :  5-C10H6(NO2)2],  Nitration,  best  by  fuming  HN03 
in  AcOH,  of  l-C10H,-CO2H  (II)  gives  acids,  whence  HCl-EtOH  yields 
5  :  l-NO2-C10H6-CO2Et,  whilst  8:  l-NO2-CJ0H?-CO2H  and  (?  6:  8 -)di- 
nitronaphthoic  acid,  m.p.  267 — 268°  or  (rapid  heating)  274 — 276° 
[Me  ester,  m.p.  179 — 180°;  with  Cu(OAc)2  in  quinoline  gives 
1  :  3-C10H,(NO2)2],  which  are  also  formed,  do  not  react.  5  :  1- 
NO2'C10H3-CO2H  and  (II)  form  a  1  :  1  additive  compound,  m.p. 
198—200°.  R.  S.  C. 

Textile  chemistry  study  in  the  2-hydroxynaphthoic  3-arylamide 
series.  H.  Rath  and  R.  Burkhardt  (Ber.,  1940,  73,  [B],  701  — 
708). — £-Nitro-«-dodecoanilide  and  Zn-AcOH-EtOH  give  N -dodec- 
oyl-p-phenylenediamine,  m.p.  1 12°,  converted  by  2  :  3-OH-C10H,-COCl 

(I) -C„H6-C6H6N  at  80°  for  6  hr.  into  N-2-hydroxy-3-naphthoyl- 
'iA'-dodecoyl-p-phenylenediamine,  m.p.  227 — 234°  (the  TV'-octadecoyl 
analogue,  m.p.  221°,  is  prepared  similarly).  )!-C11H23,COCl-6  :  3  :  1- 
N02,CeH3(NH2)-C02H-C5H5N  at  80°  give  6-nitro-3-dodecoamido- 
benzoic  acid,  m.p.  133°,  reduced  by  Fe-EtOH-AcOH  to  the  6 -NH2- 
compound,  m.p.  209°,  which  is  then  converted  into  6-2'-hydroxy-3'- 
naphthoamido-3-dodecoamidobenzoic  acid,  m.p.  225°  (decomp.),  p- 
NH2-C6H4-COzH  affords  p-2‘-hydroxy-3'-naphthoamidobenzoic  acid 

(II) ,  m.p.~315°.  (I)  and  CSH6-A1C13-HC1  at  room  temp.,  then  at 

60°,  give  2-hydroxy-3-benzoly  naphthalene  (III),  m.p.  155 — 156°. 
Substantivities  of  (II),  (III),  and  2  :  3-OH-C10H5-CO-NPhR  (R  = 
Me,  Et)  towards  viscose  are  <  that  of  2  :  3-OH-C10He-CONHPh. 

A.  T.  P. 

a-Phenylethylidenemalononitrile.  D.  T.  Mowry  (/.  Amer.  Chem. 
Soc.,  1943,  65,  991).— CH2(CN)2,  COPhMe,  NH4OAc,  and  AcOH  in 
boiling  CeHe  with  continuous  removal  of  H20  yield  a-phenylethyl- 
idenemalononitrile  (56%),  m.p.  94°.  R.  S.  C. 


Ethyl  a  : p-dicyanocinnamate.  D.  T.  Mowry  (/.  Amer.  Chem. 
Soc.,  1943,  65,  992).— Crude  *-CN-C4H4-CHO  [prep,  from  p- 
CN-C6H4-CH2Br  by  aq.  Cu(N03)^)  with  CN-CH2-C02Et  and  a  little 
piperidine  in  Bu£OH  gives  Et  a  :  p -dicyanocinnamate  (88%),  ™*P- 


Attempted  preparation  of  a  homocamphor  and  of  a  1  :  7-glycol. 

K.  Buser  and  H.  Rupe  (Helv.  Chim.  Acta,  1943,  26.  857 — 863) .- — 
Gradual  addition  of  CHNa(C02Et)2  (I)  to  camphoric  anhydride  in 
boiling  CeHe  leads  to  "  camphorylmalonic  ester”  [lactone  of  Et2 
fi- hydroxy -/i-3-carboxy- 2  :  2  ;  3  trimethylcyc/opentylmethylenemal- 
onate]  (II),  m.p.  83 — 84°,  in  yield  depending  greatly  on  the  quality 
of  (I)  and  attaining  55 — 62%  under  favourable  conditions.  (II)  is 
reduced  (H2  at  120 — 130°/130  atm.-Ni  catalyst  in  H20-EtOAc- 
EtOH)  to  a  mixture  hydrolysed  to  fl-3-carboxy-2  :  2  :  3-trimethyl- 
cyclo pentylethane-aa-dicarboxylic  acid,  m.p.  180 — 182°  [Me3  ester 

(III),  b.p.  139 — 140°/1 1  mm.],  and  jl  3-carboxy-2  :  2  \  3-trimeihyl- 
cyclopentylpropionic  acid,  m.p.  141 — 144°  [Me,  ester  (IV),  b.p. 
154 — 156°/10  mm.,  m.p.  35°;  dichloride,  b.p.  157 — 158°/10  mm.; 
di-p-toluidide,  m.p.  190°].  When  treated  with  powdered  Na  or 
NaNH2  according  to  Dieckmann,  (III)  or  (IV)  gives  small  quantities 
of  homocamphor,  m.p.  185°.  Reduction  of  (IV)  by  Na  and  Bu“OH 
affords  1:2:  2-trimethyl-l-hydroxymethyl-3-y-hydroxy-n-propylcyclo- 
pentane  (V),  b.p.  178 — 180°/10  mm.  (di-p-nitrobenzoate ,  m.p.  145°; 
diacetate,  b.p.  189 — 191°/1 1  mm.).  Replacement  of  OH  by  Br  in  (V) 
by  PBr3  or  HBr  in  AcOH  could  not  be  achieved  but  the  action  of 
the  last  reagent  on  the  crude  glycol  (VI)  at  160°  leads  to  the  isolation 
of  1  :  2  :  2-trimethyl-3-y-bromo-n-propylcyc\opentane-\-carboxylic  acid, 
m.p.  71°  (p-toluidide,  m.p.  101°),  obtained  by  hydrolysis  of  the 
corresponding  Me  ether  present  in  (VI).  H.  W. 

Mechanism  of  the  Gattermann  reaction.  II.  E.  L.  Niedzielski 
and  F.  F.  Nord  (/.  Org.  Chem.,  1943,  8.  147 — 152). — NaCN  can 
replace  HCN  in  the  Gattermann  synthesis  of  aldehydes  from  arom¬ 
atic  hydrocarbons  except  C„HB  in  which  negative  polarity  and  lack 
of  an  alkyl  substituent  appear  responsible  for  the  non-formation  of 
the  aldehyde  intermediate.  Although  p-xylene  has  a  zero  dipole 
moment  it  can  react  since  it  can  undergo  alkyl  migration  and 
alkylation  by  A1C13  to  form  a  more  highly  polar  hydrocarbon. 
The  yields  of  aldehydes  from  PhMe  and  the  xylenes  coincide  with 
the  polarity  of  the  hydrocarbon  reactants,  the  max.  being  reached 
in  o-xylene.  Compounds  with  labile  alkyl  groups,  e.g.,  Et  and 
Prfl,  show  extensive  alkylation  and  ?dkyl  migration  in  the  Gatter¬ 
mann  reaction  when  HCN  is  employed.  The  mechanism  of  the 
NaCN  and  HCN  actions  differ.  The  former  requires  the  formation 
of  the  aldehyde  intermediate  which  appears  to  occur  by  the  action 
of  the  AlCl3-hydrocarbon  complex  on  NaCN.  During  the  decomp, 
of  the  NaCN,  the  A1C13  displays  its  side  reactions  whereby  the 
complete  process  gives  products  generally  different  from  those 
obtained  by  the  Gattermann  reaction.  Solvents  exert  an  influence 
on  aldehyde  formation.  PhMe  alone  gives  m-  and  />-C6H4Me-CHO 
whereas  in  presence  of  PhCl  as  diluent,  the  p  :somende  is  obtained 
exclusively.  Dry  HC1  is  passed  through  a  well-stirred  mixture  of 
A1C13,  the  hydrocarbon,  and  NaCN  for  15  min.  at  room  temp., 
after  which  the  mixture  is  heated  to  95 — 100°  in  20  min.  and  kept 
at  this  temp.  The  following  are  new  :  diethylbenzaldehyde ,  b.p. 
115 — 118°/9mm.  (2  :  4-dinitrophenvlhydrazone,  m.p.  132°),  converted 
into  the  corresponding  acid,  m.p.  81°  (amide,  m.p.  161°),  and  hyd- 
antoin,  m.p.  175°;  triethylbenzaldehyde,  b.p.  138 — 140°/9  mm.  ( semi - 
carbazone,  m.p  151°;  2  :  4 -dinitrophenylhydrazone,  m.p.  162°;  corre¬ 
sponding  acid,  m.p.  111°);  diisopropylbcnzaldehydes,  b.p.  135 — 
139°/9  mm.,  126—130°/9  mm.,  and  126— 134°/9  mm.  (2  :  4 -dinitro- 
phenylhydrazones,  m.p.  143°,  120°,  and  133°;  corresponding  acids, 
m.p.  190°,  181°,  and  186°,  respectively);  triisopropylbenzaldehydes, 
b.p.  129 — ]33°/9  mm.  and  145  152°/9  mm.  (2  :  4-dmitrophenyl- 

hydrazones,  m.p.  169°  and  151°;  acids,  m.p.  —  and  182°,  respec¬ 
tively);  methyldiisopropylbenzaldehydes,  b.p.  133 — 138°/14  mm.  and 
142  -  -150°/14mm.  (2  :  4-dinitrophenylhydrazones,  m.p.  129°  and  157°; 
acids,  m.p.  121°  and  125°,  respectively).  H.  W. 

Fries  rearrangement  and  subsequent  isomerisation.  G.  Baddeley 
(J.C.S.,  1943,  273— 274).— 3  :  5  :  l-C,H3Me2-OCOR  (R  =  Me,  Et, 
Ph)  are  converted  quantitatively  by  1  mol.  of  A1C1S  into  6  :  2  :  4  :  1- 
OH’C3H2Me2-COR  (I)  but  by  2  or  more  mols.  into  6  :  3  :  4  :  1- 
OH-C6H2Me2-COR  (II) ;  migration  of  one  alkyl  is  thus  not  con¬ 
ditioned  by  another  alkyl  in  the  /^-position  to  it  (cf.  von  Auwers 
et  al.,  A.,  1928,  417).  With  -£2  mols.  of  A1C13,  (I)  similarly  give 
(ID;  the  reaction  is  bimol.  Other  similar  examples  are  quoted. 
t-Hydroxy-3  :  4-dimethyl-propiop henone ,  m.p.  60°,  and  -benzophenone, 
m.p.  111°,  8- hydroxy -2  :  4-dimethylpropiophenone ,  m.p.  78°,  dibromo- 
G-hydroxy-2  :  4-,  m.p.  81°,  and  bromo-6-hydroxy-‘3  :  4-diethylaceto- 
phenone,  m.p.  59°,  are  new.  F.  R.  S. 


Vinyl  alcohols.  VI.  1  :  4-Dehydrogenation.  R.  C.  Fuson  and 
R.  E.  Foster.  VII.  Hindrance  at  the  5-carbon  atom.  R.  C. 

Fuson  and  Q.  F.  Soper  (J .  Amer.  Chem.  Soc.,  1943,  65,  913 — 915 
915 — 917;  cf.  A.,  1943,  II,  160). — VI.  Hydrogenation  of 

CHArICAr-COAr'  (A),  in  which  Ar'  is  highly  hindered,  gives  an 
enol,  CH2Ar-CAr:CAr',OH,  which  is  immediately  oxidised  to  (A) 
in  air  but  when  kept  ketonises  to  give  CH2Ar-CHAr-COAr'.  Dury  l 
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CHtPh  ketone  (prep,  from  durene  and  CH2Ph-COCl  by  Friedel- 
Crafts  reaction),  m.p.  110 — 111°,  with  PhCHO  and  10%  XaOH  in 
EtOH  at  room  temp,  gives  duryl  a./3-diphenylvinyl  ketone  (I)  (70%), 
m.p.  150 — 151°.  When  (I)  is  hydrogenated  (PtO,)  in  EtOAc  and 
the  solvent  is  removed  in  air,  only  (I)  is  recovered,  but  keeping  the 
reduced  solution  for  48  hr.  or  boiling  it  for  2  hr.  under  X2  leads  to 
duryl  afl-diphenylethyl  ketone  (II),  m.p.  106 — 107°.  Hydrogenation 
in  presence  of  ZnCl2  in  Ac20  does  not  give  an  enol  acetate  and  (I) 
gives  no  peroxide.  Xa-EtOH  reduces  (I)  to  (II).  Hydrogenation 
of  2  :  4  :  6 -CeH2PrPi  o f$-diphenylvinyl  ketone,  m.p.  117 — 119°,  duryl, 
m.p.  138 — 140°,  and  mesityl  a-phenyl-fl-p-chlorophenylvinyl  ketone, 
m.p.  138 — 140°,  gives  similar  results.  2:4:  6 -C(HtPrPs  CHtPh 
(III),  m.p.  60-5 — 61°,  and  o fi-diphenylethyl  ketone,  m.p.  143 — 144°, 
duryl,  m.p.  129 — 130°,  and  mesityl  a-phenyl-p-p-chlorophenylethyl 
ketone,  m.p.  148 — 149°,  are  described. 

VII.  The  stability  of  unchelated  enols  is  due  to  steric  conditions 
at  C,/3)  rather  than  at  C(a).  In  the  Grignard  machine,  (III)  gives 
nearly  1  mol.  of  CH,  but  then  regenerates  (III).  CHPhMe-COCl 
(modified  prep.),  b.p  75 — 76°/3  mm,  with  s-C4II3Pr@3  and  A1C13  in 
CS2  at,  successively,  0°,  room  temp.,  and  the  b.p.  gives  2:4:6- 
C,H2PrPj  CHPhMe  ketone,  m.p.  83 — 84°,  whicE  does  not  enolise  in 
XaOEt-EtOH  or  give  an  enol  acetate  or  benzoate,  shows  1  active 
H,  and  with  SeO,  in  boiling  dioxan  containing  a  little  H20  yields 
Ph  2:4:6 -CtHtPrP3  diketone  (IV).  m.p.  121-5— 122-2°.  H2-Cu 
chromite  reduces  (IV)  at  175°/2000  lb.  to  a-phenyl-fl-2  :  4  :  6-friiso- 
propylphenylethylene  glycol,  m.p.  133  5 — 134°  ( diacetate ,  m.p.  113 — 
114°;  dehydrated  by  cone.  HCl-AcOH  to  an  intractable  product), 
but  at  150°/1500 — 2000  lb.  to  2:4:  d-tnisopropylbe nzoylphenyl- 
carbinol  (V),  m.p.  117-5 — 118-5°  (acetate,  m.p.  120 — 120-5°),  also 
obtained  by  Zn  dust-HCl-EtOH.  Hydrogenation  of  (IV)  gives  an 
enediol  (indophenol  test),  which,  however,  could  not  be  isolated ; 
H2-Pt02-conc.  HC1  (3  drops)-ZnCl2-Ac20  gives  a f3-diacetoxy-a- 
phenyl-fl-2  :  4  :  6-triisopropylphenylethylene,  m.p.  161 — 161-5°,  hydro¬ 
lysed  by  HCl-MeOH-H/J  to  (V) ;  hydrogenation  in  light  petroleum 
or  Et20  and  exposure  to  air  gives  (IV)  or  (V).  respectively.  M.p. 
(both  parts)  are  corr.  R.  S.  C. 

Acetylation  of  deoxybenzoins,  R.  P.  Barnes,  S.  R.  Cooper,  V.  J. 
Tulane,  and  H.  Delaney  (J.  Org.  Chem.,  1943,  8,  153 — 158). — The 
mechanism  presented  (A.,  1941,  II,  170)  for  the  benzoin  rearrange¬ 
ment  is  applied  to  the  acetylation  of  deoxybenzoins.  Ph  p -methoxy- 
benzyl  ketone,  m.p.  98°,  is  obtained  from  the  corresponding  phenol, 
Me2S04,  and  XaOH.  The  following  are  prepared  by  heating  the 
necessary  deoxybenzoin  (A)  with  twice  its  wt.  of  KOAc  and 
sufficient  boiling  Ac20  to  dissolve  the  latter  :  a-acetoxy-afi-diphenyl-, 
m.p.  101°;  a-acetoxy-afi-diphenyl-fS-benzyl-,  m.p.  70°;  a -acetoxy-fl- 
phe ny l- a-p-acetoxy phenyl-,  m.p.  109°;  a-acetoxy-a-phenyl-fi-p-acetoxy- 
phenyl-,  m.p.  119°;  a-acetoxy-afifl-triphenyl-,  m.p.  104°;  a-acetoxy- 
afi-dimesityl- ,  m.p.  106°;  a-acetoxy-fl-phenyl-a-p-anisyl-,  m.p.  88°; 
a-acetoxy-a-phenyl-fi-p-anisyl-,  m.p.  86° ;  a-acetoxy-afl-di-p-anisyl- , 
m.p.  90°;  a-acetoxy-a-phenyl-f3-p-nitrophenyl-,  jn.p.  107°;  a -acetoxy- 
a-phenyl-fl-p-acetamidophenyl- ,  m.p.  137°,  -ethylene.  These  are  hydro¬ 
lysed  (EtOH-HCl)  smoothly  to  (A).  '  H.  W. 


Aromatic  cyclodehydration.  XI.  Mechanism  of  the  cyclisation  of 
o-benzylphenones  [o-benzylphenyl  ketones],  C.  K.  Bradsher  and 
E.  S.  Smith  (J.  Amer.  Chem.  Soc.,  1943,  85,  854 — 857  ;  cf.  Berliner, 
A„  1943,  II,  141).— Cyclisation  of  o-CH2Ph-C,H4-COR  (A)  is  held 
to  proceed  by  addition  of  H~  to  give  an  ion  containing  •C+R-OH, 
cyclisation  to  (B),  loss  of  H~  to  give  the  anthranol, 
and  dehydration  thereof  to  the  9-substituted  anthra¬ 
cene.  The  reasons  are  that  cyclisation  is  slower  than 
in  the  phenanthrene  series,  that  the  rate  is  inde¬ 
pendent  of  the  nature  of  R,  and  because  of  the 
following  reactions.  o-C,H4Ph-COPh  with  boiling 
48%  HBr  (HBr-AcOH  gives  a  resin)  and  then  EtOH 
gives  9-ethoxy-9-phenylfluorene  (65%).  m.p.  114 — 115°;  (A  ;  R  = 
Ph)  is  similarly  cyclised  in  66%  yield  to  9-phenylanthracene.  o- 
C,H4Cl-CPh2Cl  (improved  prep.)  with  MgMel  in  C„H,-Et20  gives  o- 
chloro-  (26%),  m.p.  107-5 — 108-5°,  which  with  CuCX  in  C3H5X  at 
215 — 225°  gives  o-cyano-aaa-triphenylethane  (43%),  m.p.  123 — 124°. 
This  resists  acid  or  alkaline  hydrolysis,  but  with  MgPhBr  Et20  and 
then-C,H,  at  the  b.p.  gives  o-a-methylbenzhydrylbenzophenoneimine 
hydrochloride  (83-5%),  which  with  boiling  48%  HBr  and  then  dry 
ROH  yields  10 -ethoxy-  (57%),  m.p.  203 — 204°,  and  10 -methoxy- 
9  :  10-diphenyl-9-methyI-9  :  10-dihydroanlhracene,  m.p.  284 — 286°. 
Substitution  of  Ar  into  the  CH2  of  (A)  slows  the  cyclisation;  enolis- 
ation  plays  no  part  in  the  mechanism.  R.  S.  C. 


/err. -Butyl  benzoyUrobutyrate.  J.  C.  Shivers  and  C.  R.  Hauser 
(J.  Amer.  Chem.  Soc.,  1943,  65,  991). — PrfiC02Buv  with  CPh3Xa 
and  then  BzCl  in  Et20  gives  Buv  a-benzoylisobutyrate,  m.p.  64 — 65°, 
b.p.  146 — 148°/15  mm.  R.  S.  C. 


Photo-reactions.  V.  Photo-oxidation  of  non-ionisable  thioketones 
in  sunlight.  A.  Schonberg  and  A.  Mostafa  (J.C.S.,  1943,  275 — 
276). — CSPh2  is  converted  by  02  into  COPh2  even  in  the  dark. 
(p-C,H4R)2CS  (R  =  OMe,  N’Me2) ,  xanthione,  and  thioxanthione  in 
C,H,  are  stable  to  02  in  the  dark  but  give  the  corresponding  ketones 
in  sunlight,  S  and  S02  being  formed;  A'-phenylthioacridone,  4- 


thioflavone,  and  2  :  6-diphenyldithiopyrone  are  stable  in  dark  and 
sunlight.  F.  R.  S. 

Alkylcyc/ohexanones. — See  B.,  1943,  II,  245. 

Preparation  of  synthetic  sex  hormones,  n.  Derivatives  of  hex- 
cestrol.  J.  F.  Lane  and  E.  S.  Wallis  (J.  Amer.  Chem.  Soc.,  1943,  65, 
994;  cf.  A..  1941,  II,  9). — Mixed  mono-  and  di-acetates  of  per- 
hydrohexoestrol  (m.p.  167°)  with  Cr03-AcOH  and  then  XaOH-EtOH 
give,  after  purification  by  way  of  the  H  succinates,  4  hydroxy -V -keto- , 
m.p.  70°  \semicarbazone,  m.p.  146°;  acetate,  m.p.  66°  (semicar bazone, 
m.p.  161°)],  and  a  little  4  :  i’-diketo-yS-dicyc\ohexyl-n-hexane,  m.p. 
80°.  R.  S.  C. 

Action  of  acids  on  2  : 3-epoxy-2  : 3-diphenylindanone.  C.  F. 
Koelsch  and  C.  D.  Le  Claire  (J.  Amer.  Chem.  Soc.,  1943,  65,  754 — 
755). — 2  :  3-Epoxy-2  :  3-diphenylindan-l-one  (I)  with  a  drop  of 
H2SOj  in  warm  AcOH  gives  yellow  3  :  4-diphenyluocoumarin  (II), 
m.p.  168—169°  (Weitz  et  al..  A.,  1921,  i,  869,  m.p.  168-5—171°), 
the  structure  of  which  is  proved  by  hvdrolysis  by  warm  XaOH- 
EtOH  to  0-CO2H-C,H4-CHPh-COPh  (III)  and  by  boiling  XaOH- 
MeOH-H20  to  BzOH  and  o-CH2Ph-C„H4-C02H.  Boiling  2% 
H2S04-Ac0H  cyclises  (III)  to  colourless  (II),  the  original  colour  of 
which  is  thus  due  to  impurities.  With  AcOH-HCl  at  room  temp. 
(5  min.),  (I)  gives  2  :  3-dihydroxy-2  :  3-diphenylindan-l-one,  sinters 
160°,  m.p.  168°  (cf.  loc.  cit.)  [and  a  little  (II)],  the  structure  of  which 
is  shown  by  oxidation  by  Pb(OAc)4  in  warm  C,H,  to  o -benzoyl- 
benzil,  m.p.  93 — 94°  (also  obtained  from  diphenylindone  by  Cr03- 
AcOH  at  80 — 85°).  The  compound  obtained  from  2  :  3-epoxy-3-/>- 
dimethylaminophenyl-2-o-formylphenylindan-l-one  by  acid  (Weitz, 
A.,  1919,  i,  290)  is  similarly  i-p-dimethylaminophenyl-3-o-formyl- 
phenylisocoumarin .  R.  S.  C. 

Alkamine  esters  of  fluorenonecarboxylic  acids.  F.  E.  Ray  and 

G.  Rieveschl,  jun.  (J.  Amer.  Chem.  Soc.,  1943,  65,  836 — 839). — 
Condensing  fluorene  with  Ac20— A1C13  in  boiling  CS2  and  oxidising 
the  crude  product  with  Xa2Cr202-Ac0H  (later  -+- Ac.O)  gives  58 — 
62%  of  fluorenone-2-carboxylic  acid  (I),  m.p.  339 — 341°  [Me  ester, 
m.p.  185 — 186°  (lit.  181°)],  and  2 -acetylfluorenone,  m.p.  154 — 155°. 
With  Zn  dust  in  KOH-EtOH-H20,  (I)  gives  fluorenol-2-,  sinters 
224 — 240°,  and  thence  by  red  P-I-AcOH  fluorene-2-carboxylic 
acid,  m.p.  262 — 267°  (lit. '260°)  (decomp.)  [Me  ester,  m.p.  122°  (lit. 
120°)].  Fluorenone-2-,  m.p.  183—184°,  -1-,  m.p.  130—132°  (lit. 
140°),  and  -4-  [acid,  m.p.  227°  (lit.  223 — 224°)],  and  fluorene-2- 
carboxyl  chloride,  m.p.  182°,  with  the  appropriate  XH2-alcohol 
give  fl-diethylaminoethyl  fluorenone- !  - ,  m.p.  194 — 195°,  -4-,  m.p. 
194 — 196°,  and  -2-  (It),  m.p.  223 — 224°,  and  fluorene-2-carboxylate 
hydrochloride,  m.p.  204—206°,  y-diethylamino-n-propyl  ft uorenone- 1  -, 
m.p.  159 — 160°,  -4-,  m.p.  210 — 211°,  and  -2 -carboxylate  hydrochloride 
(III),  m.p.  221—224°,  fi-dibutyl-,  m.p.  179—180°,  and  fl-dimethyl- 
aminoethyl  fluorenone-2-carboxylate  hydrochloride ,  m.p.  222 — 224°. 
With  XH2OH,HCl  and  BaCOa  in  boiling  MeOH,  (II)  and  (III)  give 
the  oxime  hydrochloride,  m.p.  231 — 232°,  and  oxime  dihydrochloride , 
m.p.  219 — 220°,  respectively,  which  are  more  potent  anaesthetics 
than  are  the  parent  esters.  R.  S.  C. 

Ring-enlargement  of  2:4:  5-triphenylcyc/opentenedione.  C.  F. 

Koelsch  and  S.  Wawzonek  (J.  Amer.  Chem.  Soc.,  1943,  65,  755 — 
757). — 2  :  4  :  5-Triphenyl-A4-cycfopentene- 1  :  3  dione  (A.,  1942,  II, 
23),  CH2Br-C02Et,  and  XaOEt  in  boiling  EtOH  give  Et  2  :5- 
diketo-1  :  3  :  4  -lriphenyl-\3-cyc\opentenylacetate  (74%),  m.p.  126 — - 
127°,  converted  by  boiling  XaOEt— EtOH  H2  into  Et  3:4:  6 -tri- 
phenylgentisate  (I)  (76%),  m.p.  155 — 157°  (diacetate,  m.p.  157 — 
159°).  The  derived  (KOH-H20-EtOH)  acid  (II),  m.p.  216—221° 
(gas),  with  a  trace  of  Cu(OAc)2  in  boiling  quinoline-H2  gives  tri- 
phenylquinol  (55%)  (III),  m.p.  151—152°  (1  :  1  additive  compound, 
m.p.  188 — 192°,  with  quinoline  hydrochloride),  oxidised  by  Cr03- 
AcOH-H20  to  triphenyl-p-benzoquinone,  m.p.  154  5 — 155°.  This  is 
reduced  to  (III)  by  Zn  dust  in  AcOH  and  with  PhX2Cl  in  aq.  AcOH- 
XaOAc  at  10°  gives  a  little  1  :  2  :  3  :  5  :  6  :  4-OlC, Ph4X).  Boiling 
Cr03-AcOH  oxidises  (I)  to  El  triphenyl-p-benzoquinonecarboxylate, 
m.p.  207 — 208°,  converted  into  (II)  by  KOH-H20-EtOH.  FeCl3- 
AcOH-H20  (Cr03  and  Pb02  give  complex  products)  oxidises  (II) 
to  triphenyl-p-benzoquinonecarboxylic  acid  (55%),  m.p.  213 — 215° 
(decomp.)  [202 — 207°  (decomp.)].  Passing  air  into  (I)  in  KOH- 
EtOH-H20  gives  2-hydroxy-3  :  5  :  6  triphenyl-p-benzoquinone ,  m.p. 
160 — 161-5°  (acetate,  m.p.  185-5 — 187-5°).  R.  S.  C. 

Synthesis  of  2  :  6-diphenylcyc/ooctane-l  :  5-dione.  S.  Wawzonek 
(J.  Amer.  Chem.  Soc.,  1943,  65,  839 — 843). — dicyclo[ 3,  0,  3]Octane- 
2  :  6-dione  (Ruzicka  et  al..  A.,  1934,  297)  with  PC16-C4H4,  Se02- 
EtOH,  or  2  :  4  :  6  :  l-C4H2Me3-MgBr  and  then  I  in  Et20  EtOH 
gives  intractable  products,  but  with  MgPhBr  in  C4H,-Et20  and  then 
aq.  XH4C1  gives  2  :  6-dihydroxy-2  :  6-diphenyldicyc\o[3,  0,  3 ]octane, 
m.p.  208 — 212°  (decomp.)  (chromophoric  salts  with  H2S04-  or 
HCl-AcOH;  OH  and  H  cis),  which  with  H2S04-Me0H  at  room 
temp,  gives  the  Me2  ether,  m.p.  174 — 175°,  and  with  KHS04  at 
150 — 160°  or,  better,  boiling  AcOH-HC02H  gives  2  :  6-diphenyl- 
dicyclo[3,  0,  3]-A 1  l-octadiene  (I),  m.p.  136 — 138°.  MgMel  gives 
similarly  2  :  6-dihydroxy-2  :  §-dimethylAicyz\o['i,  0,  3 ]octane,  m.p. 
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133 — 135°,  but  dehydration  thereof  gives  an  unstable  terpene-like 
oil.  The  structure  of  (I)  is  proved  by  oxidation  by  CrOg-NaHSO^- 
H20  at  100°  to  fifi'-dibenzoyladipic  acid,  m.p.  186 — 188°  (gas), 
which  is  also  obtained  [m.p.  189 — 190°  (gas)]  from  4  :  5-dibenzoyl- 
A1-cyc/ohexene  by  CrOa-AcOH  at  100°.  Boiling  ^-C5Hll*ONa— 
C«Hu*OH  does  not  affect  (I),  but  />-C6H4Me*S03H  (II)  in  boiling 
C6H6  partly  rearranges  it  to  2  :  6-dipheny ldicyc\o[3,  0,  3]-A1:S- 
octadiene  (in),  m.p.  188 — 190°,  the  structure  of  which  is  proved 
by  conversion  by  03  in  EtOAc  at  —40°  into  a  diozonide,  m.p.  122 — 
127°  (gas),  which  with  Il,-Pt02  at  2-7  atm.  gives  a9-diphenyl-n- 
octane-a&zd-tetraone,  m.p.  110 — 111°  ( quinoxaline  derivative,  m.p. 
166-5— 167-5°),  and  Bz-[CH2]t-C02H.  With  H2-Pt  or  -Pd  in 
EtOAc,  (I)  or  (III)  gives  2  :  fj-diphenyldicyc\o\Z,  0,  3]octane  (IV), 
m.p.  110 — 112°,  but  with  Br-CCl4  at  0°  gives  unstable  oils.  40% 
Na-Hg  in  C6H„-EtOH  (not  other  metal  reductants)  reduces  (III) 
to  2  :  6-diphenyldicyc\o[3,  0,  3]-A W-octene  (V),  m.p.  115 — 116°, 
which  with  H2-Pt02  in  EtOH  gives  a  dip  keny  Idicy  clooc  tane ,  m.p. 
99 — 100°  [isomeric  with  (IV)].  with  Br  gives  an  unstable  product, 
is  unaffected  by  a  dropping  Hg  electrode  in  0-175m-NBu“4I-75% 
dioxan,  and  with  (II)  in  boiling  xylene  (not  M-C5Hn'ONa)  gives 
2  :  6-diphenyldicyclo[3,  0,  3]-A 2-octene,  m.p  106 — 108°  (reduced  at  a 
dropping  Hg  electrode).  With  Oa  in  EtOAc  at  —40°  and  then 
H2-Pt02  at  2  atm.,  (V)  gives  2  :  6-diphenylcyclooctane-l  :  5-dione 
(VI),  m.p.  217 — 220°  (dioxime,  softens  140°,  m.p.  148 — 150°),  and 
other  products  including  isomcrides.  With  PC15  in  boiling  xylene, 
(VI)  yields  1  :  B-dichloro-2  :  6-diphenyl-Al  ■  s-cyclooctadiene,m.p.  187 — 
188°,  with  Zn  dust  in  boiling  90%  AcOH  gives  1  :  5 -dihydroxy- 
2  :  f>-diphenyldicyc\o\Z,  0,  3 ]oclane,  m.p.  127 — 129°  [with  KHS04  at 
150 — 160°  gives  an  oil;  converted  by  Pb(OAc)4— C6H6  at  47°  into 

(VI) ],  and  with  boiling  Ac20-(II)  (not  -KOAc  or  -H2S04)  gives 
B-acetoxy-2  :  6-diphenyl- A6 -cycloocienone,  m.p.  123 — 124°. 

R.  S.  C. 

Action  of  acid  anhydrides  on  acenaphthenone.  E.  Ghigi  (Ber., 
1940,  73,  [ B ],  677 — 700). — Acenaphthenone  (I)  and  boiling  AcsO- 
NaOAc  (10  hr.)  give  l-acetoxy-8-acetylacenaphthylene  (II),  m.p.  133 — 
134°,  which  is  oxidised  by  KMn04  in  C6H6  to  1  :  8-C10H6(CO2H)2 

(III)  or  by  cold  Cr03  to  (III)  and  a  little  acenaphthenequinone. 

(II)  and  aq.  NaOH  yield  the  corresponding  7-OH-compound  (IV), 
m.p.  117°  [Na,  Felu,  and  Cu  salts;  Me  ether  m.p.  131 — 132° 
(CH2N2);  benzoate,  m.p.  148 — 149°;  phenylhydrazone,  m.p.  196 — 
198°,  and  thence  4:5-1':  8'-naphthylene-\-phenyl-3-methylpyrazole, 
m.p.  103°;  p-nilrophenylhydrazone,  m.p.  206 — 207°  (decomp.),  and 
corresponding  pyrazole,  m.p.  247°;  oxime,  m.p.  201 — 203°;  semi- 
carbazone,  m.p.  235 — 236°  (decomp.)],  with  a  considerable  amount 
of  diacenaphthylidenone  (V).  (I)  and  Ac20-C5H6N  at  room  temp, 

for  4  days  give  a  little  diacenaphthylidenedione  (VI),  a  product, 
m.p.  225 — 235°,  and  the  compound,  (II)+C5H5N,  m.p.  145 — 147°. 

(IV)  with  Na2Cr207-Ac0H  at  85°,  or  aq.  KMn04-NaOH,  or  aq. 
H202  at  100°  (bath),  gives  1  :  8-C10H6(CO)2O.  Other  reactions  of 
(IV)  are  :  with  boiling  Pb(OAc)4-C6H6,  it  gives  a  compound,  m.p. 
215—220°  (decomp.);  with  KOH  at  250°,  8  :  l-C10H6Me-CO2H, 
m.p.  152—153°  (lit.  130—131°);  with  PhN2Cl-aq.  KOH-EtOH, 
acenaphthenequinonephenylhydrazone ;  with  MgPhBr-Et20,  it  yields 
(I)  and  COPhMe;  with  MgMeI-Et20,  (probably)  the  inner  ether, 
m.p.  74 — 75°,  of  1 -hydroxy -8- a~hy dr oxyieopropylacenaphthylene  ;  with 
Zn  dust,  acenaphthcne  is  formed ;  with  Cu-quinoline,  (I) ;  with  20% 
aq.  NaOH  or  HC1— MeOH,  (V) ;  with  Br,  dibromoacenaphthenone, 
m.p.  161 — 162°;  other  (largely  negative)  reactions  of  (IV)  are  given. 
Mg  acenaphthenonyl  bromide  [from  monobromoacenaphthenone 

(VII)  and  Mg-xylene]  with  cold  AcCl  yields  (VI)  and  7  :  7'-diace- 

naphthenonyl ;  the  latter  is  also  obtained  from  (VII)-Mg-EtOAc 
(trace  of  I).  (II)  and  A1C12  at  140°  yield  (probably)  7 -hydroxy- 
4:  8-diacetylacenaphthylene  (VIII),  m.p.  166 — 167°  ( bisphenylhydraz - 
one,  m.p.  233°;  acetate,  m.p.  175°),  oxidised  by  aq.  KMn04-NaOH 
or  Cr02  to  4-acetyl-  and  4-carboxy-naphthalic  anhydride.  (VIII) 
and  PhN2Cl-aq.  NaOH-EtOH  afford  i-acetylacenaphthenequinone- 
8-monophenylhydrazone,  m.p.  215°.  (I)  and  Bz20-NaOBz  at  160° 

yield  l-henzoyloxy-8-benzoylacenaphthylene,  forms  m.p.  145°  and  202 — 
203°,  hydrolysed  (best  by  alkali)  to  7-hydroxy-8-benzoylacenaphthylene 
(IX),  m.p.  100°  ( acetate ,  m.p.  163°;  pyrazole,  m.p.  193 — 194°,  from 
NHPh-NHj).  (IX)  with  PhN2Cl  gives  acenaphthenequinonephenyl- 
hydrazone,  with  boiling  AcaO-NaOAc  yields  (II),  with  KOH  at 
250° affords  8  :  l-C10H4Me-CO2H.  with  H2S04  at  150— 160°  gives  (VI). 
and  by  Clemmensen  reduction,  a  product,  m.p.  190 — 192°.  (I)— 

NaNH2-BzCl  afford  small  amounts  of  (III),  (IX),  and  (V)  [also 
from  (I)-KCN-MeOH].  (I)  and  MgPhBr-EtsO  yield  (probably) 
7-phenylacenaphthylene ,  m.p.  54 — 55°,  oxidised  by  Cr03— AcOH  to 

1  :  8-C10H„Bz-CO2H,  m.p.  131—132°  (lit.  110—112°).  A.  T.  P. 

Highly  arylated  aromatic  compounds.  X.  Action  of  Quinones 
on  phencyclone.  W.  Dilthey  and  M.  Leonhard  (Ber.,  1940,  73, 
[B],  430 — 432). — Phencyclone  (I)  and  1  :  4-OlC10H8lO  in  boiling 
PhCl  and  CO,  give  1  :  4-eWocarbonyl-l  :  4-diphenyl-2  :  3-diphenyl- 
ene-1  :  4  :  11  :  12-tetrahydroanthraquinone  (II),  m.p.  287 — 288°  (de¬ 
comp.)  after  darkening  (lit.  265 — 267°)  (preheated  to  280°),  slowly 
converted  by  NH2OH,HCl  in  boiling  C5H5N  into  1  :  i-diphenyl- 

2  :  3-diphenylene-l  1  ;  \2-dihydroanthraquinone,  m  p.  334 — 335°  (bath 
heated  to  330°),  which  passes  in  C6H5N  containing  a  little  KOH- 
MeOH  into  1  :  4-diphenyl-2  :  3-diphenyleneanthraquinone,  m.p.  376° 


(lit.  359°),  also  obtained  from  (II)  and  CrOs-AcOH  or 
^eH5N  (3  days).  1  :  4-e«<foCarbonyl-l  :  4-diphenyl-2  :  3^dip 
ene-1  :  4  :  9  :  lO-tetrahydronaphtha-5  :  8-quinone  has  m  p-  -6+ 
(decomp.)  (lit.  194°)  (bath  preheated  to  245°).  Naphthazarin  and 
(I)  in  boiling  anhyd.  CeHe  and  C02  afford  5  :  8-endocarbonyJ-a  :8- 
diphenyl-6  :  7-diphenylene-lS  :  14-dihydroquinizarin,  m.p-  -4+  tQe‘ 
comp.)  [ diacetate ,  m.p.  265°  (dccomp  ),  also  obtained  from  (1)  and 
diacetylnaphthazarinl .  H.  W. 


Aromatic  hydrocarbons  and  their  derivatives.  XXXI.  Syntheses 
in  the  pentacene  series.  E.  Clar  (Ber.,  1940,  73,  [B],  409 — 415).— 
Reduction  of  pentacenequinones  does  not  give  quinols  but  invariably 
leads  to  further  reduction  products.  BnzoQuinizarin  and  o- 
C6H4(C0)20  at  280—300°  give  5  :  7  :  12  :  14-tetrahydroxypentacene- 
6  :  13-quinone  (I),  reduced  by  Zn  dust  and  70%  AcOH  in  boiling 
C6H5N  containing  a  little  CuS04  to  5  :  7  :  12  :  14-tetrahydroxy- 
6  :  13-dihydropentacen-6-one  (II),  which  is  readily  oxidised  by  air 
and  best  isolated  as  the  tetr a-acetate ,  becomes  violet-red  at  230°, 
commences  to  melt  at  255°,  and  darkens  with  evolution  of  gas  at 
280°.  (II)  is  reduced  by  Zn  dust  and  boiling  dil.  NaOH  to 
5  :  7  :  12  :  14-tetrahydroxy-6  :  13-dihydropentacene  (III),  m.p. — 315° 
(decomp.),  softens  at  230°  in  a  sealed  capillary  (tetra-acetate, 
becomes  brown  at  270°,  m.p.  >370°) ;  direct  reduction  of  (I)  to 
(III)  by  Zn  dust  and  NaOH  is  very  slow. 
(Ill)  loses  H20  at  >200°/vac.  in  C02  and 
forms  pentacene- 5  :  12 -quinone,  m.p.  310 — 
315°  (decomp.),  darkens  and  softens  at  280° 
in  a  sealed  capillary,  which  does  not  give 
a  vat.  (Ill),  glycerol,  and  H2S04  at  120 — 
125°  give  1  :  14-7  :  8-dibenzpentacene-B  :  12- 
quinone  (IV),  m.p.  >370°,  converted  by 
NaCl,  somewhat  moist  ZnCl2,  and  Zn  dust  at  210°  into  3  :  3'-7  :  3"- 
di(tnmethylene) -1  :  2-5  :  8-dibenzanthracene,  m.p.  255 — 256°. 

H.  W. 


IV.— STEROLS  AND  STEROID  SAPOGENINS. 


Preparation  of  cholestenes,  cholestadienes,  and  cholestatrienes. 

E.  W.  Hollingsworth  (Iowa  State  Coll.  J.  Sci.,  1942,  17,  80 — 81). — 
A  summary  of  work  previously  abstracted  (A.,  1941,  II,  92;  1942, 
II,  25,  137,  167).  Dehydration  of  A4  : 6-cholestadien-3-ol  and 
A3 ;  6-cholestadien-7-ol  probably  yields  A2:4:e-  and  A3 : 5  r  7-chole- 
statriene,  respectively.  F.  R.  G. 


•  Product  of  irradiation  of  Ae  8-coprostadienol.  G.  Zuhlsdorff  (Ber., 
1940,  73,  [B],  328—331;  cf.  A.,  1939,  II,  18).— Exposure  of  A»-6- 
cholestadienol  [giving  first  A6  : 8-coprostadienol  (I)]  in  C„H#  to  a  Mg 
spark  light  affords  (I)  and  photocholestadienol- 2  (II),  m.p.  104°, 
[a]Jj9  +280°  (3  :  5 -dinitrobenzoate,  m.p.  151°),  which  is  isomeric  with 
(I),  contains  two  unconjugated  double  linkings,  and  gives  no  insol. 
digitonide.  With  Se  at  330°,  (II)  affords  unidentified  oils  and  a 
trace  of  cryst.  solid,  m.p.  190°.  Dehydrogenation  of  (II)  with 
Al(OBuv)3-COMe2  gives  an  oily  ketone  [semicarbaz'one,  C28H48ON3, 
m.p.  231—232°  (decomp.),  [a]J?  —13-8°].  (II)  and  H2-Pt-black- 
AcOH  yield  a  H2-derivative,  m.p.  88 — 90°,  [a]}>  +55-2°,  purified 
through  its  3  :  5 -dinitrobenzoate,  m.p.  181°,  [a]l?  +53°.  (II)  and 
HC1-CHC13  give  an  isomeride,  m.p.  136°,  [a]??  —64-5°  (3  :  5-dinitro- 
benzoate,  m.p.  147 — 148°,  [a]jf,j  +5-85°;  acetate,  m.p.  92°,  [o]|,D  —35°; 
no  digitonide),  which  contains  conjugated  double  linkings  and  is 
hydrogenated  to  a  H2-compound  (3  :  5- dinitrobenzoate,  m.p.  112 — 
113°,  [a]£  +18-2°).  [a]  are  in  CHC1S.  A.  T.  P. 

A1I-Dehydroneoergosterol.  A.  Windaus  and  C.  Roosen-Runge 
(Ber.,  1940,  73,  [B],  321— 325).— Irradiation  (sunlight)  of  dehydro- 
ergosteryl  acetate  in  EtOH-C  0Hc-eosin  in  absence  of  air  gives  a 
bimol.  diacetate,  m.p.  194°,  [ajjj’  —241°  in  CHC13  (cf.  Ando,  A., 
1940,  II,  43),  converted  by  AcsO  at  165—170°  into  A "-dehydroneo- 
ergosleryl  acetate  (I),  C29H40O2,  m.p.  199°,  [dJi,0  +41°  in  CHC13. 
Hydrogenation  (Pt-black;  AcOH-EtaO)  of  (I)  yields  dihydroneo- 
ergosteryl  acetate,  new  m.p.  122°.  A.  T.  P. 


Subsidiary  sterols  of  yeast.  VII.  Zymosterol.  H.  Wieland,  F. 
Rath,  and  W.  Benend  VIII.  Constitution  of  ascosterol,  fseco- 
sterol,  episterol,  and  neosterol.  H.  Wieland,  F.  Rath,  and  H.  Hesse 
( Annalen ,  1941,  548,  19—33,  34—39;  cf.  A.,  1929,  1200;  1937,  II, 
416;  1942,  II,  58). — VII.  Zymosterol  (I),  [u]d  +49°,  contains  an 
easily  reducible  terminal  C!CMe2  and  a  non-reducible  C1C  at  C(9)- 
C<n)  (cf-  Heath-Brown  et  al.,  A.,  1941,  II,  41).  Hydrogenation 
(Pt02)  of  the  benzoate  (II),  m.p.  126—128°  (clear  at  138°),  [a]D 
+  37°,  in  EtOAc  gives  dihydrozvmosteryl  [ a-zymostenyl ]  benzoate  (III), 
m.p.  140—142°  (clear  at  165°),  [a]D  +41°,  and  thence  (KOH-MeOH) 
a-zymostenol  (IV),  m.p.  128 — 129°,  [o]u  +50°,  also  obtained  by 
hydrogenating  (I)  in  EtOAc ;  that  of  zymosteryl  acetate  (V)  m  p 
106 — 108°,  [a]n  +34°,  yields  a-zymostenyl  acetate,  m.p.  128 — 129° 
[a]u  +31  5°,  also  obtained  from  (IV)  by  Ac20.  Passing  HC1  into 
(III)  in  CHC13  yields  j3-cholestenyl  benzoate  (VI),  m.p.  172 — 174° 
(lit.' 168°),  [<z]D  +31°  (Ut-  32-5°)  [and  thence  £-cholestenol  (VIII 
m.p.  131—133°  (lit.  130°)  (acetate,  m.p.  90—92°,  [0%  +22-8°)]' 
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and  cholesterol  (as  benzoate ;  fully  identified) .  Similar  treatment  of 
a-cholestenyl  benzoate  (VIII)  yields  only  (VI).  1  H2  is  absorbed 

by  (VII)  to  yield  cholestanol  and  by  cholesteryl  acetate  to  yield 
cholestanyl  [zymostanyl]  acetate.  Short  hydrogenation  (PtO,)  of 

(II)  in  Ac20— Et20  gives  (III),  but  during  longer  shaking  isomeris¬ 
ation  to  (VIII)  occurs;  similarly  a-cholestenyl  acetate  is  obtained 
from  (V) ;  the  isomerisations  are  confirmed  by  shaking  preformed 

(III)  and  (IV)  with  H2-Pt-AcOH,  but  (I)  is  unaffected.  With 
A1  (OPr/j)  j-cyc/ohexanone-PhMe  or,  less  well,  Al(OPr0)3-COMe2-C,H, 
or  CuO  at  300°,  (I)  gives  zymostadienone ,  m.p..  104 — 105°,  [a]f? 
+  75-5°  [purified  by  way  of  the  semicarbazone,  m  p.  230°  (decomp.)]. 
Similarly,  (IV)  gives  zymostenone,  m.p.  124 — 125°,  [ a ][!  +71-5° 
(70-5°)  [purified  by  way  of  the  semicarbazone,  m.p.  243°  (decomp.)], 
reduced  by  Al(OPr3)3-Pr0OH-PhMe  to  (IV)  and  a  substance,  m.p. 
155 — 156°,  [a]n  +49°.  Ozonisation  of  (I),  but  not  of  (IV),  gives 
COMe2. 

VIII.  Ascosterol,  new  m.p.  140 — 142°,  [a]D  +45°,  is  C2,H45OH. 
It  contains  a  CHZ  in  the  side-chain  and  an  ethylenic  linking  at 
C(!)  or  C(,)-C(t).  The  benzoate,  new  m.p.  128 — 130°,  [a]D  +37-8°, 
with  H2-Pt02  in  AcOH  gives  a-ergostenyl  benzoate  (IX),  m.p. 
136 — 138°  (lit.  118 — 120°)  (identified  by  mixed  m.p.,  hydrolysis, 
and  then  oxidation),  and  with  Pt-N2-EtOAc  gives  faecosterol 
benzoate  (X),  m.p.  144 — 146°,  [a]D  +34°.  The  derived  Recosterol, 
new  m.p.  160 — 162°,  [a]D  +42°  (acetate,  m.p.  159 — 161°,  [a]D 
+20°),  has  a  CH21  in  the  same  position  in  the  side-chain  but  a 
C(g:  j4)-ethylenic  linking;  it  is  hydrogenated  in  AcOH  to  a-ergo- 
stenol  (XI)  [(X)  similarly  yields  (IX)],  but  is  unaffected  by  Na- 
PrOH;  with  O,  in  AcOH  it  gives  30%  of  0H2O,  Pt-N2-Et20 
does  not  isomerise  (X).  Episterol,  m.p.  150 — 151°,  [a]n  —5°  (acetate, 
m.p.  160 — 162°,  [a]D  —3-5°),  contains  CH2!  in  the  side-chain  and 
a  C(9;  14)-ethylenic  linking;  it  is  reduced  (H2-Pt02;  AcOH)  to 
(XI),  is  unaffected  by  Pt  -N2  EtOAc,  and  with  O,  gives  45%  of 
CH20.  Contrary  to  Callow  (A.,  1931,  618),  neosterol,  [a]D  —42° 
(aaetate,  [a]D  —66-7°),  is  a  C<14)-epimeride  of  tsoergosterol ;  with  03 
in  AcOH  it  gives  CHMePr+CHO  (44%) ;  hydrogenation  gives  a-di- 
hydroergosterol  (XII),  but  that  of  the  benzoate,  new  m.p.  171 — 
173°,  [a]n  —42°,  or  of  the  benzoate  of  (XII)  gives  (IX).  Isolation 
of  the  above-named  sterols  and  of  (XII)  from  crude  yeast-sterols  is 
>  improved,  [a]  are  in  CHC13.  R.  S.  C. 


Tetrahydioxycholane  [sulphate],  trihydroxycholene,  and  trihydroxy- 
bisnorsterocholanie  acid  from  the  bile  o£  Rana  catesbina,  Shaw. 
Y.  Kurauti  and  T.  Kazuno  ( Z .  physiol.  Chem.,  1939,  262,  53—60). — 
The  bile  is  extracted  with  Et20  and  the  extract  is  shaken  with  dil. 
aq.  Na2C03  (the  residual  Et20-sol.  portion  is  hydrolysed,  thereby 
giving  cholesterol),  which  removes  trihydroxybisnorsterocholanic  acid, 
(  ?)  C2jjH4 4O5,  m.p,  172°,  [a]^  +21-58°  in  EtOH,  which  gives  a  violet- 
red  Liebermann  but  no  Hammarsten  reaction.  It  is  oxidised  by 
Cr03  in  A  cOH  to  triketobisnorsterocholanic  acid,  m.p.  230 — 231° 
(Me  ester,  m.p.  150°,  and  its  oxime,  m.p,  222°).  Saturation  of  the 
bile  (freed  from  Et20-sol.  substances  and  mucin),  with  NaCl  gives 
Na  tetrahydroxycholanyl  sulphate  (  +  H20),  m.p.  178°,  [a]p  +8-72° 
in  H20,  which  does  not  decolorise  KMnO,  or  add  Br  and  is  stable 

to  active  H.  It  is  hydrolysed 
v.CHMe-CHEt-OH  by  KOH  to  h2S04  and  trx- 

aI/  \  '  hydroxycholene  (I),  m.p.  177°, 

LJ  [a]},5  +34-36°  in  MeOH  (di- 

...  bromide,  m.p.  180°;  diacetate, 
q  (  '  m.p.  180°,  and  non-cryst.  tri¬ 

acetate),  which  immediately  de¬ 
colorises  KMn04.  (I)  is  oxidised  by  Cr03-AcOH  to  triketocholene 
(II),  m.p.  240 — 242°  (Irioxtme,  decomp.  247°),  which  does  not  give 
the  Jaffe  reaction  with  picric  acid.  (I)  is  hydrogenated  (Pt02  in 
EtOAc)  to  trihydroxydihydrocholene  (trihydroxycholane) ,  m.p.  185 — 
186°,  [a]ij2  +31-54°  in  EtOH,  which  yields  triketocholane ,  decomp. 
245°.  Reduction  (Clemmensen)  of  (II)  gives  a  non-cryst.  substance 
which  does  not  solidify  after  treatment  with  H2-Pt02.  H.  W. 


OH 


Bile  acids.  LVTT.  Separation  of  the  constituents  of  ox  bile. 

H.  Wieland  and  W.  Seibert  [with  M.  Heki]  (Z.  physiol.  Chem., 
1939,  262.  1 — 19), — The  hydroxycholanic  acids  can  be  separated 
from  one  another  by  shaking  their  solution  in  Et20  with  15%  aq. 
HC1  which  removes  cholic  acid  (I)  quantitatively  whereas  deoxy- 
cholic  (II)  and  anthropodeoxycholic  (3  :  7-dihydroxycholanic)  acid 
(III)  remain  almost  entirely  in  the  Et20,  from  which  they  can  be 
removed  by  25%  aq.  HC1 ;  very  little  lithocholic  (IV)  and  no  cholanic 
acid  pass  into  the  aq.  acid.  The  separation  depends, largely  at  any 
rate  on  the  basicity  of  the  OH  groups.  The  method  is  applied  to 
the  separation  of  ox  bile  into  (I),  (II),  (III),  cholesterol  (V),  weak 
acids,  pigment,  and  fatty  acids  (VI).  Successive  treatments  of  (VI) 
with  KOH  and  LiOH  removes  true  (VI),  leaving  the  "  subsidiary 
acids”  from  which  a  small  amount  of  (III)  is  extracted  by  25% 
aq.  HC1;  the  residual  material  is  esterified  (CH2N2)  qnd  the  esters 
are  fractionally  hydrolysed,  whereby  a  small  proportion  of  (IV)  is 
readily  removed ;  more  drastic  hydrolysis  of  the  residual  esters 
leads  to  (V)  (small  amount),  sapocholic  (VII),  ursolic,  and  oleanolic 
acid.  (VII)  is  with  difficulty  freed  from  solvent  of  crystallisation 
but  appears  to  be  C30H48O3;  it  is  best  purified  through  its  acetate, 
m.p.  231—233°  {Me  ester,  m.p.  185—186°).  H.  W.  ■ 


W 


Bile  acids.  LVin.  Behaviour  of  the  diketohydroxamic  acid, 
C24H35ObN,  and  other  hydroxamic  acids  towards  alkaline  perman¬ 
ganate  solution.  M.  Schenck  ( Z .  physiol. 
Chem.,  1939,  262,  47— 52).— Oxidation  of 
the  acids  +  (R  =  O  or  N-OH)  by  alkaline 
permanganate  give  cilianic  acid  and  N2  with 
a  small  proportion  of  NsO.  Similar  treat¬ 
ment  of  benz-  and  acet-hydroxamic  acid 
yields  N20  with  a  small  proportion  of  N2. 
The  reaction  appears  characteristic  of  hy¬ 
droxamic  acids.  The  difference  in  the  pro¬ 
portions  of  the  gases  evolved  is  attributed 
to  differing  ease  of  oxidation  of  the  resultant  acids.  H.  W. 
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Bile  acids  and  related  substances.  XXVI.  Derivatives  of  mtio- 
cholanic  acid  with  oxygen  in  3-  and  11-position.  A.  Lardon  and 
T.  Reichstein  (Helv.  Chim.  Acta,  1943,  26,  705 — 715). — Me  3-keto- 
Au-aetiocholenate  and  NHAcBr  in  aq.  COMe2  at  18°  give  Me  12- 
bromo-\\-hydroxy-3-ketocetiocholanate  (I),  m.p.  188 — 190°,  and  amor¬ 
phous  material  (II).  0rO3  in  AcOH  at  18°  oxidises  (I)  to  Me 
1 2-bromo-3  :  ll-diketoatiocholanate,  m.p.  170 — 173°,  debrominated 
(Zn  dust  and  AcOH)  to  Me  3  :  11  -dihetocetiocholanate  (III),  m.p. 
184 — 186°,  [a]},6  +92-8°±2°  in  COMe2.  Oxidation  followed  by 
debromination  of  (II)  gives  (in).  Me  3  :  1 2  diketo  M-trliochoienale , 
m.p.  174 — 176°,  [a]J/  +91-l°  +  2°  in  COMez,  and  non-cryst.  material. 
Br  in  AcOH  converts  (III)  into  the  4-Br-ester,  which  passes  in 
boiling  C5H5N  into  Me  3  :  1  l-diketo-A*-aetiocholenate,  m.p.  173 — 
177°.  Me  3(a)-acetoxy-A1,-aetiocholenate  and  NHAcBr  inaq.COMe2 
at  18°  afford  the  bromohydrin  (IV),  m.p.  216 — 220°,  transformed  by 
oxidation  followed  by  debromination  into  Me  1 1  -he to- 3(a) -acetoxy- 
cetiocholanate  (V),  m.p.  147 — 149°,  [a]JJ  +98T°±2° in  COMe2 ;  similar 
treatment  of  the  mother-liquors  from  (IV)  affords  (V)  and  (?)Me 
12-keto-3(a)-acetoxy-A9-$tiocholenate,  m.p.  156 — 158°.  Hydrolysis 
of  (V)  gives  the  3(a)-OH-ester,  m.p.  155 — 158°,  oxidised  to  (III). 
Reduction  (H2-Pt02  in  AcOH)  of  (III)  leads  to  Me  3(a)-  [identified 
by  conversion  into  (V)]  and  3(0)-hydroxy-l  1  -ketoa-tiocholanate,  m.p. 
172—175°,  [a]f?  +72-l°±2°  in  COMe2  ( acetate ,  m.p.  129— 131°.  [a]g 
+  7T8°u  2°  in  COMeJ.  M.p.  are  corr.  (block).  H.  W. 


Rearrangement  reactions  of  brominated  derivatives  of  cholesterol. 
VII.  Preparation  of  A1:S_*:6-androstadien-17-ol-3-one.  H.  H.  In- 

hoffen,  G.  Ziihlsdorff,  and  H.  Minion  {Ber.,  1940,  73,  [£],  451 — 
457). — 2-Bromocholestanone  (I)  and  boiling  2  ;  6-dimethylpyridine 
very  smoothly  yield  a  cholestanonyl-'l  :  6  d imethylpyridinium  hydro¬ 
bromide,  m.p.  299 — 300°,  whereas  under  similar  conditions  2  ;  4-di- 
methylpyridine  gives  A1 ;  2-cholestenone.  The  formation  of  pyrid- 
mium  compounds  from  (I)  or  2  :  4-dibromocholestanone  appears  to 
be  inhibited  by  Me  at  C(1)  of  the  C5H5N.  Androstanolone  acetate 
is  converted  by  Br  in  AcOH  at  room  temp,  into  2  ;  i-dibromo- 
androstan-Yl-ol-3-one-  acetate,  m.p.  194°  (decomp.),  converted  by 
boiling  anhyd.  C5H5N  into  a  pyndinium  hydrobromide  C26H3403NBr, 
m.p.  228 — 229°,  but  by  boiling  collidine  into  AI:2_4 ■h-androstadien- 
ll-ol-3-one  acetate  (I),  m.p.  151 — 152°,  [a]j>  +28-1°  in  CHC13  (semi¬ 
carbazone,  m.p.  205—206°),  in  69%  yield.  (I)  is  hydrolysed  by 
boiling  KOH-MeOH  to  A1 :2_4:  s-androstadien-n-ol-3-one,  m.p.  168 — 
169°,  [a]jJ*  +22-5°  in  CHC13,  which  is  converted  by  the  requisite 
anhydride  and  C5H6N  into  the  propionate,  m.p.  138 — 139°,  butyrate, 
m.p.  82 — 83°,  valerate,  m.p.  76 — 77°,  and  benzoate,  m.p.  215 — 216°, 
(I)  is  oxidised  [Al(OPr£)3  and  cyclohexanone  in  boiling  PhMe]  to 
A1  :i~i>s-androstadiene-3  :  \7-dione,  m.p.  139 — 140°,  [a]jf  +115-8°  in 
CHCIj  (disemicarbazone ,  decomp.  >350°,  becomes  discoloured  at 
— 320°).  H.  W. 


Isomerisation  of  17-hydroxy-20-ketosteroids.  HI.  C.  W.  Shoppee 
and  D.  A.  Prins  (Helv.  Chim.  Acta,  1943,  26,  1004 — 1016). — 
3(0)  :  17(a)-Diacetoxy-A5-pregnen-20-one  is  scarcely  affected  when 
distilled  with  or  without  Zn  at  210 — 240°/10  mm.  or  subjected  to 
protracted  treatment  in  PhMe  at  110°  or  xylene  at  140°.  With 
C6H6N  HCONH2  it  gives  a  very  small  proportion  of  the  17-mono¬ 
acetate.  The  corresponding  17(a)-benzoyloxy-3((3)-acetoxy-com- 
pound  at  250 — 280°/10  mm.  yields  3(j3)-acetoxy-A6 ;  ,9-pregnadien- 
20-one  (I),  m.p.  174°,  [a]i>2  — 29  1°+4°  in  COMe2,  in  20%  yield, 
with  a  small  amount  of  pregnalrien-20-one,  m.p.  142 — 143°,  softens 
at~138°,  [a] — 106°  +  3°  in  COMe2,  hydrogenated  (PtOz  in  AcOH) 
to  a.Uopregnan-20-one,  m.p.  128 — 130°  (2  ;  4-dinitrophenylhydraz- 
one,  m.p.  222 — 224°),  also  obtained  from  a//opregnane-3  ;  20-dione. 
17-OAc  or  -OBz  is  therefore  difficultly  removable  from  20-keto- 
steroids  and  the  direct  removal  of  OH  from  this  class  of  compounds 
would  appear  scarcely  practicable.  Hence  it  is  probable  that  the 
conversion  of  17(a)-hydroxy-3(0)-acetoxy-A5-pregnen-2O-one  (II)  into 
(I)  by  POCl3  in  C5H6N  at  100°  occurs  through  the  17-Cl-compound. 
(I)  is  also  obtained  in  poor  yield  by  converting  (C5H6N-POCl3) 
17(a)-hydroxy-3(0)-acetoxy-A5-pregnen-A2<>-inene  into  3 (fl)-acetoxy- 
Ai:16-pregnadien-A2a-inene,  m.p.  175 — 177°,  [a]j,6  — 59-9°  +  3°  in 
dioxan,  which  is  then  treated  with  HgO-AczO-AcOH  followed  by 
BF3-Et20  or  with  HgCl2-NH2Ph-H20-C6Hc  at  60°.  The  product 
of  the  reaction  of  PBr3  and  CSH5N  on  (II)  according  to  Juvala 
(A.,  1930,  1401)  is  not  homogeneous  and  consists  largely  of  17a(0)- 
hydroxy-3(0)-acetoxy-17a-methyl-D-homo-A6-androsten-17-one,  m.p. 
168 — 170°  (alters  at  152°);  in  an  excess  of  cold  C5H6N,  OH  is  not 
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exchanged  for  Br.  The  mechanism  of  the  changes  is  discussed. 
M.p.  are  corr.  (block).  H.  W. 

Constituents  of  the  adrenal  cortex  and  related  substances.  LX. 
A 1 1  -Dehydroprogesterone ,  P.  Hegner  and  T.  Reichstein  (Helv.  Chim. 
Acta,  1943,  26,  715 — 721). — 12(j8)-Hydroxyprogesterone  (prep,  start¬ 
ing  from  Me  deoxycholate  described)  is  converted  by  BzCl  in  C5H5N- 
C„H,  at  20°  and  then  60°  into  the  benzoate,  m.p.  164 — 166°,  [a]i? 
+  96-2°  +  2°  in  COMe2.  This  passes  at  310 — 320°/12  mm.  into 
A n-dehydroprogesterone,  m.p.  175 — 177°,  [ajj?  +  180-5°+2°in  COMe2, 
which  in  the  Clauberg  test  has  at  least  half  the  physiological  activity 
of  progesterone.  The  "  A 1  ] -dehydroprogesterone  "  of  Shoppee  and 
Reichstein  (A.,  1941,  II,  259)  is  probably  the  A*-compound.  Me 
nordeoxycholate  12-monoacetate  has  m.p.  176 — 177°.  M.p.  are  corr. 
(block).  H.  W. 

Constituents  of  the  adrenal  cortex  and  related  substances.  LXI. 
11-Ketoprogesterone.  P.  Hegner  and  T.  Reichstein  {Helv.  Chim. 
Acta,  1943,  26,  721—' 729).— Pregnan-12(/3)-ol-3  :  20-dione  and  BzCl 
in  C,H,,-C5H5N  at  room  temp,  and  then  at  60°  give  the  benzoate, 
m.p.  166 — 167°,  [a]y  4-92-6°  i  1-0“  in  COMe2,  which  passes  at 
308 — 310°/12  mm.  into  BzOH  and  &ll-pregnene-Z  :  20-dione  (I), 
m.p.  132—133°,  [a]{?  +  84-7°±3°.  [a]J$6I  +104°±3°  in  COMe2. 

(I)  with  NHAcBr  in  aq.  COMe2  at  20°  gives  12-bromopregnan-ll-ol- 
3  :  20-dione  (II),  m.p.  ~238 — 245°  (decomp.),  oxidised  by  Cr03  in 
AcOH-CHCljto  12-bromopregnane-3  :  11  .  20-trione,  m.p.  176 — 184°, 
which  is  debrominated  by  Zn  dust  and  AcOH  to  pregnane-0  :  1 1  :  20- 
trione  (III),  m.p.  164 — 156°,  [a]?,0  +  119-5°±2°  in  COMe2.  This  is 
converted  by  Br  in  HBr-AcOH  into  the  4-Br-compound,  m.p. 
158 — 160°.  debrominated  to  11-ketoprogesterone,  m.p.  173—175°, 
Ml?  +243-5° 4  6°,  [a]J461  +283° +  6°  in  COMe2,  identical  with  the 
product  from  corticosterone.  Oxidation  of  the  by-products  from 

(II)  followed  by  debromination  leads  to  (I),  (III),  probably  As- 

pregnene-3  :  11  :  20-trione,  m.p.  184 — 186°,  and  an  unidentified  sub¬ 
stance.  M.p.  are  corr.  (block).  H.  W. 

Constituents  of  the  adrenal  cortex  and  related  substances.  LXn. 
Partial  synthesis  of  11-dehydrocorticosterone.  A.  Lardon  and  T. 
Reichstein  (Helv.  Chim.  Acta,  1943,  26,  747 — 755). — ll-Keto-Z(f)- 
acetoxycetiocholanic  acid,  m.p.  173 — 176°  after  sublimation  in  a  high 
vac.,  or  m.p.  112°  and  173—176°  after  resolidification  if  cryst. 
from  Et20-light  petroleum  (Me  ester,  m.p.  129 — 131°),  is  converted 
by  successive  treatments  with  SOCl2  and  CH2N2  in  C,Ht  into 
2  l-diazopregnan-3(j3)-ol- 1 1  :  20-dione  acetate,  hydrolysed  by  KOH- 
MeOH  at  20°  to  the  resinous  alcohol;  this  is  converted  by  anhyd. 
AcOH  at  95 — 100°  into  pregnane-Z(f)  :  2l-diol-\l  :  20-dione  21-mono¬ 
acetate  (I),  m.p.  178 — 181°,  which  with  Ac20-C5H5N  affords  the 
3(/8)  :  21-diacetate,  m.p.  169—171°.  (I)  is  oxidised  by  CrOs  in  AcOH 

to  pregnan-21-ol-Z  :  11  ;  20-trione  acetate,  m.p.  153 — 155°,  [+?? 

+  107-2° +  4°  in  COMe2.  This  with  Br  in  AcOH  affords  its  4-Br- 
derivative,  converted  by  boiling  C5H5N  into  A4-pregnen-21-ol- 
3:11:  20-trione  acetate  (dehydrocorticosterone  acetate),  m.p.  175 — 
178°,  [a]f?  +210-7°  +  3°  in  COMe2.  M.p.  are  corr.  (block) ;  limit  of 
error  ±2°.  fj  \y. 

V.— TERPENES  AND  TRITERPENOID  SAPOGENINS. 

Dependence  of  optical  rotatory  power  on  chemical  constitution. 
XXII.  Rotatory  dispersion  of  enantiomeric  o-,  m-,  and  p-aitto-  and 
p-dimethylamino-benzylideneaminomethylenecamphor.  B.  K.  Singh 

and  S.  C.  Sen  ( Proc .  Indian  Acad.  Sci.,  1943,  17,  A,  33 40). - 

Armnomethylene-af-,  -1-.  or  -d/-camphor  (A)  with  o-  or  m- 
N02-C,H4-CHO  in  MeOH  at  45 — 50°  gives  d-  and  l-o-,  m.p.  168 — 
170°,  dl-o-,  m.p.  182 — 183°,  d-  and  1  m-,  m.p.  159 — 161°,  and 
dl-m-nitrobenzylideneaminomethylenecamphor,  m.p.  150 — 152°.  p- 
N02-C,H4-CHb,  (+),  and  Na2S04  in  MeOH  at  45 — 50°  or,  for 
£-NMe2-C„H4-CHO,  at  room  temp,  gives  d-  or  1-p-nitro-,  m.p  200 — 
202°,  dl-p-mtro-,  m.p.  214 — 216°,  d-,  1-,  or  dl-p -dimethylamino- 
benzyhdeneaminomethylenecamphor,  m.p.  66 — 68°.  [M]  decrease  in 

the  order  p  >  m  >  o  in  MeOH,  EtOH,  CHC13,  and  C5H5N  (decreas¬ 
ing  in  that  order)  but  p  >  o  >  m  in  COMe2  (intermediate  between 
EtOH  and  CHC13)  (cf.  Betti,  A.,  1923,  ii,  474).  R.  S.  C. 

Attempted  preparation  of  a  homocamphor. — See  A.,  1943,  II,  264. 

Sesquiterpenes.  LIX.  Oxidative  degradation  of  the  adduct  of 
caryophyllene  and  maleic  anhydride.  L.  Ruzicka,  P.  A.  Plattner, 
and  L.  Werner  (Helv.  Chim.  Acta,  1943,  26,  966 — 974  ;  cf.  A,,  1942, 
II,  370). — Ozonisation  of  the  adduct  does  not  give  readily  volatile 
compounds  such  as  aldehyde  and  ketones  and  the  acids,  as  Me 
esters,  do  not  easily  volatilise  and  do  not  give  cryst.  derivatives. 
Oxidation  of  the  crude  ozonisation  product  with  KMn04  in  aq. 
Na2C03,  methylation  of  the  product,  and  fractional  distillation  of 
the  Me  esters  followed  by  hydrolysis  leads  to  H2C204  as  sole  crystal- 
lisable  compound  from  the  more  volatile  fractions.  The  less  volatile 
fractions  are  transformed  into  the  corresponding  anilides,  thus 
leading  to  the  recognition  of  d  leans  norcaryophyllenic  (Ii ,  d-trans- 
caryophyllenic  (II),  and  homocaryophyllenic  acid  (III)f  (I),  m.p. 
122 — 124-5°,  [a]J^  +91-8°  in  C,H9,  +89-0°  in  CHC13,  gives  a  Me  ester, 
b.p.  100°/14  mm.,  [a]D  +48-6°  (l  =  1),  [a]??  +59-5°  in  MeOH,  and 
a  dianilide,  m.p.  178—179°,  [a]??  +178°  in  CHC13.  (II),  m.p.  75— 


77°.  [a]!,1  +35-3°  in  C,HB  [Me2  ester,  b.p.  85°/0-5  mm.,  Me  +447f 
m  MeOH;  dianilide  (IV),  m.p.  281—283°,  [a]f,‘“  +19“  inC5H5>j, 
is  converted  by  boiling  AcsO  into  the  cts-anhydride,  which,  witn 
H20,  gives  the  cis-acid,  m.p.  74 — 75°,  [a]j>  —45-3°  in  CBH6  (Me, 
ester,  b.p.  85°/0-5  mm.,  [al?P  -36-3°  in  C.H. ;  dianilide.  m.p.  198— 
199°,  [o]g>  -  161°  in  CHC13).  Esterification  of  (HI)  and  conversion 
of  the  ester  into  the  anilide  leads  to  the  isolation  cri  (IV)  and 
homocaryophyllendianilide,  m.p.  18JJ — 184°,  [a]i?  —  71-4°  in  CHC13 
(corresponding  non-cryst.  acid,  [aj{?  +105°  in  CBH„.  and  its  Mei 
ester,  b.p.  90°/0  5  mm„  [a)jf  +50°  in  C„HS).  M.p.  are  corr. 

H.  W. 

4  ;  8-Dimethyl-6-/ropropylazulene. — See  A.,  1943,  II,  258. 


Constitution  of  cafestol.  IV.  A.  Wettstein  and  K.  Miescher 
(Helv.  Chim.  Acta,  1943,  26,  788—800;  cf.  A.,  1943,  II,  203).— It 
Is  shown  that  cafestol  (I)  contains  a  furan  ring  with  two  double 
linkings.  Oxidation  of  epoxynorcafestadienone  (II)  in  C,H,  by 
KMnO,-Na2C03  does  not  give  well-defined  products,  whereas  oxid¬ 
ation  in  COMe2  leads  to  apparently  greatly  degraded  HjO-sol. 
materials  but  no  H2C2Ot.  OsO,  reacts  violently  but  in  presence  or 
absence  of  CBHBN  only  unchanged  (II)  could  be  isolated ;  the 
by-products  do  not  yield  homogeneous  substances  when  oxidised 
further  with  HIO,.  Treatment  of  epoxynorcafestadienyl  acetate 
(the  free  alcohol,  m.p.  64 — 66°,  becomes  dark  yellow  when  exposed 
to  light  and  air)  with  Pb(OAc)4  in  C#H,  consumes  1  mol.  of  the 
reagent  but  gives  very  unstable  products.  Oxidation  of  cafestyl 
acetate  by  o  C02H-C„H4-C03H  in  Et20  and  hydrogenation  (Pt02 
in  AcOH)  of  the  product  leads  to  cafestanetriolcarboxylolactone 
monoacetate  [dihydroxycafestanolide  monoacetate]  (III),  m.p.  244 — 
245°,  which  is  saturated,  scarcely  affected  by  catalytic  hydrogen¬ 
ation,  does  not  reduce  Ag20-NH3,  does  not  give  a  semicarbazone, 
contains  1  active  H,  and  is  not  affected  by  Ac20-C5H5N  or  Cr03- 
AcOH  at  room  temp.  (Ill)  is  hydrolysed  by  K2C03  in  boiling  aq. 
MeOH  to  dihydroxycafestanolide ,  m.p.  231 — 232°,  degraded  by  HI04 
to  ketonorcafestanolide  B,  m.p.  225 — 226°  when  rapidly  heated, 
231 — 232°  (transformation  into  prisms)  when  slowly  heated  (2  :  4- 
dinitrophenylhydrazone,  decomp.  310°).  The  reaction  of  (I),  its 
derivatives,  and  kahweol  with  SbCl3  and  other  colour  reactions  are 
described.  H.  W. 


Irradiation  of  abietic  acid  with  ultra-violet  rays.  R.  F.  Brown, 
G.  B.  Bachman,  and  S.  J.  Miller  (/.  Amer.  Chem.  Soc.,  1943,  65, 
623 — 626). — Irradiation  (Hg  lamp)  has  no  effect  on  abietic  acid  in 
CbH14  or  C,H,.  but  in  EtOH  gives  di-  (I)  and  tetra-hydroxyabietic 
acids,  formed  by  virtue  of  MeCHO  which  is  produced  (separate 
experiment)  by  irradiation  of  the  solvent  EtOH.  The  acids  are 
separated  by  making  use  of  their  insolubility  in  C6H14  and  pptg. 
(I)  therefrom  by  Bu20.  R-  S.  C. 


VL— HETEROCYCLIC. 

Effect  of  reduction  on  the  rotatory  power  of  some  furan  com¬ 
pounds.  S.  D.  Willson  (Iowa  State  Coll.  J.  Sci.,  1942,  17,  161 — 
162). — Reduction  of  l-/5-(2-furyl)valeric  and  if-|8-(2-furyl)hexoic  acid 
to  the  tetrahydro-  and  finally  to  the  Bu“  derivatives  is  accompanied 
in  both  cases  by  reversal  in  the  signs  of  rotation,  contrary  to  theory. 
Similarly  in  the  reduction  of  rf-/5-phenyl-/J-  (2-fury l)  propionic  acid 
the  sign  remains  unchanged.  F.  R.  G. 

Acylation  of  3-hydroxyfurans.  R.  E.  Lutz,  C.  E.  McGinn,  and 
P.  S.  Bailey  (J.  Amer.  Chem.  Soc.,  1943,  65,  843 — 849). — 3-Acetoxy- 
2  :  5-diphenylfuran  (I)  with  MgMeI-Et20  gives  the  3-OMgI  deriv¬ 
ative  (ID.  which  with  AcCl  at  the  b.p.  regenerates  (I),  with  BzCl  at 
10°  and  then  the  b.p.  gives  Z-benzoyloxy-2  :  5-diphenylfuran  (62%), 
m.p.  139 — 140°  [not  obtainable  from  (CHBzl)2  by  Bz20-H2S04; 
with  Ac20-H2S04  at  25°  or  MgMel  and  then  AcCl  (excess)  gives 
(I)],  cannot  be  methylated  with  Mel  or  Me2SO,  but  with  5%  HC1 
and  then  CH2N2-Et20  gives  a  little  3-methoxy-2  :  5-diphenylfuran, 
with  CHjCl-OMe-Et.O  at  the  b.p.  gives  2  :  o-diphenyl-Z-methoxy- 
methylfuran,  m.p.  75 — 75-5°  (with  Ac20-H2S04  or  PC15  gives  oils), 
and  with  ClC02Et-Et20  at  the  b.p.  gives  Et  2  :  5-diphenylfuran-Z- 
carboxylate  (III),  m.p.  66 — 67°  [unaffected  by  H2S04-Ac0H  at  25°; 
converted  by  MgEtI-Et20  and  then  AcCl  into  (I)].  With  PC15  at 
25°  and  then  H20,  (III)  yields  2-chloro-2  ;  5-diphenyl-2  :  3-dihydro- 
furan-3-one,  which  with  MgMeI-Et20  and  then  AcCl  gives  2  :  5  :  2'  :  5’- 
tetraphenyldi-2  :  3-dihydrofuran-3-on-2-yl  (IV),  m.p.  257 — 259°,  also 
obtained  from  (I)  by  boiling  FeCl3  -cone.  HCl-EtOH  and  converted 
into  (I)  by  MgEtBr-Et20,  followed  by  AcCl,  or  in  poor  yield  (owing 
to  further  reduction)  by  H2-Pt02-ZnCl2-HCl-Ac20,  With  Br-CCl4, 

(IV)  gives  its  4  ;  4'-Br2-dcrivative,  m.p.  278 — 280°  (decomp.),  also 
obtained  by  boiling  2-chloro-4-bromo-2  :  5-diphenyl-2  :  3-dihydro- 
furan-3-one  withCu-bronzeinC„H6.  3-Acetoxy-2  :  4:  5-triphenylfuran 

(V)  (prep,  from  CPhBzlCHBz  by  H2S04-Ac20  at  room  temp.)  with 
MgEtBr-Et20-N2  and  then  (a)  5%  H2S04  gives  2  :  4  :  5  :  2 ':  4'  :  5'- 
hexaphenyldi-2  :  3-dihydrofuran-3-on-2-yl  (VI),  ( b )  Me2S04-CeH„ 
gives  oils,  or  (c)  BzCl  or  AcCl  gives  2-hydroxy-2  :  4  :  5-triphenyl-2  :  3- 
dihydrofuran-3-one.  CPhBzlCHBz,  Bz20,  and  H2S04  at  50°  give 
Z-benzoyloxy-2  :  4  :  5-triphenylfuran,  m.p.  147-5 — 148°.  FeCl3-conc. 
HC1-AcOH-H20  or  I-conc.  HCl-AcOH-HsO  oxidises  (V)  to  (VI), 
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m.p.  272 — 275°  (unaffected  by  Br),  which  with  boiling  MgEtBr- 
EtjO-N,  and  then  (a)  Br-MeOH  gives  2-methoxy-2  :  4  :  5- 
triphenyl-2 : 3-dihydrofuran-3-one  or  (b)  AcCl  gives  (V),  also 
formed  by  hydrogenation  [cf.  (IV)].  4-Acetoxy-2  :  5-diphenyl-3- 
methylfuran  (VII)  with  MgEtBr-Et20-N2  and  then  (a)  AcCl  regener¬ 
ates  (VII)  and  (4)  BzCl  gives  i-benzoyloxy-2  :  5-diphenyl-i-methyl- 
furan  (VIII),  m.p.  129-5 — 130°,  some  difuranonyl  (IX)  being  also 
obtained  in  both  cases.  Hydrolysis  of  the  OMgBr  derivative  from 
(VII)  and  acylation  of  the  crude  oil  obtained  also  gives  (VII)  and 
(IX).  (IX)  is  not  obtained  from  CPhBzlCPhMe  by  Bz20-H2S04; 
with  MgEtBr  and  then  AcCl  it  yields  (VII).  R.  S.  C. 

3-Hydroxy-2  : 5-dimesitylfuran  and  related  compounds.  R.  E. 

Lutz  and  C.  E.  McGinn  (] .  Amer.  Chem.  Soc.,  1943,  65,  849 — 853). — 
3-Acetoxy-2  :  5-dimesitylfuran  (I)  (modified  prep.)  is  hydrolysed 
by  H2S04  (a  little)  in  boiling  AcOH-H20  (not  at  room  temp.), 
absorbs  0-92  O  in  KOH-90%  MeOH  at  room  temp,  to  yield 
COM-C(OH)ICH-COM  (M  =  mesityl)  (II),  and  with  PC15  at  100°, 
Br-CHC13  or  I-EtOH  at  room  temp.,  or  boiling  AcOH-HCl-SnCl2 
gives  2:5:2':  5' -tetramesityldi-2  :  3-dihydrofuran-3-on-2-yl  (III),  m.p. 
184 — 185°.  The  3-OM-gBr  derivative,  prep,  from  (I)  by  MgEtBr- 
Et20-N2,  with  AcCl  regenerates  (I),  with  10%  HC1  and  then  02-MeOH 
yields  (III),  with  Br-EtzO  at  —10°  gives  (II)  and  a  TV-compound, 
m.p.  129 — 129-5°,  and  with  BzCl gives'S-benzoyloxy- 2 : 5-dimesitylfuran'; 
m.p.  116 — 116-5°  [with  MgEtBr  and  then  AcCl  gives  (I)].  HC1- 
MeOH  converts  (I)  into.  Z-methoxy-2  :  5-dimesitylfuran ,  m.p.  90 — 91° 
(cf.  A  ,  1942,  II,  316),  also  obtained  from  cis-8-methoxy-a8-dimesityl- 
Ay-buten-a-ol-/3-one  by  dry  HC1,  converted  by  HN03-AcOH  at  100° 
into  (II)  and  by  PC15-CHC13  into  oils,  but  unaffected  by  MgRX, 
boiling  HCl-AcOH,  KOH-  or  NaOMe-MeOH,  AcC1-H2S04,  NH2OH, 
NH2-CO-NH-NH2,  or  Zn-AcOH.  Boiling  10  :  1  1  AcOH-HC1-H20 
or  AcOH-HCl-SnCl2  converts  (III)  into  (II)  and  2:4:6:  1- 
CjHjMeyCOjH,  MgEtBr  and  then  RCOC1  gives  the  3-RCO-furans, 
but  KOH-MeOH  at  room  temp,  and  NH2OH  are  without  effect.  With 
Br  -CC14,  (III)  gives  i-bromo-2- hydroxy-2  :  5-dimesityl-2  :  3 -dihydro- 
furan-3-one,  m.p.  143 — 144°,  unaffected  by  boiling2N-NaOMe-MeOH, 
PCI  5  at  100°,  AcC1-H2S04  at  35°,  Ac20-H2S04at  100°,  or  KI-AcOH  at 
80°,  but  converted  by  AcOH-H20-HC1  into  COM-C(OH):CBr-COM, 
by  MgMel  in  (iso-C5H1I)20->!2  at  100°  into  a  compound,  C23H2703Br, 
m.p.  159  5 — 160°  (hydrolysed  to  a  compound,  m.p.  139- — 139-5°), 
and  by  SnCl2-AcOH-HCl  into  (CH2-COM)2.  COM-CHiCMe-COM 
with  HBr-Ac0H-H2S04  at  40°  gives  3-bromo-2  :  5-dimesityl-i-methyl- 
furan,  m.p.  159 — 160°.  Ac20-H2S04  (a  little)  at  room  temp,  con¬ 

verts  (II)  into  3  :  4 -diacetoxy-  (IV),  m.p.  154-5 — 155°  [short  reaction 
gives  only  the  enol  acetate  of  (II)],  and  (EtCO) 20-H2S04  (a  trace) 
at  60°  gives  3  :  i-dipropionyl-2  :  5-dimesitylfuran,  m.p.  72 — 72-5°, 
converted  into  (IV)  by  MgEtl  and  then  AcCl.  2-Hydroxy-2  :  5- 
dimesityl-2  :  3-dihydrofuran-3-one  could  not  be  obtained.  M.p.  are 
corr.  R.  S.  C. 

Natural  a-,  /?-,  and  y-tocopherols  and  esters  of  physiological  interest. 
J.  G.  Baxter,  C.  D.  Robeson,  J.  D.  Taylor,  and  R.  W.  Lehman 
{] .  Amer.  Chem.  Soc.,  1943,  65,  918 — 924). — Mixed  tocopherols  are 
separated  from  refined  cottonseed  oil  and  wheat-germ  oil  by  short- 
path  distillation.  The  tocopherols  are  partly  separated  by  chrom¬ 
atography  and  then  purified  as  a-tocopheryl  H  succinate,  m.p.  76 — 
77°,  [a]|461  +4-4°  in  EtOH,  +2-6°  in  C4H6  (photomicrograph;  Na 
salt;  corresponding  di-ester,  a  gel),  or  palmitate,  m.p.  42 — 43° 
(photomicrograph;  corresponding  dl -ester,  m.p.  36 — 38°),  p-toco- 
pheryl  azobenzene-4-carboxylate,  m.p.  70 — 71°  (photomicrograph), 
and  y-tocopheryl  palmitate,  m.p.  44 — 45°,  [a]|451  -f3-4°  in  C,He 
(photomicrograph).  Co-crystallisation  of  a-  and  (oily)  y-tocopheryl 
H  succinates  is  recorded  and  there  is  little  depression  of  the  m.p. 
Alkaline  hydrolysis  (N2)  of  the  esters  yields  a-  (I),  [a]^,  +0-32° 
in  EtOH,  -3-0°  in  C4HS  (allophanate,  m.p.  157—158°),  0-  (II), 
M“si  +2-9°  in  EtOH  (allophanate,  m  p.  138 — 139°),  and  y-toco- 
pherol  (III),  [aj^j  +2-2°  in  EtOH,  —2-4°  in  C4H„,  which  are 
purified  by  short  path  distillation.  Absorption  spectra  of  the  esters 
and  alcohols  are  given.  The  vitamin-E  activity  of  the  a-  and 
y-esters,  which  are  non-toxic  to  man,  parallel  their  tocopherol 
contents.  In  the  Emmerie-Engel  method  of  analysis,  (I)  is  oxidised 
faster  than  (II)  and  this  slightly  faster  than  (III) ;  the  procedure 
is  modified  so  as  to  retard  the  reaction  and  measure  the  colour 
when  all  three  give  the  same  L  val.  Under  identical  conditions 
the  degrees  of  oxidation  by  AgN03  are  (I)  24,  (II)  30,  and  (III) 
91%;  these  differences  are  utilised  in  analysing  mixtures.  (I), 
(II),  and  (III)  give  I  vals.  (Wijs)  143,  138,  and  152,  respectively. 

R.  S.  C. 

Condensation  of  a-substituted  acetoacetates  with  phenols.  Vin. 
Condensation  of  C-alkylresorcinols  and  ethylpyrogallol  with  ethyl 
acetosuccinate.  R.  H.  Shah  and  N.  M.  Shah  (J.  Indian  Chem. 
Soc.,  1942,  19,  489—491  ;  cf.  A.,  1942,  II,  268).— Et2  acetosuccinate 
(I),  1:2:  4-C,H3Et(OH)2,  and  80%  H2S04  or  POCl3  at  room  temp, 
give  El  7  -  hydroxy -i-methyl-6-ethylcoumarin-3-acetate,  m.p.  184 — 185° 
(acetate,  m.p.  146 — 147°;  benzoate,  m.p.  123°;  Me  ether,  m.p.  93 — 
94°),  hydrolysed  by  2x  NaOH  to  the  corresponding  acid,  m.p.  221 — 
222°  (acetate,  m.p.  209°;  benzoate,  m.p.  160°;  anilide,  m.p.  257°), 
which  could  not  be  decar boxylated.  The  respective  4-alkylresorcinol 
affords  Et  7-hydroxy-4-methyl-6-propyl-,  m.p.  170 °  [acetate,  m.p.  100 — 
101°;  benzoate,  m.p.  115 — 116°;  Me  ether  (II),  m.p.  94 — 95°; 


corresponding  acid,  m.p.  199 — 200°  (acetate,  m.p.  203°;  Me  ether, 
m.p.  176°,  obtained  during  prep,  of  (II)],  and  -6-butyl-coumartn- 3- 
acetate,  m.p.  165 — 166°  [ acetate ,  m.p.  116 — 117°;  benzoate,  m.p. 
124°;  Me  ether,  m.p.  88°;  free  acid,  m.p.  205°  (Me  ether,  m.p. 
160°)],  and  El  7-hydroxy-i  :  5-dimethylcoumarin-Z-acelate ,  m.p.  183— 
184°  (acetate,  m.p.  168 — 169°).  4-Ethylpyrogallol  and  (I)  give  Et 
7  :  8-dihydroxy-4-methyl-6-ethylcoumarin-2-acelale,  m.p.  150 — 151° 

[ acetate ,  m.p  149°;  benzoate,  m.p.  163°;  free  acid  (HCl-AcOH),  m.p. 
275°  (acetate,  m.p.  153—154°)].  A.  T.  P. 

cir-zra/ir-Rearrangement  of  o-coumaric  acid  glucoside,  glucoside 
of  o-hydrocoumaric  acid,  and  the  occurrence  of  coumarins  in  the 
tonka  bean.  H.  Lutzmann  ( Ber .,  1940,  73,  [B],  632 — 643). — The 
syrupy  end-product  of  the  synthesis  of  tetra-acetyl  /1-if-glucosido- 
coumarinic  acid  (A.,  1939,  II,  51)  and  Ac20-C5H5N  at  0°,  then  at 
room  temp.,  give  Varcs-tetra-acetyl-)9-<f-glucosido-o-coumaric  acid, 
m.p.  186 — 187°,  [a]!,1  —55-3°  in  CHC13.  Ultra-violet  irradiation  of 
Na  0-d-glucosido-o-coumarate  at  40°  and  pH  ~6-9,  for  6  days, 
effects  ~86%  VaKS-cir-transformation ;  [a]J^  changes  from  —7-56° 
to  —5-64°  (pure  cts-glucoside  has  —5-75°),  and  glucose  and  traces 
of  o-coumaric  acid  (I)  and  coumarin  (II)  are  detected.  Numerous 
comparisons  are  made  of  the  pure  cis-  and  O-aws-compounds  and  the 
product  of  irradiation.  fl-d-Glucosidohydro-o-coumaric  acid,  m.p. 
173°  (sinters  from  143 — 145°),  [ o]$  —561°  in  H20,  is  prepared  by 
hydrogenation  (Pd— BaSO.-MeOH)  of  the  glucosido-o-coumaric  acid. 
Extraction  with  COMe2  of  ripe  tonka  bean  gives  (II)  and  a  trace  of 

(I) -  Minute  traces  of  (id  may  be  detected  from  the  green  fluores¬ 
cence  under  the  quartz  lamp.  A.  T.  P. 

Anthoehlor  pigments.  IV.  Pigments  of  Coreopsis  grandiflora, 
Nutt.  I.  T.  A.  Geissman  and  C.  D.  Heaton  (J.  Amer.  Chem.  Soc., 
1943,  65,  677 — 683;  cf.  A.,  1942,  II,  421). — The  yellow  petals  of 
C.  grandiflora,  Nutt.,  give  a  red  colour  in  alkali  but  contain  no 
anthoehlor  pigment.  Extraction  with  EtOH  at  0°  yields  leplosidin 
(probably  5-hydroxy-6-methoxy- 1-3' :  i'-dihydroxybenzylidenecoum- 
aran-2-one)  (I),  orange-yellow,  m.p.  252 — 254°  (decomp.),  leptosin 

(II) ,  CjjHjjOjj,  +2H20,  orange,  m.p.  229 — 231°  (decomp. ),  a 

flavanone  (probably  8 -methoxybutin)  (III),  pale  yellow,  m.p.  195 — 
197°,  and  luteolin  (isolated  as  tetra  acetate).  NaOAc-Ac20  con¬ 
verts  (II)  into  a  hexa-acetate,  m.p.  233 — 234°,  and  dil.  HC1  at  100° 
yields  a  reducing  sugar  [probably  glucose  (osazone)]  and  a  residue, 
which  by  acetylation  yields  leplosidin  triacetate  (IV),  m.p.  164-5 — 
165-5°  [also  obtained  from  (I)  by  NaOAc-Ac20].  In  cold,  dil. 
alkali,  (II)  gives  a  deep  purple  and  in  cone.  H2S04  a  red  colour. 
Thus,  (II)  is  probably  the  5-glucoside  of  (I).  Me2S04— KOH-MeOH- 

H20  converts  (IV)  into  leptosidin  M e ,  (V),  m.p.  156 — 157°  (red  in 
cone.  H2S04),  and  a  little  (?)  Met  ether,  m.p.  203 — 205°;  (V)  and  a 
small  amount  of  a  substance,  m.p.  193 — 194°,  are  obtained  from 
(I)  by  an  excess  of  CH2N2  in  Et20-MeOH  at  0° ;  these  findings 
exclude  a  chalkone  or  flavanone  structure.  With  3  mols.  of  CH2N2 
in  Et20-MeOH,  (I)  gives  a  Me,  ether,  m.p.  213 — 214“  (purple  in 
alkali)  [cf.  the  known  5  :  6-(OMe)2-compound,  m.p.  217°].  KMn04 
in  COMe2  oxidises  (V)  to  veratric  acid  (VI)  [proof  of  the  3'  :  4'- 
(OH)2],  but  H202-K0H-H20-C0Me2  yields  a  small  amount  of 
(?)  a  1:1  mixture  of  (VI)  and  a  dimethoxysalicylic  acid  (purple 
FeCl3  colour).  In  aq.  NaOH  at  0°,  (III)  is  pale  red,  becoming  dark 
red  if  kept  or  warmed.  In  warm  NaOAc-AcaO  (few  min.), 

(III)  gives  its  triacetate  (VII).  m.p.  122 — 123-5°,  but  after  boiling 

therewith  for  4  hr.  gives  the  (OAc)t-chalkone  derivative,  3  :  2  :  4  :  1- 
OMe-CtH2(OAc)2-COCH)CH-CeH3(OAc)2-l  :  3  :  4,  m.p.  106— 107  5°. 
With  Mg  and  HC1,  (III)  or  (VII)  givesabluish-violet  colour  resembling 
that  given  by  butin  or  its  triacetate.  CH2N2  (excess)  and  (III)  in 
MeOH-Et20  give  ( ?)  7  :  8  :  3' :  4'-tetramethoxyflavanone,  m.p.  140° 
(lit.  144°).  (Ill)  may  exist  in  the  petals  as  the  chalkone.  The 
orientations  assigned  depend  on  colour  reactions  and  biogenetic 
relations;  the  OH  assigned  to  C(5>  in  (I)  and  (II)  and  C(7)  in  (III) 
may  be  at  C(3)  and  C(5),  respectively.  In  cold,  dil.  alkali,  (I)  gives 
a  deep  red  and  in  cone.  H2S04  a  bright  red  colour ;  the  colour  given 
by  the  petals  in  alkali  is  largely  due  to  (I).  R.  S.  C. 

Introduction  of  allyl  residues  into  aromatic  compounds. — See  A., 

1943,  II,  261. 

Xanthone-2  :  7-dinitrile.  H.  J.  Fisher  (J.  Amer.  Chem.  Soc., 
1943,  65,  991). — By  a  diazo-reaction  2  ;  7-diamino-  gives  2  :  1-di- 
cyano-xanthone,  cryst.  R.  S.  C. 

Cannabis  indica.  XII.  Some  analogues  and  a  water-soluble 
derivative  of  tetrahydrocannabinol.  F.  Bergel,  A.  L.  Morrison,  H. 
Rinderknecht,  A.  R.  Todd,  A.  D.  Macdonald,  and  G.  Woolfe  (J.C.S., 
1943,  286 — 287). — By  condensing  4"  :  6"-dihydroxy-2  :  2  :  5'-tri- 
methyl-3' :  4'  :  5'  :  6'-tetrahydrodibenzopyran  with  the  appropriate 
alkyl  bromide  (NaOEt-EtOH)  the  following  have  been  obtained  : 
5" -hydroxy-4" -Ti-hexoxy-  (I),  b.p.  205 — 209°/0-2  mm.,  -n-butoxy-, 
b.p.  185 — 189°/0-01  mm.,  -n-amyloxy-,  b.p.  205 — 210°/0-l  mm.,  and 
- n - heploxy-2  :  2  :  5' -trimethyl -3'  :  4'  :  5'  :  6' -tetrahydrodibenzopyran, 
b.p.  210 — 215°'/0T5  mm.;  only  (I)  shows  feeble  activity  by  the 
Gayer  method  on  rabbits.  6"-Hydroxy-2  :  2  :  5'  :  4"-tetramethyl- 
3'  :  4'  :  5'  :  6'-tetrahydrodibenzopyran  in  C5H5N  with  POCl3  gives 
the  6” -O-dichlorophosphoryl  compound,  b.p,  170°/0-15  mm.,  which 
after  hydrolysis  to  the  acid  forms  the  Na,  phosphate.  Tetrahydro- 
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cannabinol  similarly  affords  the  O -dichlorophosphoryl  derivative, 
b.p.  185°/0-l  mm.,  the  sol.  Na2  tetrahydrocannabinyl  phosphate 
from  which  shows  no  apparent  hashish  activity.  B.p.  are  bath 
temp  F.  R.  S. 

Egonol.  X.  Synthesis  o!  2-[I-]phenylcoumarone  derivatives,  and 
their  egonol  reactions.  S.  Kawai,  T.  Nakamura,  and  M.  Yoshida. 

XI.  Active  hydrogen  atom  o!  egonol,  directly  bound  to  carbon. 

S.  Kawai,  N.  Sugiyama,  T.  Nakamura,  and  K.  Komatsu  [with 
M.  Shinkai]  (Ber.,  1940,  73,  [£],  581—585,  586—595;  cf.  A.,  1939. 
II,  383).— X.  o-Vanillin,  CHPhBr-COaEt  (I),  and  K2C03-C0MeEt 
give,  after  hydrolysis  and  decarboxylation  (method  :  loc.  cit.), 
6-melhoxy-l-phenylcoumarone,  m.p.  73°  (gives  +  e.r.  =  egonol  re¬ 
action;  cf.  A.,  1939,  II,  32),  converted  by  HN03  (d  1-38)  in  AcaO 
into  the  4-JV02-derivative,  m.p.  160°  (—  e.r.).  2:4:1- 

OH-C6H3(OMe)-CHO,  m.p.  41°,  prepared  from  /S-resorcaldehyde  and 
Me2S04-K2C03,  with  (I)-K2C03-C0MeEt  gives  Et  2-hydroxy-5- 
methoxy-l-phenylcoumaran-l-carboxylate,  and  thence  5-methoxy-l- 
phenylcoumarone,  m.p.  83°  (-  e.r.))  2:5:  1-(OH)2C6H3-CHO-BzC1- 
K2C03-Et20  yield  2:5:  l-OH-C,Ha(OBz)-CHO,  m.p.  108°,  which 
with  (I)  and  K2C03  in  COMeEt  gives  2-hydroxy-l-phenylcoumarone, 
m.p.  185-5°  (+e.r.);  30%  H202  in  AcOH  at  40 — 45°  gives  an 
impure  product  (constitution  discussed). 

XI.  Acetylegonol[6-methoxy-l-3':  4'-methylendioxy-4-y-acetoxy- 
propylcoumarone]  (II)  and  Br-AcOH  give  i-bromoacetylegonol  (III), 
m.p  124-5 — 125°  (—  e.r.),  converted  by  KOAc  in  »so-C5Hn’OH 
into  4-bromoegonol,  m.p.  164—165°.  (II)  and  HN03  {d  l-38)-AcaO 
at  —5°  to  —10°  give  3-nitro-  (IV),  m.p.  160°  (  +  e.r.;  70 — 80°  for 
0-5  hr.),  i-nilro-,  m.p.  161°  (—  e.r.),  and  some  6-nitro-acetylegonol, 
m.p.  139°  (+  e.r.).  (IV)  and  30%  H202-Ac0H  at  70—75°  yield 
3-nitronoregonolonidin  acetate  (V),  m.p.  144 — 145°.  (Ill)  and  30% 
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HjOj-AcOH  at  60—70°  give  a  product,  which  with  COPh-CH,Br 
yields  phenacyl  2-bromo-6-3'  :  i'-melhylenedioxybenzoyloxy-5-methoxy- 
3-a-hydroxy-y-acetoxypropylbenzoate,  C29H25OnBr,  m.p.  172 — 173°. 
The  content  of  active  H  in  several  of  these  compounds  is  determined 
and  theoretical  aspects  are  discussed.  A.  T.  P. 

Flavylium  salts  containing  pyrone  rings.  L.  R.  Row  and  T.  R. 

Seshadri  ( Proc .  Indian  Acad.  Sci.,  1942,  15,  A,  118 — 122). _ 7-Hydr- 

oxy-3-methoxyflavone-8-aldehyde  with  the  appropriate  nuclear 
hydroxy-w-hydroxyacetophenone  in  HCl-EtOH-EtOAc  at  0°  gives 
3  :  4 '-di-  (numbering  as  A)  (prep,  in  EtOAc)  (83%),  +  2H20,  m.p. 
227 — 229°,  3  :  3'  :  i'-tn-  (60%),  +2H20,  m.p.  240—242°  (decomp.), 
and  3  :  3'  :  4'  :  5'-tetra-hydroxy-5"-methoxy-6”-phenyl-l"  :  4 ''-pyrono- 
2"  :  3''-5  :  6-flavylium  chloride  (58%),  +4H20,  m.p.  >320°.  Urn-  t 


Cl  Cl 


belliferone-8-aldehyde  gives  similarly  3  :  i'-di-  (65%),  +  0-5HaO, 
m.p.  255 — 257°  (decomp.),  3:3':  i'-tri-  (65%),  +H20,  m.p.  225 — 
227°  (decomp,),  and  3  :  3'  :  4'  :  h'-tetra-hydroxy- 1"  :  2"-pyrono-6"  :5"- 
5  :  6-flavylium  chloride  ( B )  (91%),  +  3H20,  m.p.  >320°.  The  salts 
readily  lose  halogen  to  give  colour  bases,  have  weak  tinctorial 
properties,  and  fluoresce  only  slightly  in  H2S04.  R.  S.  C. 

Natural  coumarins.  LII.  Constitution  o!  oroselone.  E.  Spath, 
N.  Platzer,  and  H.  Schmid  {Ber.,  1940,  73,  [£],  709—718;  cf.  A., 
1939,  II,  485).— Athamantin  (I),  [a]f,2  +96°  in  MeOH,  and  HC1- 
MeOH  give  BuflCOjH  and  oroselone  (II),  C14Hl0O3,  sublimes  at 
140 — 150°/0-l  mm.,  m.p.  188 — 189°,  [a]  0°;  (II)  is  most  probably 
5'-(a-methylvinyl)furano-2' :  3'-7  :  8-coumarin,  and  with  Me2SOt- 
aq.  NaOH  gives  the  Me  ether,  Cl5Hl404,  m.p.  233°,  of  orosolonic  acid. 
Hydrogenation  (Pd-C;  AcOH)  of  (II)  at  18°  yields  dihydro-  (III), 
m.p.  142°,  and  tetrahydro-  (IV),  m.p.  60 — 62°,  and  at  40 — 50°  hexa- 
hydro-oroselone  (V),  m.p.  98°.  (IV)  and  aq.  KMn04-NaOH  give 
(CH2*C02H) 2  +  PrflCOjH.  (V)  with  CH2N2  yields  the  Me  ester, 
C16H20O4,  m.p.  72 — 73°,  of  hexahydro-orselonic  acid,  further  methvl- 
ated  to  its  Me  ether,  CjeH2204,  an  oil  (OH  also  is  methylated). 
(V)  is  unchanged  with  AcaO  at  150 — 160°.  (V)  and  HNOa  ( d  1-4)  at 
20°,  then  at  100°  (bath),  give  (CH2-C02H)2.  (II)  and  <VCHC13 
yield  2:4:1:  3-(OH)2C,H2(CHO)2  and  (lessOa)  7-hydroxycoumarin- 
8-aldehyde  (VI),  m.p.  186-5 — 187°.  (Ill)  similarly  gives  a  little 


(VI)  and  Pr0CO2H.  In  (III)  the  CMe:CHa  becomes  Prfl,  in  (IV)  the 
coumarin  ring  is  also  hydrogenated,  and  in  (V)  the  furan  rir+.  ^ 

Degradation  o!  coumarones  and  thionaphthens  by  ozone.  A-  v°n 

Wacek,  H.  O.  Eppinger,  and  A.  von  Bi-zard  {Ber.,  1940,  73,  [£], 
521 — 531). — 03  is  quantitatively  added  by  coumarone  (I)  >n  in¬ 
different  solvents  and  the  ozonide  is  decomposed  by  warm  HaO 
into  n-OH-C,H4-COaH  ( — 25%),  o-OH-C4H4-CHO  (~40%),  HCOaH, 
C02,  and  o-C,H4(OH)2  (~10%).  o-C02H-C6H4-OCHO  and  o- 
CH0,C6H4,0,C02H  are  presumably  intermediates.  Resinification 
is  not  pronounced.  The  solvent  (EtCl,  AcOH,  COMe2,  CHC13)  has 
no  influence  on  the  reaction  products  or  their  amounts.  Fission 
of  the  furan  ring  occurs  during  the  primary  ozonisation  and  not  by 
secondary  oxidation  by  H2Oa  since  reductive  fission  of  the  ozonide 
leads  to  o-C,H4(OH)2.  It  is  improbable  that  (I)  reacts  in  a  meso- 
meric  form  since  o-C„H4(OH)2  is  obtained  from  o-OH-C,H1,CH!CH, 
which  has  no  mesomeric  form  whilst  the  possibly  mesomeric 


g.£<>0  does  not  add  03.  o-C„H4(OH)2  is  obtained  by  secondary 

oxidation  of  o-OH-C6H4-CHO  which  has  been  effected  by  H2Oa, 
Na202;  H2S06,  etc. ;  this  change  occurs  to  only  a  small  extent  by 
ozonisation  of  OH-C4H4-CHO  but  a  decomp,  ozonide  can  behave  as 
an  oxidising  agent ;  thus,  o  OH-C6H4-CHO  is  almost  quantitatively 
converted  into  o-C8H4(OH)2  by  oleic  acid  ozonide.  1-Methyl- 
coumarone  behaves  similarly  but  gives  AcOH  in  place  of  HCOaH. 
o  0Ac-C„H4-C02H  and  o-OAcC6H4-CHO  could  not  be  isolated ;  the 
possibility  that  the  peroxidic  compound  of  the  decomp,  ozonide 
accelerates  their  hydrolysis  is  strengthened  by  the  observation  that 
the  first  compound  is  hydrolysed  by  NaHC03  only  after  addition 
of  HaOa.  2-Methylcoumarones  give  only  o-OH-C6H4COMe  with 
o-C,H4(OH)„  which  can  be  obtained  from  it  by  oxidation  with 
H202.  Coumarones  methylated  in  the  C6H6  nucleus  afford  the 
corresponding  o-hydroxytoluic  acids  and  aldehydes  with  the  methyl- 
pyrocatechols.  In  principle  thionaphthen  behaves  similarly  to  (I) 
but  the  instability  of  thiols  towards  oxidising  agents  involves  their 
isolation  as  the  corresponding  disulphides.  Small  quantities  of 
sulphonic  acids  are  also  obtained  ;  these  could  not  be  certainly 
identified  on  account  of  their  small  yield  but  appear  to  be  phenol- 
o-sulphonic  acids.  The  yields  of  (S-CjHj-OH-oJj  and  (S-C,H4-CHO-o)2 
attain  50%  and  20%  respectively.  The  ozonisation  of  coumarones 
is  a  simple  quant,  degradation  which  gives  very  small  amounts  of 
resin.  The  products  are  easily  obtained  pure.  The  secondary 
peroxidic  action  can  cause  rupture  of  the  C  chains  which  are 
replaced  by  OH  groups.  H.  W. 


Photo-oxidation  of  thioketones. — See  A.,  1943,  II,  265. 


Pyrrolidines  and  piperidines. — See  B.,  1943,  II,  174. 

Isomerisation  during  dehydrogenations  in  the  pyridine  series. 

II.  V.  Prelog  and  E.  Moor  [with  J.  Fiihrer]  ( Helv .  Chim.  Ada, 
1943,  26,  846 — 848). — 3- Acetyl- 1-methylpiperidine  (I)  is  converted 
by  Se  at  300°  into  2  :  3-dimethylpyridine,  isolated  as  the  picrate, 
m.p.  183 — 184°,  platinichloride,  m.p.  196°,  and  aurichloride,  m.p. 
164°.  (I)  is  reduced  by  N2H4,HaO  and  NaOMe  in  MeOH  at  170 — 

180°  to  l-methyl-3-ethylpiperidine,  which  is  largely  unchanged  by 
Se  at  300°  but  passes  at  350°  into  3-ethylpyridine.  H.  W. 

New  synthesis  of  2-aminopyridine  derivatives.  A.  Dornow  and 
P.  Karlson  {Ber.,  1940,73,  [£],  642— 546).— OEt-C(:NH)-CHa-COaEt 

(I)  condenses  with  (CO)2-compounds  (mol.  ratio,  2  :  1)  to  amidine-like 
intermediates  C0R'-CH2-CH:C(C02Et)-C(:NH)-N:C(0Et)-CH2-C02Et 

(II) ,  which  then  undergo  ring-closure  with  hydrolytic  elimination 
of  CH2(COaEt)2  and  production  of  2-aminopyridine  derivatives. 
(II)  and  OEt-CHICH-CH(OEt)2  at  100°  slowly  afford  Et  2-amino- 
pyridine-3-carboxylate ,  b.p.  133°/12  mm.,  m.p.  92°  {picrate,  m.p. 
199°).  This  is  hydrolysed  by  boiling  cone.  HC1  to  the  acid,  m.p. 
308°  (decomp.)  {hydrochloride,  m.p.  214 — 216°;  picrate,  m.p.  229 — 
230°),  which  passes  above  its  m.p.  into  2-aminopyridine  (picrate, 
m.p.  218°)  and  is  converted  by  HNOa  into  2-hydroxypyridine-3- 
carboxylic  acid,  m.p.  255°  (decomp.).  (I)  and  OEt-CMe:CH-CH(OEt)2 
or  CHjAc-CHO  yield  Et  2-amino-6-methylpyridine-3-carboxylale,  b.p. 
134°/12  mm.,  140°/15  mm.,  m.p.  84°  (picrate,  m.p.  185 — 186°), 
hydrolysed  to  the  acid,  m.p.  298°  (decomp.),  identified  by  con¬ 
version  into  the  corresponding  OH-acid,  m.p.  227°  (decomp.). 
Similarly  CH2Ac2  affords  Et  2-amino-i  :  6-dimethylpyridine-3-carb- 
oxylate,  m.p.  110°  ( picrate ,  m.p.  163°),  which  gives  the  acid,  m.p. 
258°  (decomp, )  (picrate,  m.p.  227 — 228°).  OBz-CH2-CHO  trans¬ 
forms  (I)  into  the  amidine  [(II)  (R  =  Ph)],  m.p.  117 — 118°,  con¬ 
verted  by  warm  EtOH  into  CH2(C02Et)2  and  Et  2-amino-6-phenyl- 
pyridine-3-carboxylale,  m.p.  108°  (picrate,  m.p.  201 — 202°). 

H.  W. 

Preparation  of  2+-aminobenzenesulphonamidopyridine.  C.  W. 

Shen  and  H.  N.  Chen  (J.  Chinese  Chem.  Soc.,  1941,  8,  4 _ 6). _ 

£-NHAc-C„H4-S02C1  and  2-C,H4N-NH,  in  CeH„  yield'  84%  of 
2-p-acetamido-,  hydrolysed  (~100%)  to  2-p-amino-benzenesulphon- 
amidopyridine.  A.  Li. 


Synthesis  of  vitamin-/?,,.  J.  H.  Mowat,  F.  J.  Pilgrim,  and  G.  H. 
Carlson  (J.  Amer.  Chem.  Soc.,  1943,  65,  954 — 955). — 5-Oya«o-2- 
methyl-6-pyridone-4-carboxylamide  (prep,  from  the  Et  ester  by  NH  - 
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MeOH  at  O'3),  m.p.  >300°  (decomp.),  with  POCl3  at  145 — 150° 
gives  4  :  5-dicyano-2-me(hyl-6-pyridone  m.p.  241 — 243°,  converted 
by  fuming  HN03  and  little  CO(NH2)2  in  Ac20  into  the  3 -1V02- 
derivative,  m.p.  242 — 244°,  which  with  PC15  in  PhCl  at  135°  yields 

6- chloro-Z-nitro-4  :  5-dicyano-2-methylpyridine,  m.p.  86 — 86-5°.  H2- 

PtO,  in  Ac20  then  gives  6-chloro-Z-amino-4  :  5-dicyano-2-methyl- 
pyridine,  m.p.  221 — 221-5°,  which  with  H2-PdCl2— HC1— MeOH-H20 
at  30°  yields  Z-amino-2-methyl-4  :  5-di(aminomethyl)pyridine  tri¬ 
chloride  (the  sulphate,  f?,2H2S04,  is  obtained  in  H2S04-Me0H-H20), 
converted  by  HN 02  into  vitamin-/' 6  hydrochloride.  R.  S.  C. 

Pyridine  derivatives.  -See  B.,  1943,  II,  245. 

Use  of  15N  as  a  tracer  element  in  chemical  reactions.  Mechanism 
of  the  Fischer  indole  synthesis.  C.  F.  H.  Allen  and  C.  V.  Wilson 
(/.  Amer.  Chem.  Soc.,  1943,  65,  611 — 612). — ,!XHS  (see  below)  is 
converted  into,  successively,  15NH2Bz,  lsNH2Ph,  15NHPh-NH2  (I), 
14NHPh-*NlCPhMe,  and  2-phenylindole  (II)  The  %  of  the  total 
N  present  as  16N  in  I5NH3,  (I),  and  (II)  was  7-28,  3-92  ±0-3,  and 

7- 06±0-06,  respectively,  thus  proving  that  the  *N  is  eliminated. 
Formation  of  o-NH2‘C,H4‘CH2-CPhlNH  precedes,  but  removal  of 
the  NH  as  NH3  may  precede  or  follow,  ring-closure.  R.  S.  C. 

Polynuclear  condensed  systems  with  heterocyclic  rings.  XI. 
Attempted  ring-closure  of  2  : 3-phenyl-pyrrole-  and  -indole-carb¬ 
oxylic  acids.  W.  Borsche  and  A.  Klein  ( Annalen ,  1941,  548,  64 — 
74). — 1 :  2  :  5-Triphenylpyrrole-3-carboxyl  chloride  (prep,  by  SOCl2),  a 
resin,  with  NH2Ph  in  boiling  C,H,  gives  the  anilide,  m.p.  171°,  with 
MeOH  gives  the  Me  ester,  m.p.  156 — 157°,  and  with  A1C13-C,H,  at  60° 
gives  Z-benzoyl-1  :  2  :  5-triphenylpyrrole,  m.p.  238°,  but  internal  ring- 
closure  could  not  be  effected.  Crude  CH2Ph-C0'CH(CH2Bz)-C02Et 
(I)  and  NHj  in  EtaO  at  room  temp,  give  Et  fl-amino-y-phenyl-a-phen- 
acylcrotonate,  m.p.  166 — 167°,  converted  by  boiling  n-H2S04  into 
Et  5-phenyl-2-benzylpyrrole-Z-carboxylate  m.p.  137°,  and  thence  the 
derived  acid,  m.p.  181°,  the  chloride  of  which  could  not  be  charac¬ 
terised  or  cyclised.  NH2Ph  and  (I)  in  AcOH  at  100°  give  £11:5- 
diphenyl-2-benzylpyrrole-Z-carboxylate,  m.p.  100 — 101°,  and  thence 
the  acid,  m.p.  191  °,  which  could  not  be  cyclised.  NHPh-NHMe  (II) 
and  CHjPh-CO-COjEt  in  boiling  HCl-MeOH-H20  give  Z-phenyl- 
l-methylindole-2-carboxylic  acid,  m.p.  197 — 198°,  which  in  cone. 
H2SO,  gives  3-phenyl- 1 -methylindole ;  the  derived  acid  chloride, 
m.p.  120°,  b.p.  180°/0-5  mm.,  with  A1C13-C,H ,  gives  1  -methyl- 
1 ' -indenono-2' :  3'-2  :  3-indole,  m.p.  147 — 148°  (2  :  4-dinitrophenyl- 
hydrazone,  m.p.  313 — 314°).  Ph-[CH2]2-C0-C02Et  and  (II)  give 

similarly  3- benzyl- 1  -methylindole -2 -carboxylic  acid,  m.p.  194°  ( chloride , 
m.p.  117 — 118°),  and  l-keto-9-methyl-l  :  4-dihydro-2  :  3-benzcarbazole , 
m.p.  215 — 216°.  CH2Bz-C02Et  with  (II)  in  MeOH  gives  the 
ns-phenylmethylhydrazone,  m.p.  128°,  which  with  HCl-EtOH  at 
room  temp,  and  then  the  b.p.  gives  Et  2-phenyl-l-melhylindole- 
3-carboxylate,  m.p.  97°  (picrate,  m.p.  137 — 138°),  and  the  acid, 
m.p.  201 — 202°,  which  with  SOCI2  and  then  A1C13-C,H,  gives 
Z-benzyl-2-phenyl-\-methylindole,  m.p.  130°  (2  :  i-dinitrophenylhydr- 
azone,  m.p.  269°),  but  does  not  undergo  ring-closure. 
CH2Ph-C(C02H)lN-NHPh  and  boiling  HCl-EtOH  give  Et  3-phenyl- 
indole-2-carboxylate  (III)  and  3-phenylindole.  NaOH-MeOH  hydro¬ 
lyses  (III)  to  the  amorphous  acid  (IV),  m.p.  186°,  the  chloride, 
darkens  at  160°,  m.p.  164°  (decomp.),  resolidifies,  remelts  >360°, 
of  which  at  175 — 180°  or  with  A1C13  in  PhX02  at  room  temp,  gives 
3  :  6-diketobis-(3' -phenylindolo-V  :  2'-)  1  :  2-4 :  5-piperazine,  hydrolysed 
by  N2H4,H20  in  C6H5N  at  200c  to  3-phenylindole-2-carboxylhydrazide, 
m.p.  227°  ( CHPh\  derivative,  m.p.  237°). 

CH2Ph-C(C02H)lN,NH'C1H4Me-£  (prep,  from  />-CeH4Me-N2Cl  and 
CH2Ph-CHAc-C02Et  in  NaOH-MeOH-H20  at  0°),  m  p.  145—146°, 
with  hot  HCl-EtOH  gives  Z-phenyl-5-methylindole,  m.p.  105°,  and 
its  2 -carboxylic  acid,  m.p.  219 — 220°;  the  derived  chloride,  m.p. 
170°  (decomp. ),  resolidifies,  gives,  as  above,  3  :  6-diketobis-(Z’-phenyl- 
5' -methylindolo-Y  :  2'-)  1  :  2-4  :  5-piperazine,  m.p.  >360°. 

R.  S.  C. 

Condensation  reactions  of  cinchonin-  and  quinald-aldehyde.  H. 

Kaplan  and  H.  G.  Lindwall  (/.  Amer.  Chem  Soc.,  1943,  65,  927 — 
928). — Quinoline-2-aldehyde  (I)  [semicarbazone ,  m.p.  232 — 234°  (de¬ 
comp.)]  and  quinoline  (II)  in  boiling  80%  EtOH  with  or  without 
NHEt2  (6  drops)  give  a.p-di-2-quinolylethyl  alcohol,  m  p  167 — 168°, 
but  in  AcOH  +  Ac20  (few  drops)  at  120°  or  the  b.p.  or  in  AczO- 
ZnCl2  (a  little)  at  120°  gives  afi  di-2-quinolylethylene,  m.p.  326°. 
With  lepidine  (III)  in  80%  EtOH  with  or  without  NHEt2,  (I)  gives 
a-2-quinolyl-fl-4-quinolylethyl  alcohol,  m.p.  191—192°.  Quinoline-4- 
aldehyde  (IV)  [semicarbazone,  m.p.  244 — 245°'  (decomp.)]  and  (II) 
in  boiling  Pr“OH  with  or  without  NHEt2  (6  drops)  give  a-4-quinoIyl- 
p-2-quinolylethyl  alcohol,  m.p.  180 — 182°  {benzoate,  m.p.  162°).  Similar 
condensation  of  (HI)  and  (IV)  could  not  be  effected,  but  in  AcOH 
containing  a  little  AcaO  or  ZnCl2  at  1 10°  they  give  a.p  di-4-qumolyl- 
ethylene,  m  p.  207°,  also  obtained  from  (III)  by  old  Se02.  p- 
NH2C,H4-S02-NH2  with  (I)  in  boiling  Bu“OH-PhMe  or  (IV)  in 
boiling  AcOH  gives  N4-2-,  m.p.  188 — 189°  (decomp.),  and  N4-4- 
quinolylmethylenesulphanilamide,  m.p.  151 — 153°,  respectively.  (I) 
is  thus  more  reactive  than  (IV).  R.  S.  C. 

Application  of  lithium  compounds  of  nitrogen  heterocycles  to 
antimalarial  syntheses.  S.  M.  Spatz  ( Iowa  State  Coll.  J.  Set., 


1942,  17.  129—132;  cf.  A.,  1940,  II,  190;  1942,  II,  114).— In  the 
reaction  between  LiBuQ  and  halogenated  C5H,N  and  quinoline  (I), 
addition  of  LiBu“  may  occur  in  absence  of  sufficient  negative  sub- 
stituents,  thereby  reducing  the  yield  of  Li  aryl.  In  an  attempt  to  ) 

combine  the  antimalarial  action  of  (I)  and  acridine  compounds  ’ 

6-methoxyquinoline  was  treated  with  >k-C8H4LiC1,  giving  6  methoxy-  ) 

2-m -chlorophenylquinoline,  m.p.  110 — 111°  ( picrate ,  m.p.  196 — 197°),  li 

oxidised  (BzOaH  in  CHC13)  to  its  N -oxide,  m.p.  153 — 154°  (picrate,  | 

m.p.  158-5 — 159°),  which  with  POCl3  gives  i-chloro-li  methoxy-  ’ 

2-m-chlorophenylquinoline,  m.p.  153 — 154°,  which  is  also  obtained 
from  4-chloro-6-methoxyquinoline  and  m-CeH4LiCl,  and  with  I 

NEt2,[CH2]3*CHMe*NH2  yields  4-b-diethylamino-a  methylbutylam.no-  | 

6-methoxy-2-m-cklorophenylquinoline.  Similarly  prepared  were  6- 
methoxy-2-p-chlorophenylquinoline,m.p.  194 — 195°  ( picrate ,  m.p.  205° ;  i 

8-oxide,  m.p.  166 — 168°;  4-C/-derivative,  m.p.  163-5 — 164°),  4-8-  j 

diethylamino-a-melhylbutylamino-6-methoxy-2-p-chIorophenyl-,  amor-  ! 

phous;  5-methoxy-2-phenyl-,  m.p.  132 — 133°  ( picrate ,  m.p.  205°;  ] 

N -oxide,  m.p.  170 — 171°;  4-CZ-derivative) .  and  4 -h-diethylamino-a- 
methylbutylamino-6-methoxy-2-phenyl-quinoline.  o  C,H,Li-OMe  (from  ' 

o-CBH4Rr-OMe)  gives  2-o-anisylquinoline,  b.p.  201 — 204°/2  mm. 
[hydrochloride,  m.p.  184-5 — 185°;  picrate,  m.p.  177 — 178°;  '8-oxide, 
m.p.  178 — 178- 5°  (picrate,  m.p.  133-5 — 134-5°);  4-C/-derivative,  m.p. 
96—98°  (picrate,  m.p.  200 — 201°)],  converted  into  4-5 -diethylamino- 
a-methylbutylamino-2-o-anisylquinoline,  b.p.  248 — 255°/0-025  mm 

F.  R.  G. 

Synthesis  of  4  :  5-trimethylene»oquinoline  and  derivatives  of  this  ' 

base.  E.  Spath  and  F.  Kittel  ( Ber 1940,  73,  [£],  478 — 483). —  I 

1-Aminomethyl-l  :  2  :  3  :  4-tetrahydronaphthalene  (I)  is  converted  1 

into  its  formyl  derivative,  an  oil,  transformed  by  P2Oc  in  boiling 

PhMe  into  4  :  5-trimethylene-Z  :  4-dihydroisoquinoline,  m.p.  32 _ 33°  j 

[picrate,  m.p.  211 — 212°  (vac. ;  decomp.)].  This  is  dehydrogenated 

(Pd-sponge  at  200°)  to  4  :  5-trimethyleneisoquinoline,  m.p.  47 _ 48°  I 

[picrate,  m.p.  230 — 231°  (vac.;  decomp.)]  (cf.  A.,  1939,  II,  342). 

(I)  is  transformed  into  its  Ac  derivative,  m.p.  89 — 90°,  and  thence 
successively  into  1  -methyl-4  :  5-trimethylene-Z  :  4-dihydroisoquinoline, 
b.p.  100 — 120°  (bath)/0-01  mm.  [picrate,  m.p.  221°  (vac. ;  decomp.)]] 
and  \-methyl-4  :  5-trimethy leneisoqui noline ,  b.p.  80—100°  (bath)/0-01 
mm.  [picrate,  m.p.  203 — 204°  (vac.;  decomp.)].  The  following 
series  are  obtained  similarly  :  1-propionamidomethyl-l  :  2  :  3  :  4-tetra-  1 
hydronaphthalene,  b.p.  140 — 150°  (bath)/0-01  mm.,  non-cryst.  1  -ethyl- 
4  :  5-trimethylene-Z  :  4-dihydroisoquinoline,  b.p.  100°/0-01  mm.  (picrate, 
m.p.  165 — 166°),  and  i-ethyl-4  :  5-trimethyleneisoquinoline  [picrate", 
m.p.  191°  (vac. ;  decomp.)] ;  1-benzamidomethyl-l  :  2  :  3  :  4 -tetrahydro-  I 
naphthalene,  m.p.  127—128°,  l-phenyl-4  :  5-trimethylene-Z  -  4-dihydro- 
isoquinoline ,  m.p.  93—94°  [picrate,  m.p.  190—191°  (decomp.)],  and 
non-cryst.  l-phenyl-4 :  5-trimethyleneisoquinoline ,  b.p.  130—150“ 
(bath)/0-01  mm.  [picrate,  m.p.  179 — 180°  (vac. ;  decomp.)];  1  -phenyl-  ’ 

acetamidomethyl- 1  :  2  :  3  :  4-tetrahydronaphthalene ,  m.p.  83 _ 84°  non- 

cryst.  l-benzoyl-4  :  5-trimethylene-Z  :  4-dihydroisoquinoline ,  b.p.  140 _ 

150°  (bath)/0-01  mm.  (non-cryst.  picrate),  and  \-benzvl-4  ■  5-tri¬ 
methyleneisoquinoline  [picrate,  m.p.  194 — 196°  (vac.;  decomp  )]  i 


n, .  vv . 

Polynuclear  condensed  systems  with  heterocyclic  rings.  X.  De¬ 
rivatives  of  6  :  7-dihydroxyquinoline.  W.  Borsche  and  I  Barthen- 
heier  (Annalen,  1941,  548.  50— 63).— Prep,  of  quinolines  from 
o-8  H2-aldehydes,  -\H,Ar,  and  ketones  is  improved  by  usins  the  bases 
NH2-CsH4-CH:NAr  etc.,  which  are  prepared  from  NCL-C.H.-CHINAr 
etc.  by  Na2S  (cf.  Rilliet,  A.,  1921,  i,  567;  1922,  i,  839).  4*  5  ;  3  ;  1- 

CH202.CBH2(NH2)-CHrN-C6H4Me-£,  m.p.  144 — 145°  (/oc  cit  134-5°1 
with  £-OMe-C4H4-COMe  and  a  little  aq.  NaOH  in  EtOH  at  the  b  p 
gives  6  :  l-methylenedioxy-2-p-anisylquinohne  (■ — 75<V )  mp  jgjT! 

f6  °/,the*i1PPMPor,ion  ket°?oof1Vr  Slmlla'ly  6  .  7 -methvienedioxv- 
2-p-chlorophenyl-  (90%),  m.p.  1 83°,  -2 :  Z-diphenyl-,  m.p.  148°  and  -2  -  3 
tnmethylene-quxnohne  (90%),  m.p.  175—176°  (from  CH.\c-CO  Etl 
6  ;  1  -methylenedioxy  2  methylquinoline-Z-carboxylic  acid  m  D  *295“ 
(evolution  of  CO.)  [the  Et  ester  (70%),  m.p.  157—158°,  is  obtained 
by  use  of  piperidine  instead  of  NaOH],  (from  cyclohexanone)  6  •  7- 
methylenedioxy- 1  :  2  :  3  :  4  tetrahydroacridine  (75%)  m  n  137_-13«“ 
and  its  Z-Me  derivative  (80%),  m.p.  190—191°,  and  6  :  7-methylene- 
dioxy-1  :  2  -dihydroindeno-1'  :  2'-2  :  3-quinoline  (90%)  m  n  'l82 
183°  (Ht.  186°).  3:4:  l-(OMe)2C5H3-CHO  and  HNO.  (“  ^95)  ^n 
AcOH  give  the  6  X02-derivative  (I)  (~80%)  and  thence  6 -nitro- 
veratrylidene-p-tolmdme,  m.p.  139°.  The  derived  NH,-compound 
m.p.  123-124°  (lit.  115°),  gives,  as  above,  6  :  l-dxmethoxl-2-ohenyl 

{ll)’  ?/P  jrP1  ,'2TaTlSyl~  (8°%)'  m  P'  180°  (Pirate,  m.p.‘  256° 
144  ,  and  -2:3 -trimcthylenejuinoline 
i85  /oh  m  P  H2— H3  (by  use  of  pipendine)  Et  6  :  1-dimethoxv- 
2-methylqumohne-Z-carboxylate  (HI)  (85%),  m.p.  116— 117°  c 
methoxy- 1  ;  2  :  3  :  4 -tetrahydroacridine  (IV)  (80°/)  in  n  iojo', 
m.p.  247°;  methiod.de,  m.p.  226-228°  and  its  3PW7  d  {p'cr?te’ 
(90%),  m.p  150“  and  6  :  l-lmethoxy- iVr^M^PTs™ 

Ch”o't  H  fNO  i-CH-v  r  H  M  {PJuate’  m  P-  266°)-  s  :  i  :  6  :  1- 
v^n2w2.A.airi2(aNU2j  has  m.p.  124 _ 12^°  flit  191 

6 :  7-D.methoxy-2-phenylcinchon.c  acid  [prep  from  3  4  ^ 

(OMe) ,C, Hj-NHj.  PhCHO,  and  AcCO.H  in  AcOH  at  100°)  m  n 

255°  (decomp.),  gives  (II)  when  distilled.  Ph  6  nitro-3  UiwfS 

Pr<yMiet0nerhPT\Firb I  nitration  as  above),  m.p.  185°  with  ^  S- 
NH ketone,  m.p.  196°,  without  ring-closure"“  KOR 
MeOH-H,0  hydrolyses  (III,  to  the  correspondinf  acTm.p.^t 
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240°  (decomp.),  which  is  better  obtained  directly  by  use  of  NaOH 
and  when  heated  at  0-1  mm.  gives  3  :  6-dimethoxy-2-methylquinoline 
(V),  b.p.  185 — 190°/13  mm.  [picrate,  m.p.  222 — 223°  (lit.  217°)]. 
With  33%  aq.  K2C03  in  COMe2,  (I)  gives  p-hydroxy-/3-6-nitro-3  :  4- 
dimethoxyphenylethyl  Me  ketone,  m.p.  145 — 146°,  dehydrated  in  hot 
EtOH  or  AcOH  to  6-nitro-3  :  i-dimethoxystyryl  Me  ketone,  m.p. 
174 — 175°,  which  with  Zn-HCl-AcOH  is  reduced  and  cyclised  to 
give  (V).  With  o-C#H4(CO)20  at  160°,  (V)  gives  a  phihalylidene 
derivative,  m.p.  207 — 208°,  and  with  HI-AcOH  gives  amorphous 
6  :  7-dihydroxy-2-methylquinoline,  m.p.  267 — 268°,  unstable  particu¬ 
larly  in  alkali  [hydrochloride,  +  0-5H2O,  m.p.  233°  (decomp.); 
dibenzoate,  m.p.  151 — 152°].  Boiling  HI  converts  (II)  into  6  ;  1-di- 
hydroxy-2-phenylquinoline,  m.p.  275°  ( methiodide ,  m.p.  195°;  di¬ 
benzoate,  m.p.  177 — 178°),  which  with  o-C,H4(NH2)2  (VI)  at  210 — 
220°  gives  2' -phenylpyridino-5'  :  5'-2  :  3-phenazine,  m.p.  212 — 213°. 
o-NHj,C,H4-OH  and  quinoline  at  250 — 260°  give  2' -phenylpiperidino- 
6'  ;  5'-3  :  i-phenoxazine,  m.p.  240 — 242°.  S,  Se,  or  Se02  gives 
indefinite  products  from  (IV),  but  PhCHO  and  ZnCl2  at  160°  give 
the  4 -CHPh‘.  derivative,  m.p.  132°;  the  4-phthalylidene  derivative, 
m.p.  219°,  is  also  detailed.  Et2C204,  (IV),  and  K  in  EtaO-EtOH  at 
100°  and  then  room  temp,  give  El  6  :  7 -dimethoxy -\  :  2  :  3  :  4-lelra- 
hydroacridme-i-glyoxylate,  m  p.  208 — 209°,  converted  by  HI  at  140° 
into  6  :  7-dihydroxy-l  :  2  :  3  :  i-tetrahydroacridine,  m.p.  325°  (dibenzo¬ 
ate,  m.p.  170 — 171°),  which  with  (VI)  at  210°  gives  5:6:7:  8 -tetra- 
hydroquinolino-2  :  3-2'  :  3  -phenazine,  m.p.  350°.  R.  S.  C. 

Conversion  of  A2-cycfohexenones  and  cyclohexanones  into  spiro- 
hydantoins.  H.  R.  Henze,  R.  C.  Wilson,  and  R.  W.  Townley  (J. 
Amer.  Chem.  Soc.,  1943,  65,  963 — 965). — The  appropriate  substituted 
cyclohexanones  with  KCN  and  (NH4)2C03  in  aq.  EtOH  give  3  :  5- 
dimethyl-,  m.p.  335 — 336°,  3-melhyl-5-ethyl-  (I),  m.p.  282°  (decomp.), 
3-phenyl-b-methyl-  (II),  m.p.  223 — 224°,  and  3-2" -fury  l-5-methyl- , 
m.p.  223 — 224°  (decomp.),  -cyclohexane- l-spiro-4' -hydantoin.  A2- 
cycloHexenones  (A)  also  add  HCN,  thus  yielding  3-cyano-3  :  5-di- 
methyl-,  m.p.  196 — 197°,  -3-methyl-5-ethyl- ,  m.p.  173 — 174°,  -5 -phenyl- 
3-methyl-,  m.p.  221°,  and  -5-2" -furyl-3-methyl- ,  m.p.  210 — 211°  (after 
resolidification,  remelts  at  215°),  -cycloAexajte-l-spiro-4' -hydantoin . 
Treating  (A)  with  alkali  sulphite  and  then  with  KCN  etc.  gives 
3-sulpho-3  :  5-dimethyl-  (K  salt),  -3-methyl-5-ethyl- ,  m.p.  175°  (de¬ 
comp.)  ( K  salt),  -5-phenyl-3-methyl-,  m.p.  273 — 275°  (decomp.),  and 
-5-2"-furyl-3-methyl-cyclohexane-l-s^!>o-4'-hydantoin  ( K salt).  Na- 
CjHjpOH  reduces  (I)  to  3-methyl  5  ethyl  .3  aminomethylcyclohexane 
1 -spiro-4 ' -hydantoin,  m.p.  223°.  Hydrogenating  (PtOa)  (A)  [prep, 
from  CH2Ac-C02Et  (2  mols.),  RCHO  (1  equiv.),  and  a  lttle  NHEtJ 
in  EtOH  at  2  atm.  gives  3  :  5  dimethyl-,  b.p.  181 — 182°/750  mm 
(semicarbazone,  m.p.  220 — 200-5°),  3-methyl-5-ethyl-,  b.p.  204 — 205°/ 
747  mm.  (semicarbazone,  m.p.  189 — 190°),  3-phenyl-5-methyl- ,  b.p. 
180 — 181°/26  mm.  ( semicarbazone ,  m.p.  111-5 — 112°),  and  3-2 '-furyl- 
5-methyl-cyc)ohexanone,  b.p.  147 — 148°/22  mm.  (semicarbazone ,  m.p. 
172 — 173°).  (I)  is  neither  hypnotic  nor  anticonvulsant.  (II)  is 

mildly  convulsant.  SOaH  or  2-furyl  reduces  the  toxicity  but  docs 
not  enhance  the  activity.  M.p.  are  corr.  R.  S.  C. 

Vinylalkylmalonic  esters  and  barbituric  acids.  (Miss)  D.  Heyl 
and  A.  C.  Cope  (J.  Amer.  Chem.  Soc.,  1943,  65,  669 — 673).— 
CH2Br-CHBr-OEt,  CHBu°(C02Et)2  (I),  and  Na  (or  NaNH2)  in 
Et20-xylene  at  —10°  give  CH2Br-CH(0Et),CBu°(C02Et)2,  which 
,  when  distilled  (after  or  without  boiling  with  Zn  in  EtOH)  yields 

l  EtBr  and  a-carbethoxy -fi-ethoxy -a-n-butyl-y-butyrolactone  (II)  (56%), 

;  b.p.  129 — 130°/2  mm.,  and  27%  of  unchanged  (I).  CHEt(C02Et)2 

1  gives  similarly  a-carbethoxy -^-ethoxy -a-ethyl-y-butyrolactone  (66%), 

Z  b.p.  149-5°/8-5  mm.  CH2Cl-CHCl-OEt,  (I),  and  Na  in  EtsO  at 

]  — 10°  and  then  0°  give  Et2  fl-chloro-a-ethoxyethylmalonate  (68%), 

I  b.p.  119°/2  mm.,  which  is  more  stable  but  from  which  HC1  could 

o  not  be  removed  by  Zn-EtOH.  CMePr°lC(CN)2  and  H2-Pd-C  in 

r,  EtOH  at  1 — 2  atm.  give  a-methyl-n-butylmalononitrile  [a-cyano-p- 

a  methyl-n-hexonitrile ]  (67%),  b.p.  99 — 100°/8  mm.,  which  could  not 

C  be  alkylated  as  it  gives  no  Na  derivative.  CHMePr“-CII(CN)-C02Et 

1,  similarly  resists  alkylation.  With  CO(NH2)2  and  NaOEt  in  boiling 

el  EtOH,  (II)  gives  5 -0-hydroxy-  (III)  (60%),  m.p.  127—127-5°,  and 

t.  thence  (SOCl2-C6H6N-CCl4)  5 -B-chloro-  (IV)  (95%),  m.p.  158-5—159°, 

p.  and  (SOBr2-C6H6N-C„H,)  5-p-bromo-  (V)  (80%),  m.p.  166—167°, 

m  -a-ethoxyethyl-5-n-bulylbarbituric  acid.  Boiling  48%  HBr  converts 

If  (HI).  (IV),  or  (V)  into  5-w-butylbarbituric  acid,  probably  by  way  of 

fD  the  5-epoxyethyl  and  5-Ac  derivatives.  Dehalogenation  of,  eg., 

•g  l-C,0H7Br  at  230°  (69%  yield  of  ClpH8)  by  Zn  is  improved  by 

5j  operating  in  NH2Ac;  this  method  is  applied  to  5-bromovinyl- 

]c  malonic  esters.  Thus,  CHBr.'CH-CEt(C02Et)2  and  Zn  dust  in 

NH2Ac  at  180°  give  71%  of  CH2:CH-CEt(C02Et)2,  b  p.  117-5—118°/ 
22  mm. ,  which  with  guanidine  carbonate  and  NaOEt  (excess  avoided) 
n  in  boiling  EtOH  and  then  boiling  aq.  HC1  gives  29%  of  5 -ethyl- 

1  5-vinylbarbituric  acid  (VI).  m.p.  172-5 — 173°.  Adding,  successively, 

sTi  iso-Cf,H11-CH(CO.!Et)2,  a  little  EtOH,  and  (CHBrl)2  to  NaNH2 

0  (prepared  in  situ)  in  EtzO  and  then  boiling  gives  Ett  iso amyl-fl- 

q  bromovinylmalonate  (38%  -f  a  residue),  b.p.  158°/11  mm.  [omission 

'.‘i  of  the  EtOH  ( ?  function)  reduces  the  yield  to  5%],  which  with  Zn 

in  boiling  NH2Ac  give  Ett  isoamylvinylmalonate  (72%),  b.p.  125 — 
126°/10  mm.,  and  thence,  as  above,  5-isaamyl-5-vinylharbituric  acid 
(VII)  (32%),  m.p.  129-5—130°.  (CHBri),,  (I),  and  Na  in  Et20 


give  similarly  Et,  n-bulyl  p  bromovinyl-  (26%),  b.p.  149°/10  mm., 
and  -vinyl-malonate  (70%),  b.p.  116 — 117°/9  mm.,  and  5-n -butyl- 
5-vinylbarbituric  acid  (VIII)  (40%),  m.p.  84—85°.  (CHBr.)^ 
CH2:CH-CH2-CH(C02Et)2,  EtOH  (a  little),  and  NaNH.  in 

give  Et,  p-bromovinylallylmalonate  [Et  a-carbethoxy -a- fi'-bromovmyl- 
Av-n-pentenoate]  (IX)  (26%),  b.p.  101°/2  mm.,  hydrogenated  (Pd-C; 
El OH1  to  CEtPra(C02Et)2  (identified  by  hydrolysis  and  conversion 
into  the  barbituric  acid)  and  converted  by  Zn  dust  in  NH2Ac  at 
130 — 170°  into  Et,  vinylallylmalonate  (X)  (39%),  b.p.  112 — 113°/ 

11  mm.  Attempts  to  rearrange  (IX)  by  heat  result  only  in  poly¬ 

merisation.  At  140°  (X)  is  unchanged,  at  200°  it  gives  a  mixture, 
but  at  170°  (8  hr.)  gives  ~30%  of  Et,  As-pentenylidenemalonate 
[El2  a-carbethoxy- Aa‘ -heptadienoate],  b.p.  140 — 143°/6  mm.,  identified 
by  hydrogenation  (Pd-C-EtOH)  to  «-C5Hn-CH(C02Et)2  (derived 
diamide,  m.p.  198 — 199°).  The  structures  of  (VI) — (VIII)  are  con¬ 
firmed  by  quant,  hydrogenation  to  the  known  dialkylbarbituric 
acids.  The  vinyl-acids,  (VI) — (VIII),  are  less  effective  and  have 
poorer  therapeutic  ratios  than  have  the  isomeric  ethylalkylidene- 
barbituric  acids.  (HI),  (IV),  and  (V)  are  non-toxic  and  non-hypnotic 
(orally)  at  800  mg,  per  kg.  to  mice.  R.  S.  C. 

Barbituric  acids. — See  B.,  1943,  II,  246. 

Pyrazolones. — See  B.,  1943,  II,  176. 

Pyrazole  compounds.  HI.  Condensation  of  a-carbethoxyaceto- 
thioacetanilide  with  hydrazines.  A.  Weissberger  and  H.  D.  Porter 
(J.  Amer.  Chem.  Soc.,  1943,  65,  732—734;  cf.  A.,  1943,  II,  207).— 
Boiling  CHNaAc-COjEt  and  PhNCS  in  MeOH,  adding  85%  N2H4,H20 
at  50°,  and  boiling  again  gives  3-anilino-5-pyrazolone,  m.p.  268 — 270° 
(decomp. ;  rapid  heating),  also  obtained  by  interaction  in  two 
steps  [Worrall,  A.,  1918,  i,  161;  1922,  i,  874;  m.p.  255 — 256° 

(decomp.);  ?  dimorphism].  Use  of  NHPh-NH2  gives  5-anilo-3- 
hydroxy-l-phenylpyrazole  (I)  (30%),  m.p.  168 — 169°,  also  obtained 
from  5-imino-3-hydroxy-l-phenylpyrazoline  (II)  in  boiling  NH2Ph. 
Use  of  NHMe-NH;  gives  5-amlo-3-hydroxy-  1-methylpyrazoline  (III) 
(2%).  m.p.  208 — 209°,  and  3-anilino-\-methyl-5-pyrazolone  (IV) 
(11-5%),  m.p.  220 — 222°.  Oxidation  in  presence  of£-NH2-C4H4-NMe2 
gives  a  weak,  dull  bluish-magenta  colour  from  (II),  (I),  or  (III), 
but  a  brilliant  magenta  colour  from  3-amino-  (V)  or  3-anilino- 
l-phenyl-5-pyrazolone  (VI)  or  (IV).  Similarly,  (IV),  (V),  and  (VI) 
give  deep  red  azomethine  dves  with  ^>-NO-C,H4-NMe2  in  boiling 
EtOH,  but  (I),  (II),  and  (HI)  are  not  affected.  R.  S.  C. 

Pyrazoles. — See  B.,  1943,  II,  203. 

New  synthesis  of  3-carboline  (norharman)  and  5-carboline.  E. 

Spath  and  K.  Eiter  ( Ber .,  1940,  73,  [B],  719 — 723). — 3-Bromo- 
pyridine,  o-C6H4(NH2)2,  and  HaO  +  a  little  CuS04  at  155°  for  9  hr. 
(sealed  tube)  give  N-3-pyridyl-o-phenylenediamine,  m.p.  125-5 — 126°, 
converted  by  aq.  HCl-NaN02  into  1-3' -pyridylbenztriazole  (I),  m.p. 
136-5 — 137°,  which  at  ~350°  for  8  hr.  gives  3-carboline  (II)  (nor¬ 
harman),  m.p.  198-5°.  (I)  and  ZnCl2  at  320°  (15  min.)  yield  (II), 

3-anilinopyridine,  m.p.  142°  (also  obtained  from  3-aminopyridine, 
Phi,  and  Cu-K2C03  in  boiling  />-toluidme  at  200°  for  15  hr.),  and 
5-carboline,  m.p.  214 — 215°  [also  obtained  from  (I)  at  ~350°  for 

12  hr.]  (for  nomenclature,  cf.  Gulland  et  al.,  A.,  1930,  219). 

A.  T.  P. 

Polynuclear  condensed  systems  with  heterocylic  rings.  XII. 
3-Phenyl-I  :  2-diaza-anthrone  and  other  pyridazine  derivatives.  W. 

Borsche  and  A.  Klein  (Annalen,  1941,  548,  74 — 81). — N2H4,H20 
and  CH2Ph-C0-CH(CH2Bz)-C02Et  in  EtOH  at  room  temp,  give 
the  dihydrazone,  m.p.  162 — 163°,  or,  after  longer  heating,  Et  5-phenyl- 
3-benzyl-i  :  5-dihydropyndazine-4-carboxylate,  m.p.  115°,  oxidised  by 
Cr03  in  warm  AcOH  to  Et  6-phenyl-3-benzylpyridazine-4-carb- 
oxylate,  m.p.  77 — 78°.  The  derived  acid,  m.p.  195 — 196°  (decomp.), 
at  200 — 210°  gives  C02  and  3-phenyl-6-benzylpyridazine,  m.p.  142°, 
and  with  SOCl2  and  then  AlCl3-PhN02  at  50 — 60°  gives  3 -phenyl- 

1  :  2-diaza-9-anthrone,  m.p.  236°  (2  :  i-dinitrophenylhydrazone ,  m.p. 
244°).  CH2Bz-CHBz-C02Et  and  N2H4,H20  in  EtOH  at  room  temp, 
give  Et  3  :  5-diphenyl-A  :  b  di hy dr o pyridazine -\ -carboxyl ale,  m.p.  118°, 
and  thence,  as  above,  3  :  5-diphenylpyridazine-i-carboxylic  acid,  m.p. 
221°  (Et  ester,  m.p.  100°),  the  chloride  from  which  yields  the  anilide, 
m.p.  206°,  but  cannot  be  cyclised.  CH2Ph-CHAc-C02Et  gives 
similarly  Et  Q-phenyl-3-methyl-A  :  5-dihydropyridazine-A-carboxylate , 
m.p.  98°,  and  5-phenyl-3-methylpyridazine-i-carboxylic  acid,  m.p. 
201°  (decomp.'),  thermal  decomp,  of  which  gives  6-phenyl-3-methyl- 
pyridazine,  m.p.  104 — 105°.  With  RCHO  this  gives  §-phenyl-3- 
styryl-,  m.p.  184°,  and  -3-p-methoxystyryl-pyridazine,  m.p.  200°.  Et 

2  - carboxylamido-6-phenyl-3-methyl-2  :  5-dihydropyridazine-4-carb- 

oxylate  (A.,  1904,  i,  778)  with  boiling  KOH-MeOH— H20  gives  the 
derived  acid,  m.p.  254°  (decomp.),  which  at  ■ — 260°  gives. 6 -phenyl- 
3-melhyl-2  :  5-dihydropyridazine-2-carboxylamide,  m.p.  147°;  the 
CO-NHj  resists  hydrolysis.  An  isomeric  substance,  C12H13ON3, 
m.p.  - — 235°  after  decomp.,  is  obtained  (Spannagel,  Diss.,  1903) 
from  COMe-CH2Bz  and  NH2-CO-NH-NH2.  R.  S.  C. 

Methylation  of  hydroxyl  groups  in  triazines.  H.  Sobotka  and 
E.  Bloch  (J.  Mt.  Sinai  Hosp.,  1942,  8,  1032—1033;  cf.  A.,  193g 
II,  70). — Attempts  to  methylate  or  acetylate  the  OH  of  2-hydroxy- 
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4  :  6-diketo-2-alkyl-  (or -phenyl  )  1  :  3  :  5-trimethylhexahydrotriazine 
were  unsuccessful.  E.  M.  J. 

Insect  dyes.  PITT.  Lencoptenn.  C.  Schopf  and  R.  Reichert 
[with  K.  Riefstahl]  (Annalen,  1941,  458,  82 — 94). — The  structure 
of  leucopterin  (I)  as  2-imino-6  :  8  :  9-trihydroxypteridine  is  con¬ 
firmed.  This  and  similar  CO  compounds  are  named 
XTH-r.vTIt  as  (en°lic)  OH-derivatives  of  pteridine  (III .  Puri- 
V—  |i" — |  fication  of  (I)  (Xa  salt)  as  K  salt  is  described. 

Deiminoleucopterin  (III)  (prep,  from  4  :  5-diamino- 
III  M  l  2  :  6-dihydroxypyrimidine  sulphate,  H,C,Ot,H,0,  and 
cryst.  NaOAc  at  160 1  rising  to  260=)  with  PC1S- 
POC1,  at  110'  gives  2:6:8:  9tetrachloroptendme 
(IVj,  m.p.  161°,  not  reducible  but  converted  by  25%  XaOH  at 
140'  into  (III),  by  O-75-V-XaOH  at  80°  or  N-LiOH  at  room  temp,  or 
100=  into  2  :  d-dichloro- 8  :  9-dihydroxypteridine  (V),  +  1-5H,0,  m.p. 
260 — 270’  (decomp.) ,  and  by  dry  XH,-Et,0  into  trichloro-x-amino- 
pteridine  (33%),  m.p.  197 — 201’  (decomp.).  Prep,  of  (V)  from  (III) 
by  PCI,  under  less  careful  conditions  is  thus  due  to  lability  of  two 
Cl  of  the  intermediate  (IV)  R.  S.  C. 

Preparation  of  flavins.  H.  Lettre  and  M.  E.  Fernholz  (Ber., 
1940,  73,  [B],  436 — 441). — @-C10H;-XHPh  is  coupled  with  diazotised 
XH,Ph.  and  the  azo-dye  is  reduced  (Xa,S,04)  to  1:2-XH,"C  10H,*XHPh, 
m.p.  124 — 126’,  which  is  condensed  with  alloxan  and  H3BO,  in 
AcOH  to  9-phenyl-o  :  9-benzoflaiin,  m.p.  >365’  (decomp.).  Similar 
methods  are  used  in  the  prep,  of  the  following  -5 :  6-benzoflavins  : 
9-phenyl-3-methyl-,  m.p.  >365’,  incipient  decomp.  335’;  9-/1- 

naphthyl-,  m.p.  ~357=  after  decomp  ;  9-methyl-,  m.p.  >365’; 
9-ethyl-,  m.p.  326’;  9-n -propyl-,  m.p.  319 — 320’;  9-n -butyl-,  m.p, 
297 — 298’;  9-isoamW-,  m.p.  273°;  9-n -hexyl-,  m  p.  274 — 275’; 
9-n-oc/v/-,  m.p.  248 — 249’;  9-n-decyl-,  m.p.  230°;  9-n-dodecyl-,  m.p. 
236’;  '9-cetyl-,  m.p.  221  222’;  i-melhyl-9-cetyl-,  m.p.  187 — 188=. 

All  these  compounds  are  sparingly  sol.  in  H,0  but  the  simpler 
members  are  freely  sol.  in  alkali.  With  increasing  chain  length 
they  pass  more  and  more  completely  into  the  CHC1,  layer  when 
distributed  between  CHC1,  and  aq.  alkali.  From  this  viewpoint 
their  carcinogenic  properties  are  investigated.  3-Naphthyl-butvl-, 
m.p.  177 — 178’,  and  -cetyl-amine  hydrobromide,  m.p,  143 — 145°, 
I-benzeneazo-0-cetylnaphthylamine,  m.p.  61’,  and  l-amino-2-cetyl- 
aminonaphthalene  hydrochloride,  m.p.  144°,  are  incidentally  de¬ 
scribed.  H.  W. 

Bile  pigments.  XXVII.  Synthesis  of  5  :  5'-diamino-4  : 4’-di- 
methyl-3  : 3'-diethylpyrromethene.  H.  Fischer  and  H.  Guggemos 
(Z.  physiol.  Chem.,  1939,  262.  37 — 46). — Et  cryptopyrrolecarboxylate 
is  converted  by  excess  of  Br  in  AcOH  at  60 — 70°  into  Et,  4  :  -i'-di- 
methyl-3  :  3'-diethylpyrromethene-5  :  5'-dicarboxylate,  m.p.  132 — 
134’.  4  :  4'-Dimethyl-3  :  3'-diethylpyrromethane-5  :  o'-dicarboxyl- 

hydrazide,  m.p.  238°.  best  obtained  from  Et,  4  :  4'-dimethyl-3  :  3'- 
diethylpyrromethane-5  :  5-dicarboxylate  and  boiling  N,H,,H,0.  is 
converted  by  NaXO,  in  AcOH  at  0°  into  the  diazide  (I),  m.p.  127’ 
(decomp. ),  transformed  by  XH,Ph  at  140°  into  the  5  :  5 ’-diphenyl- 
carbamide),  m.p.  235’,  and  by  Zn  dust  at  AcOH  into  the  5  :  o'-di- 
carboxylamide,  m.p.  300=.  (I)  is  transformed  by  Br  in  EtsO  into 

4  :  4' -dimethyl-3  :  '.Y -diethyl pxrr  ome  the  ns- o  :  5  '-dicarboxazide  (II),  m.p. 
130=  (decomp.)  [hydrobromide,  m.p.  133’  (decomp.)],  which  with 
boiling  EtOH  yields  the  -5  :  5'-diethylurethane,  m.p.  147°  (4  :  4'- 
dimethyl-3  : 3'-diethylpyrromethane-o  : 5' -diethylurethane  has  m.p.  124 — 
125=).  (II)  is  converted  by  boiling  50%  AcOH  into  a  non-cryst. 
material  whereas  (I)  affords  the  -5  :  b’-diamine  diacetate  (III'; ,  m.p. 
(indef.)  185’,  decomp.  >135°.  Hot  4%  XaOH  converts  (III i  into 

5  :  o'-diamino-i  :  4' -dimethyl-3  :  3' -diethylpyrromethene ,  decomp.  157’, 

which  very  readily  passes  in  air  into  /18-di-iminoaetioporphy-rin  and 
is  therefore  analysed  as  the  very  stable  complex,  ClsH,0X,Cu,  m.p. 
>350’.  '  '  "H.  W. 

Chlorophylls.  XCTV.  Protochlorophyll  and  vinylporphyrins.  The 
oxo-reaction.  H.  Fischer  and  A.  Oestreicher  (Z.  physiol.  Chem., 
1939—40,  262,  243 — 269). — Adding  COC1,  to  viny-lphasoporphyrin-a. 
Me  H  ester  and  phytol  in  C,H,X  at  0’  and  then  room  temp,  gives 
the  Me  phytyl  ester  ( protophizophytin )  (I),  m.p.  ~144 — 146=.  This 
is  obtained  in  poor  yield  (owing  to  hydrolysis)  by  addition  of  Fe 
powder  to  vinylphteophytin  in  COMe,-80%  HCO,H  at  100’,  reoxid¬ 
ation  in  air,  and  purification  by  adsorption.  The  colour  and 
spectrum  of  (I)  are  the  same  as  those  of  vinylphaeoporphyrin-a  s  (II). 
Mg  is  introduced  into  (I)  by  MgEtBr  decomposed  by  Pr°OH  or 
PrPOH  (not  MeOH  or  EtOH),  yielding  an  amorphous  protochloro¬ 
phyll  ;  this  differs  in  absorption  spectrum  (max.  at  599-5  and 
548-8  m/i.)  from  the  natural  product,  probably'  because  the  latter 
contains  a  definite  amount  of  (I)  (this  is  probably  present  as  such 
in  nature  and  not  an  artefact).  When  methylphaeophorbide-b,- 
oxime  is  treated  with  Fe  powder  in  boiling  80%  HCO,H,  reoxidised 
in  air,  and  esterified  by  CH2X2-Et20,  the  isocyclic  ring  is  closed 
and  the  C!XOH  hydrolysed  and  reduced  to  CH,-OH,  yielding 
tinylph<zoporphyrin-bt-3-methanol  Me,  ester,  m.p.  269=,  the  structure 
of  which  is  proved  by  its  absorption  spectrum  imax.  at  563-7, 
590-1,  523-7,  and  ~650  n+.)  resembling  that  of  ill  ,  by  failure  to 
give  an  oxime  in  cold  C,H,X,  addition  of  CHX2-C02Et,  and  opening 
of  the  isocyclic  ring  by  KOH-EtOH  (spectroscopic  proof).  Simi¬ 


larly,  the  oxime  of  rhodin-^,  Me,  ester  gives  vinylrhodinporphyrin- 
-3-methanol  Me,  ester  (poor  y'ield),  which  is  also  obtained  in  poor 
yield  from  vinylphaeoporphyrin-fc,-3-methanol  Me2  ester  by  KOH- 
MeOH-C,H3N  at  room  temp,  and  has  the  same  absorption  spectrum 
as  has  vmylchloroporphyrin-e,  fill) .  Hy'drolvsis  of  phaeophytin-a 
-j-  -b  by  boiling  KOH-MeOH-COMe,  (4  min.)  gives  oily  K  and 
thence  solid  Ba  salts  •  phytol  adsorbed  thereon  is  extracted  by 
Et20  and  readily  purified ;  dissolving  the  residual  salts  in  acid  and 
extracting  fractionally'  with  Et20  then  yields  pure  chlorin  e,  and 
impure  rhodin-g7.  Two  methods  for  prep,  of  (III  give  only  poor 
yields.  ■2-a-Hydroxychloroporphyrin-e ,  Me2  ester,  m.p.  247°  (absorp¬ 
tion  max.  at  445.  581-7,  544-8,  and  633  m p.,  similar  to  those  of 
chloroporphyrin-e.  Me,  ester),  is  obtained  by  treating  the  Me, 
ester  of  (III)  with  HI-AcOH  at  room  temp,  and  then  reftxidising; 
at  the  m  p./high  vac.  it  suffers  ring-closure  of  the  isocyclic  ring 
with  loss  of  MeOH,  but  with  P,Os  and  sand  at  room  temp,  it  gives 
fill) ;  its  prep,  involves  addition  of  HI,  followed  by  hydrolysis; 
thus,  it  is  also  formed  (m.p.  246°)  when  HBr  is  added  to  (HI)  in 
AcOH  and  the  product  is  hydrolysed  by  20%  HC1  at  room  temp, 
and  finally  esterified.  Similarly,  with,  successively,  HBr-AcOH  at 
45°,  20%  HC1,  and  CH,N,.  vinylphylloerythrin  Me,  ester  (IV)  gives 
2-a-hydroxyphylloerythrin  MeI  ester,  m.p.  ~284 — 286°  (absorption 
max.  at  562-5,  591-8,  522-3,  and  641-2  m ft.),  which  with  P,0,  -f  sand 
regenerates  (IV)  ;  it  is  also  obtained  from  oxophylloerythrin  by 
hydrogenating  (PtO, ;  HCO,H)  and  then  reoxidising  and  esterifying 
and  is  reconverted  thereinto  by  I-AcOH.  Further,  treating  vinyl- 
phseoporphvrin-a5  Me,  ester  with  HI  in  AcOH  +  a  little  CHC1,  at 
12°  for  2  days  and  esterifying  the  2-CHMe-OH  fraction  gives 
2-a-hydroxyphiZOporphyrin-a.-,  Me,  ester,  m.p.  285°  (absorption  max. 
at  561-2,  588-9,  521-7,  and  638  1  mjx.).  Vinylchloroporphyrin-c, 
Me,  ester  (V),  m.p.  254°  [absorption  max.  at  510-7,  548  1,  586-2, 
and  -—660  m/x. ;  Cu  salt,  m.p.  200°  (absorption  max.  at  546-4  and 
589-5  mil.),  reduced  by'  H,-Pd  in  COMe,  to  the  leuco-compound  of 
the  Et  compound  and  converted  by  HI-AcOH  into  the  Cu-free 
ester],  is  obtained  from  the  -e(  Me,  ester  by  boiling  HCO,H  and  then 
CH,X,;  some  (II)  is  also  formed."  (V)  is  also  obtained  by  treating 
the  chlorin-e4  Me,  ester  with  Fe  powder  in  80%  AcOH  at  100°, 
reoxidising  the  product  with  FeCI,,  and  esterify'ing,  but  the  yield  is 
poor  owing  to  decomp,  of  the  leuco-compound  I-KOAc  oxidises 
(V)  to  t inylchloroporphyrin-es,  m.p.  >320°  (absorption  max.  at 
558,  587-7,  516-2,  and  635-2  m/i.l.  Phaeophorbide-a  is  slowly  con¬ 
verted  into  (II)  by  boiling  with  Fe  dust  and  H,C,04  in  COMe,  and 
then  reoxidising.  The  mechanism  by  which,  in  the  changes  described 
above,  reduction  and  oxidation  occur  simultaneously  at  different 
parts  of  the  mol.  is  inconclusively  discussed.  2-o-Hydroxymeso- 
chlorin-e.  Me,  ester  with  KMnO,  in  C5H,N  at  room  temp,  and  then 
CH,X,  gives  48%  of  acetylchlorin-e,  Me,  ester,  which  yields  a  Cu, 
m.p.  198°,  — 1260°  in  COMe,  (absorption  max.  at  652-6, 

507,  599-5,  and  549  mjx.),  Fe,  m.p.  176 — 178°,  +2870°  and 

—1080°  in  COMe, '(absorption  max.  625  and  488-1  m/x.),  and 
Mn  derivative,  m.p.  170 — 173°,  decomp.  185 — 190°,  [a’J°hlte  +4300°, 
fa'“,  —540°  in  COMe,  (absorption  max.  at  480-2,  682-8,  and 
437-2  m M.).  R-  S.  C. 

Photo-oxidation  of  chlorophyll. — See  A.,  1943,  I,  206. 

Synthesis  of  iroquinoline  derivatives.  IV.  Synthesis  of  oxazolines 
and  fro  quinolines  from  A  -acylaminocarbinols.  W.  Krabbe,  W. 
Eisenlohr,  and  H.  G.  Schone  [Ber..  1940,  73,  [15],  656 — 660 ;  cf. 
A..  1943,  II.  263). — XHBz-CFI,-CPhMe-OH  and  H,SO,  at  room 
temp,  give  2  :  5-diphenyl-5-methy'l-A*-oxazoline  ( picrate ,  m.p.  145°), 
converted  bv  boiling  aq.  HC1  into  XHBz-CH)CPhMe  and  BzOH. 
XHAc-CHPh-CPh,-OH  and  P,06  or  H,S04  give  4:5:  b-triphenyl- 
2-methyl-M-oxazoline  (cf.  acet  ftS-diphenylvinylamide,  m.p.  166°; 
A.,  1938,  II,  111),  rehydrolysed  by-  acid  or  alkali.  A.  T.  P. 

Sulphanilamide  compounds.  VIII.  Homologues  of  2-sulphanil- 
amidothiazoline.  A.  H.  Nathan,  J.  H.  Hunter,  and  H.  G.  Kolloff 
if.  Amer.  Chem.  Soc.,  1943.  65,  949—950;  cf.  A.,  1941,  II,  147).— 
2-Amino-4-  and  -5-methylthiazoline  with  +  X  H A c - C 5 H 4 ■  8 O ,C1  in 
CjHjX-COMe,  at  <45=  give  2-acetyl sulphanilimido-3-acetylsulph- 
anilyl-i-,  +H,0,  m.p.  150 — 153°  (decomp. ),  and  -5-,  m.p.  185-5 — 
186-5°,  hydrolysed  by  boiling  10%  HC1  to  2-sulphanilimido-3-sulph- 
anilyl-i-,  m.p.  225 — 226°,  and  -5-,  m.p.  176-5 — 177°,  and  then  to 
2-sulphanilamido-i- ,  m.p.  176°,  and  -5-,  m.p.  177-5 — 178-5°,  -methyl- 
thiazoline.  R.  S.  C. 

Thiazoles. — See  B.,  1943,  II,  174. 

Benzthiazolium  compounds. — See  B.,  1943,  II,  175,  246. 

Cyanine  dyes. — See  B.,  1943,  II,  175,  178,  246,  247,  268. 


VII. -ALKALOIDS. 

Ergot  alkaloids.  IV.  Optically  active  hydrazides  of  lysergic  and 
(rolysergic  acid.  A.  Stoll  and  A.  Hofmann  ( Helv .  Chim.  Acta,  1943, 
26,  922—928;  cf.  A.,  1938,  II,  35,  164).— r-tsoLyserghydrazide  (I), 
m.p.  (indef.)  240’  (decomp. ),  is  obtained  by  the  action  of  X,H4 
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at  130 — 140°  on  any  of  the  natural  ergot  alkaloids  or  mixtures  thereof 
which  does  not  belong  to  the  ergobasine  type.  Finely-divided 
if-tartaric  acid  and  £-C8H4Me-COCl  at  120°  afford  d-di-p-toluovl- 
tartanc  anhydride,  m.p.  197  —  198°  (decomp.),  [a]*,0  +195°  in  COMe2, 
hydrolysed  by  boiling  aq.  COMe2  to  d-<fi-p  tcluoyltartaric  acid  (II), 
m.p.  172°  (decomp.),  [a]f,°  —140°  in  EtOH.  l-Di-p-toluoyltartaric 
anhydride,  [ajj,0  —195°  in  COMe2,  and  acid  (III),  [a]?)0  +140°  in 
EtOH,  are  obtained  similarly.  (I)  and  (III)  in  boiling  MeOH  give 
d-isolyserghydrazide  H  \-di-p-toluoyltartrate  (IV),  [a]§  +328°  in 
MeOH,  converted  by  NaHCOs  into  <f-isolyserghydrazide  (V),  m.p. 
(indef.)  204°  (decomp.),  [a]^>°  +452°  in  CSH5N.  The  base  derived 
from  the  mother-liquors  from  (IV)  is  largely  freed  from  (I)  by 
treatment  with  EtOAc  or  preferably  is  treated  with  (II),  thereby 
giving  f-tsolyserghydrazide,  m.p.  204°  (decomp.),  [a]!?  —454°  in 
C5H5N.  (V)  is  isomerised  by  boiling  H:(P01-EtOH  or,  preferably, 
by  mild  treatment  with  KOH-EtOH  to  d-lyserghy dr  azide,  m.p. 
(indef.)  218°  (decomp.),  [a]f,°  +11°  in  C5H5N.  1  -Lyserghydrazide 
has  m.p.  218°  (decomp.),  [o]^  -11°  in  C6H5N.  H.  W. 

Ergot  alkaloids.  VI.  Partial  synthesis  of  alkaloids  of  the  type 
of  ergohasine.  A.  Stoll  and  A.  Hofmann  (Helv.  Chim.  Acta,  1943, 
26,  944— 965) . — The  alkaloids  are  obtained  by  interaction  of 
optically  active  lyserg-  and  isolyserg-azides  with  optically  active 
NH2-alcohols.  (f-isoLyserghydrazide  (I)  in  O-In-HCI  at  0°  is  treated 
with  NaN02  followed  by  NaHCO.,  and  the  liberated  azide  is  extracted 
with  Et20.  The  dried  ethereal  solution  is  kept  at  room  temp,  for 
a  day  in  the  dark  with  /(-f-J-NHj-CHMe'CH^OH  (2  mols.),  thus 
giving  d-isolyserg-a-hydroxytsopropylamide  (ergo!  lasinine)  (II) ;  the 
mother-liquors  from  (II)  afford  d-lyserg-a-hydroxytsopropylamide 
(III)  when  treated  with  CHC13.  (II)  is  isomerised  to  (III)  by 
KOH-aq.  EtOH  at  room  temp.  The  pre-isomerisation  of  (I)  to 
rf-lyserghydrazide  and  thus  the  direct  production  of  (III)  is  not 
advisable  since  some  back-isomerisation  always  occurs.  Similarly 
obtained  are  d-isolyserg-d-a-hydroxy-isopropylamide,  m.p.  195°  (de¬ 
comp.),  [a]!?  +353°  in  CHC13  (perchlorate) ,  and  d-lyserg-d-a-hydroxy- 
isopropylamide,  m.p.  220°  (decomp.),  [a]!,0  —11°  in  C8H5N  [ H 
oxalate,  m.p.  190 — 195°  (decomp.),  [a]f,°  +58°  in  H20] ;  f-isolyserg- 
Ta-hydroxyisopropylamide,  m.p.  192 — 195°  (decon  p.),  [a]^0  —351° 
in  CHCl,  (perchlorate),  and  \-lyserg-\-a-hydroxy\sopropylamide,  m.p. 
220°  (decomp. ),  [a]f)0  +  10°inC6H5N  [H  oxalate,  m.p.  192°  (decomp.), 
[ci]d  —59°  in  H20]  (photomicrographs  of  the  derivatives  of 
NHj'CHMe'CHj’OH  are  given).  d-isoLyserg-,  m.p.  204 — 206°  (de¬ 
comp.),  [a]jP  +448°  in  C5H8N,  and  d -lyserg-  (  +  1CHC13),  m.p.  95° 
(decomp.),  (solvent  free)  [a]!?  —10°  in  C5H5N,  -fi-hydroxy ethyl- 
amide  ;  d-iso/yserg-,  m.p.  192 — 194°  (decomp.),  [a]!,0  +386°  in 
CHClj,  and  d-lyserg-a-hydroxy-fl-n-butylamide,  m.p.  172°  (decomp.), 
[aJi?  —45°  in  C6H6N  ( tartrate )  [methylergobasinine  and  methylergo- 
basine ] ;  d-iso/yserg-,  m.p.  160°  (decomp.),  [a]i>0  +330°  in  CHC13, 
and  d-lyserg-\(y-)-a-hydroxy-h-methyl-fl-n-amylamide  (+C6H6),  m.p. 
indef.  130°,  or  +  COMe2,  m.p.  120 — 130°,  [a]£,°  —38°  in  C5H5N  [iso- 
propyl-ergobasinine  and  -ergobasine) ;  d-iso/yserg-  (  +  lEt20),  m.p. 
125 — 130°  (decomp.),  [a]]]0  +267°  in  COMe2,  and  d-lyserg-d-nor- 
ephedride,  [a]J,°  +14°  in  COMe2  (hydrochloride,  decomp.  230°,  darkens 
at  200°);  /-ssolyserg-  and  1-lyserg-l-norephedride,  non-cryst.,  [a]|,0 
—  16°  in  COMe2  ( hydrochloride ,  decomp.  230°,  darkens  above  200°); 
d-isolyserg-  and  d-lyserg-l-norephedride  (  +  lCeHs),  m.p.  130°  (de¬ 
comp.),  [a]f,°  —17°  in  COMe2  [d -tartrate  (+lMeOH),  m.p.  185 — 200° 
(decomp.),  [a]?,0  +39°  in  50%  EtOH];  non-cryst.  d-iso lyserg-,  [a]f,° 
+  370°  in  COMe2,  and  d-lyserg-d-nor-ip-ephedride  (  +  1C.H,),  m.p, 
131°,  [a]!,0  +27°  in  COMe2;  d-iso  lyserg-,  m.p.  231°  (decomp. j,  [a'^° 
+  445°  in  C6H  ,N,  and  d-lyserg-ay-dihydroxy-(!-propylamide  ( +  1CHC1.) 
m.p.  (indef.)  125°  (H  oxalate,  [a]f,°  +55°  in  H20)  [hydroxy-ergo- 
basinine  and  - ergobasine ];  d-iso  lyserg-,  m.p.  163°,  [a]'^  +396°  in 
C5H5N,  and  d-lyserg-$-diethylaminoethylamide,  non-cryst.,  [a]f?  —16° 
in  C6H5N  (H  oxalate,  decomp.  200°,  [a]?,0  +79°  in  50%  EtOH); 
d -lyserg-,  m.p.  80—85°,  [a]^°  +30°  in  C6H3N,  and  d-iso lyserg-dtethyl- 
amide,  m.p.  182°  (decomp.),  [a]?,0  +217°  in  C5H5N ;  d -lysergbenzyl- 
a-hvdroxyisopropylamide  [N -benzylergobasine],  m.p.  230°  (decomp.), 
Mp  — 17°  +  5°  in  C6H6N  ;  d-lyserg-l-ephednde,  m.p.  258°  (decomp, ), 
[a] jf,0  —21°  in  C6H6N.  A  brief  survey  of  the  physiological  activity 
of  the  compounds  shows  that  configurative  differences  may  have  a 
much  more  pronounced  influence  than  marked  differences  in  con¬ 
stitution.  H.  W. 


VIII. — ORGANO-METALLIC  COMPOUNDS. 

Arsenicals  derived  from  acetophenone.  R.  L.  Clark  and  C.  S. 
Hamilton  (J.  Amer.  Chem.  Soc.,  1943,  65,  635 — 637). — Adding  CL 
(0T72  mol.)  at  -^-40°  to  ^>-COMe*C8H4*AsCl2  in  EtOH  and  treating 
the  product  with  H202  gives  cu-chloro-p-arsonoacetophenone  (I) 
(76%),  m.p.  204 — 205°  (208—209°)  (A.,  1938,  II,  36,  m.p.  189°) 
( semicarbazone ,  darkens  215°;  oxime,  m.p.  173 — 173-5°),  converted 
by  NHPh-NH2.HCl-NaHC03-H20  at  100°  into  l-phenyl-3-p-arsono- 
phenyl-l  :  2-diaza-tf-cyclobutene  (35%),  darkens  210—215°.  With 
boiling  HC02K-Me0H-H20,  (I)  gives  aj-hydroxy-p-arsonoacetophen- 
one  (16%),  cryst.  (cryst.  semicarbazone  and  phenylhydrazone) ,  reduced 
by  KI-S02-n-HC1  to  ui-hydroxy-p-arsenoacetophenone  (65%),  cryst. 
The  appropriate  sec.  amine  and  (I)  in  boiling  MeOH  give  u-diethyl- 


amino-  (33%),  m.p.  186 — 187°,  m-morpholino-  (63%),  m.p.  172 — 173°, 
and  ui-piperidino-p-arsonoacetophenone  hydrochloride  (61%)-  5?-P- 
186—187°.  R.  S.  C. 

Amidino-arsenicals.  I.  p-Amidinophenylarsonic  acid  and  pp  -di- 
amidinoarsenobenzene.  F.  Linsker  and  M.  T.  Bogert  (J-  Amer. 
Chem.  Soc.,  1943,  65,  932— 934).— p-CN-C6H4-As03Ha  (I)  [prep, 
from  the  NH2-acid  (II)  by  a  diazo-reaction  in  82%  yield]  with 
HCl-EtOH-Et20  at  0°  gives  the  imino-ether  hydrochloride  (74%), 
converted  by  10%  NH3-EtOH  at  60°  into  p -amidinophenylar sonic 
acid  [by  way  of  its  hydrochloride  (84%),  m.p.  280°  (decomp.)], 
which,  with  Na2S204— Na0H-MgCl2-H20  at  room  temp,  and  later 
55 — 60°  gives  pp ' -diamidmoarsenobenzene  dthydrochlonde,  +4H20, 
m.p.  240°  (decomp.).  Similar  reduction  of  (I)  or  (II)  gives  impure 
^'-dicyanoarsenobenzene,  decomp.  >260°,  which  with  HCl-Et20- 
NH3  and  then  NH3-EtOH  at  40°  gives  p-amidmo-p’ -cyanoarseno- 
benzene  hydrochloride,  +EtOH,  darkens — 225°,  m.p.  — 2.34°  (decomp, 
from  229°).  R.  S.  C. 

Metallation  of  sulphur-containing  organic  compounds.  F.  J. 

Webb  ( Iowa  Slate  Coll.  J.Sci.,  1942,  17,  152— 154). — The  reactions 
of  sulphides,  disulphides,  sulphoxides,  and  sulphones  with  Na, 
NaNH2,  Hgn  salts,  and  organometallic  compounds  are  reviewed. 
Metallation  of  the  sulphides  RMeS  (where  R  is  p-C6H4Me,  p- 
C,H4C1,  £-NMe2-C8H4,  and  a-  and  J3-C10H7)  by  LiBu“  in  EtjO, 
followed  by  treatment  with  C02,  gives  38-2,  5-75,  22-4,  35-4,  and 
1T7%  respectively  of  the  corresponding  arylthiolacetic  acids. 
p-Dimethylaminophenylthiolacetic  acid  has  m.p.  85 — 86°.  PhEtS 
with  LiBu°  in  Et20,  followed  by  C02,  gives  — -8  %  of  0-SEt-C8H4‘CO2H. 
Similarly  PhPraS,  PhBuaS,  and  PhPr^S  yield  6-9%  of  o-n- propyl-, 
6 — 10%  of  o-K-butyl-  (I),  and  11%  of  o-iso-propyl-thiolbenzoic  acid, 
m.p.  116 — 117°.  A  similar  reaction  with  Ph  c) Wohcxy!  sulphide 
yields  an  acid,  m.p.  80 — 81°,  probably  o-cyclohexylthiolbenzoic  acid. 
Each  of  the  above  reactions,  except  that  with  PhPraS,  yields  a 
small  amount  of  BzOH  owing  to  cleavage  of  the  Ph-S  linking. 
Usually  lateral  exceeds  nuclear  metallation,  and  formation  of  BzOH 
does  not  occur.  PhMeS  and  PhEtS  are  not  metallated  by  CaPhI  in 
EtaO.  Hg(OAc)2  with  excess  of  PhMeS  at  100°  gives  36'6%  of 
p-acetoxymercuriphenyl  Me  sulphide,  m.p.  184°.  LiMe  and  LiPh  in 
Et20,  and  LiBu“  in  light  petroleum  (b.p.  28 — 38°),  and  NaPh  in 
C,He  react  with  PhMeS  giving  SPh-CH2,C02H  (II)  after  C02-action, 
but  MgBuaBr  and  PhMeS  at  150 — 155°  for  5  hr.  yield,  after  C02- 
action,  0-2%  of  0-SMe-CaH4'CO2H.  A  similar  high-temp,  reaction 
between  LiBua  and  PhMeS  gives  21-2%  of  SPh-CH2-C02H,  which 
indicates  that  it  is  the  metallating  agent  and  not  temp,  or  solvent 
which  governs  the  position  of  substitution  in  PhMeS.  PhMeS 
with  Na  in  EtzO  gives  20-9%  of  PhSH  and  3-45%  of  (I)  subsequent 
to  C02-treatment  and  hydrolysis,  whilst  scarcely  any  cleavage 
occurs  in  C6H8.  PhBuQS  in  EtaO  and  Li  yield  119%  of  BzOH, 
20-5%  of  PhSH,  and  0-24%  of  (II).  PhSH  and  (PhS)2  are  metal¬ 
lated  by  LiBuato  give,  after  C02-action,  (o-C02H’C,H4-S)2.  PhMeS 
is  metallated  slightly  more  readily  than  PhOMe  by  LiBu“  in  EtzO. 
p-C8H4Br-SMe  does  not  form  an  org.  Li  compound  under  the  usual 
conditions,  and  the  main  result  of  reaction  with  LiBu"  is  halogen- 
metal  interconversion.  With  LiMe,  mainly  coupling  occurs,  with 
slight  interconversion.  PhS02Me  is  metallated  by  LiBu“,  yielding 
47%  of  PhS02-CH2-C02H  after  C02-action.  PhS02Et  reacts  vigor¬ 
ously  with  MgEtBr  and  with  LiBua,  and  Ph2S02  and  dibenzthiophen 
5-dioxide  with  LiBua  to  yield  unidentified  acids.  PhMeSe  in  Et20 
with  LiBu+  followed  by  C02,  give  28-4%  of  BzOH  and  MeBu°Se. 
NaC6H11-n  in  light  petroleum  (b.p.  28 — 38°)  causes  25%  cleavage 
of  PhMeSe  in  4  hr.  at  room  temp.  J.  N.  A. 

Reactions  of  organometallic  compounds  with  alkyl  halides.  I. 
Action  of  sodium  ethyl  on  ( — ) -/1-bromo-octane.  N.  G.  Brink,  J.  F. 
Lane,  and  E.  S.  Wallis  (J.  Amer.  Chem.  Soc.,  1943,  65,  943 — 949). — 

(  —  )-)3-Bromo-w-octane,  [a]iJ  —30-7°,  and  NaEt  in  C8H12  at  —  —  10° 
(later  0°)  give  a  9  :  12  :  16  :  1  (mol.)  mixture  of  CBHl8,  C8H18, 
•y-methyl  n-nonane,  b.p.  166-8  ~167-l°/769  mm.,  [a]“  —0-23°  (97% 
racemised),  and  i)d-dimethyl-n-tetradecane,  b.p.  275°,  a  0.  The 
reaction  mechanism  is  discussed.  R.  S.  C. 

Factors  determining  the  course  and  mechanism  of  Grignard 
reagents.  VII.  Analysis  of  gases  formed  during  the  reaction  of 
magnesium  phenyl  bromide  with  organic  halides  in  presence  of 
cobaltous  halides.  M.  S.  Kharasch,  D.  W.  Lewis,  and  W.  B. 
Reynolds.  VIII.  Effect  of  metallic  halides  on  the  reaction  of 
Grignard  reagents  with  aromatic  acyl  halides.  M.  S.  Kharasch, 
W.  Nudenberg,  and  S.  Archer.  IX.  Effect  of  metallic  halides  on 
the  reaction  of  organolithium  compounds  with  organic  halides. 
M.  S.  Kharasch,  D.  W.  Lewis,  and  W.  B.  Reynolds.  X.  Oxidation 
of  Grignard  reagents  :  effect  of  metallic  catalysts.  M.  S.  Kharasch 
and  W.  B.  Reynolds.  XI.  Effect  of  metallic  halides  on  the  reaction 
of  Grignard  reagents  with  vinyl  halides  and  substituted  vinyl  halides. 
M.  S.  Kharasch  and  C.  F.  Fuchs  (J.  Amer.  Chem.  Soc.,  1943,  65, 
493—495,  495—498,  498 — 500,  501—504,  504—507;  cf.  A.,  1943, 
II,  227). — VII.  Only  5 — 10%  interaction  occurs  between  MgPhBr 
and  RBr  (R  =  Me,  Et,  Pr“,  or  Bu°)  or  BuvCl  in  20  hr.  in  Et20-N2, 
PhR  but  no  Ph2  being  formed.  In  presence  of  3 — 5  mol.-%  0f 
CoCI2  interaction  is  rapid,  necessitating  adding  the  RBr  gradually- 
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the  extent  of  reaction  is  R  =  Me  90,  Et  45,  Pr“  62,  Bua  83%,  and 
Buy  ?  Of  the  RBr  which  reacts,  the  following  amounts  yield  gas  : 
R  =  Me  67,  Et  80,  Pr“  66,  Bu“  73,  and  Buv  75%,  and  approx, 
equiv.  amounts  of  Ph,  (and  some  polyphenyls)  are  formed.  The 
gases  formed  are:  from  MeBr,  CH,  62,  C8H,  18,  and  C,H4  20%; 
from  EtBr,  C,H,  40  and  C,H4  60%;  from  Pr“Br,  C,H,  54  and 
CjH,  46%;  from  Bu“Br,  C4H10  54  and  C4H,  46%;  from  BuyCl, 
iso-CjH,,  80  and  -C5H10  20%.  The  reaction  mechanism  is  :  -CoCl  4 
RBr ->•  (ToClBr  4  R-.  Disproportionation,  and  not  dimerisation,  of 
R-  then  occurs,  since  the  saturated  and  unsaturated  gases  are  in 
approx,  equiv.  amounts.  With  Me-,  capture  of  a  H  from  the  solvent 
is  a  fast  reaction  (giving  CH4)  and  interaction  with  EtjO  a  slow 
one  [giving  MeOEt  and  Et-  (^-C,H4  4  C,H4)].  The  deficiency  of 
iso-CjHj,  is  due  to  its  rapid  polvmerisation. 

VIII.  Adding  MgPhBr-Et,0  to  BzCl  4  CoCl,  (2  mol.-%)  in 
Et,0  at  the  b.p.  gives  Ph,  (56%),  COPh,  (much),  EtOBz  (3%). 
BzOH  (10%),  COPh-CPhj-OH  (I)  (11%).  (CPh,),0  (II)  (1%),  and 
(XPh-OBz),  (III)  (3%).  Use  of  5  mol.-%  of  CoCl,  at  0°  and  then 
the  b.p.  gives  Ph,  (44%),  EtOBz  (10%).  COPhMe  (41%).  and  (III) 
(6%).  but  no  (I)  or  (II).  o-C,H4Me-COCl,  MgPhBr,  and  CoCl,  (5 
mol.-%)  give  o-C,H4Me-CO,H  (15%).  Ph,  (70%),  o-C,H4Me-COPh 
(33%),  2  :  2 '-dimethylbenzoin,  m.p.  92°,  and 

[X(C,H4Me-o)-OCO-C,H4Me-o],  (7%).  Interaction  occurs  thus; 
R-COC1  4-  -CoCl  ->CoCl,  4-  RCO- ;  RCO-  4-  Et,0  ->  RCO,Et  4  Et  - ; 
2RCO--MRCO),;  (RCO),  4  MgRBr-4COR-CR,-OH ;  (RCO),  4 
2CoCl-  ->(XR-OCoCl),  ->  (ICR-O-COR),. 

IX.  LiPh  with  Bu“Br  or  LiBu“  with  PhBr  gives  52 — 55%  of 
PhBu°,  the  exchange,  LiPh  4  BuaBr  ^  LiBua  4  PhBr,  occurring 
readily.  In  presence  of  5  mol.  %  of  CoCl,,  this  exchange  is  largely 
superseded  by  interaction  of  LiR  and  CoCl,  to  give  RCoCl  and 
thence  R-  and  -CoCl.  If  R  =  Ph,  Ph,  is  formed;  if  R  =  Bu“, 
disproportionation  to  C4H„  4  C4H,  occurs.  LiBua-PhBr  and 
LiPh-BuaBr  with  CoCl,  give  27  and  40%,  respectively,  of  C,H„, 
the  reaction  mechanism  being  unknown. 

X.  Presence  of  CoCl,  (5  mol.-%)  scarcely  affects  the  products  of 
interaction  of  O,  with  Mg  cyclo hexyl  chloride,  CH,Ph-MgBr,  or 
MgBu“Br,  but  with  MgPhBr  or  a-C,„H7-MgBr  leads  to  much  Ar,. 
Greatly  improved  yields  of  phenols  are  obtained  by  oxidising 
MgArHal  in  presence  of  MgAlkHal.  Reaction  mechanisms  are 
discussed. 

XI.  Vinyl  halides  do  not  react  with  Grignard  reagents  unless 

CoCl,  or  CrCl,  (much  less  well,  CuCl)  (5  mol.-%)  is  present.  The 
reaction,  MgRBr  4  >CXHHal  4--CRXH,  4  MgRHal,  occurs  in 
moderate  yield ;  Ph,  and  polymeric  hydrocarbons  are  also  formed ; 
R  may  be  Ph,  C10H7,  or  CH,Ph,  but  not  cyc/ohexyl  or  alkyl; 
examples  involve  use  of  CH,XHBr,  CH,X  HC1,  CHMeXHBr, 
CHjXMeBr,  CMe,XMeBr.  and  CPh,XPhBr.  >CXRHal  do  not 
react  as  above,  the  decomp,  of  MgArHal  to  Ar,  becoming  the 
predominant  reaction.  CPh,XIJhBr  and  MgRX  are  equilibrated 
by  CoCl,  (0-5 — 1  mol.-%)  with  CPh,XPh-MgX  and  RBr;  in  presence 
of  2 — 5  mol.-%  of  CoCl,,  CPh,XHPh  and  its  polymerides  are  formed ; 
the  reaction  mechanism  is  discussed  in  detail.  R.  S.  C. 

Silicon  dimethyl  di-  and  silicon  methyl  tri-chloride. — See  B.,  1943, 
II,  248. 

Organometallic  compounds  of  titanium,  zirconium,  and  lanthanum. 
R.  G.  Jones  ( Iowa  State  Coll.  J.  Sci.,  1942,  17,  88 — 90). — Organo- 
metaliic  compounds  could  not  be  prepared  from  Ti,  Zr,  and  La. 
TiCl,  and  Ti(OEt)4,  but  not  ZrCl4,  are  reduced  by  LiBu°;  mol. 
compounds  of  the  type  MX4,jrLiR  were,  however,  observed.  TiCl4, 
Ti(OEt)4,  or  ZrCl4  with  LiPh  or  MgPhBr  yields  Ph,  but  LiMe  and 
MgEtBr  give  CH4  and  C,H4  respectively.  LaCl,  reacts  similarly 
but  less  readily.  F.  R.  G. 

IX.— PROTEINS. 

Nomographic  representation  of  certain  properties  of  proteins.  J. 
Wyman,  jun.  and  E.  X.  Ingalls  (J.  Biol.  Chem.,  1943,  147,  297 — 
318). — The  relationships  between  mol.  wt.  and  sedimentation  const., 
diffusion  const.,  frictional  ratio,  hydration,  mol.  shape,  relaxation 
time,  and  tj  increment  are  represented  as  nomograms  and  their 
uses  indicated  in  the  cases  of  myoglobin,  haemoglobin,  and  edestin. 

H.  G.  R. 

Reactions  of  haemoglobin  and  its  derivatives  with  phenylhydroxyl- 
amine  and  nitrobenzene. — See  A.,  1943,  III,  454. 

Amanita  toxins.  VI.  Amanitin,  the  chief  poison  of  Amanita. 
H.  Wieland  and  R.  Hallennaver  [with  W.  Zilg]  (Annalen,  1941,  548, 

1 — 18;  cf.  A..  1938,  II,  66;  1940,  II,  233). — Improved  prep,  yields 
cryst.  amanitin  (I),  Cj,H45(ar  17)01,X7S,  m.p.  245°  (decomp.),  [a]J,° 
-r-212-7°to  4216-8°  in  H,0;  the  third  substance  previously  reported 
is  non-existent,  impurities  having  greatly  modified  the  properties 
of  (I).  5  fig.  of  (I)  is  fatal  to  mice.  (I)  has  pH  3 — 3-5  in  H,0, 

gives  a  blue  Hopkins-Cole  reaction,  reduces  ammoniacal  AgX03 
and  I,  gives  a  hydrolysable  K  salt  and  various  insol.  metallic  salts, 
with  CH,X,-MeOH-Et,0  gives  methylamanitin  (the  Me  ester), 
decomp.  245°  (reduces  AgXO,-aq.  XH,),  and  with  Ac,0-C-HsX 
gives  an  Act  derivative,  m.p.  274°  (decomp.).  (I)  is  a  polypeptide. 


for  it  gives  a  weak  biuret  and  strong  ninhydrin  reaction,  and,  by 
hydrolysis,  yields  XH,-acids.  Acid  hydrolysis  gives  CO,.  (I)  prob¬ 
ably  contains  a  hydroxy-  or  thiol-indole  nucleus;  its  absorption 
spectrum  (max.  at  251,  257,  and  307  mp.)  resembles  that  of 
phalloidin.  R.  S.  C. 

Compound  of  methaemoglobin  with  thiocyanates. — See  A.,  1943, 
III,  624. 

Effects  of  inorganic  electrolytes  on  the  liberation  of  -SH  in  pro¬ 
teins. — See  A.,  1943,  I,  205. 

X.— MISCELLANEOUS  UNCLASSIFIABLE 
SUBSTANCES. 

Action  of  nitric  acid  on  vegetable  seed  shells.  W.  Krfiger  (Ber., 
1940,  73,  [B],  493 — 498). — The  shells  of  various  nuts  are  extracted 
with  EtOH-XgH,  followed  by  H,0,  gradually  added  to  HNO, 
(d  1-52)  at  —10°.  and  subsequently  kept  at  room  temp,  for  12  hr. 
Undissolved  matter  (I)  is  removed  and  a  ppt.  (II)  is  obtained  by 
treating  the  filtrate  with  H,0.  The  yield  of  (I)  is  obtained 
from  woods  and  appears  to  diminish  with  increasing  C  content  of 
the  initial  material.  (I)  contain  11 — 12%  N,  exclusively  as  nitrate. 
Prolonged  action  of  (N'H4),S  on  (I)  causes  complete  denitration  but 
a  portion  of  the  resulting  carbohydrate  is  dissolved ;  hence  (I)  is 
not  a  pure  cellulose  nitrate.  The  residue  has  the  properties  and 
elementary  composition  of  cellulose  (III)  but  its  small  amount  is 
very  significant  and  is  best  explained  by  Hilpert’s  assumption  that 
free  (III)  is  not  present  in  plants.  The  yields  of  (II)  vary  greatly 
and  are  not  related  to  the  lignin  nos.,  again  indicating  that  acid 
lignins  are  not  components  of  plant  skeletons  but  reaction  products 
of  sensitive  carbohydrates.  Ill)  contain  rather  less  N  than  (I), 
which  is  not  present  exclusively  as  nitrate,  but  the  assumption  of 
the  presence  of  NO, -compounds  is  not  justified.  The  %  OMe  in 
(III)  is  somewhat  >  that  of  the  initial  materials.  Similar  observ¬ 
ations  are  made  on  the  action  of  HXO,  on  lignins  obtained  from 
seed  shells  by  H,S04.  The  analogous  behaviour  of  lignin  preps, 
and  sugar  humins  towards  HX03  shows  the  impossibility  of  regard¬ 
ing  acid  lignins  as  characteristic  components  of  plants.  The  woody 
nature  of  plants  cannot  be  judged  by  the  lignin  nos.  The  charac¬ 
teristic  criterion  of  skeletal  substance  of  plants  is  the  OMe  no. 
Lignification  may  be  regarded  as  a  high  degree  of  methylation 

H.  M . 

Penicillin  B.  Notatin. — See  A.,  1943,  III,  686. 

XI.— ANALYSIS. 

Determination  of  halogens  in  organic  compounds.  R.  R.  Umhoefer 
( Ind .  Eng.  Chem.  [Anal.],  1943,  15,  383 — 384).— The  sample  is 
refluxed  for  2-5  hr.  with  Xa  in  PrflOH  or  BuflOH,  the  excess  of  Na 
destroyed  with  H,0,  the  solution  in  H,0  neutralised  with  HX03, 
and  Cl'  or  Br'  determined  titrimetrically  with  AgNO,  using  di- 
chlorofluorescein  for  Cl'  or  eosin  for  Br'.  The  application  of  the 
method  to  determination  of  stable  F  compounds  is  indicated. 

J.  D.  R. 

Determination  of  fluorine  in  organic  compounds  with  cerous 
nitrate.  M.  L.  Xichols  and  J.  S.  Olsen  [Ind.  Eng.  Chem.  [Anal.], 
1943,  15,  342 — 346). — The  substance  is  decomposed  with  Na,0,  in 
the  Parr  bomb,  the  dissolved  melt  neutralised,  and  the  F'  determined 
electrometrically  with  a  glass  electrode  or  visually  with  Me-rcd  as 
indicator.  The  titration  is  capable  of  yielding  results  with  an 
accuracy  of  1%.  The  electrometric  determination  is  superior  and 
should  be  employed  where  the  highest  possible  accuracy  is  desired. 
If  no  neutral  Xa  salts  are  present,  the  visual  titration  is  satisfactory 
and  yields  results  equal  to  those  obtained  electrometrically.  S04" 
and  C104'  interfere.  J.  D.  R 

Micro- determination  of  arsenic  in  biological  material. — See  A., 
1943,  III,  704. 

Micro-determination  of  mercury  in  organic  compounds.  H.  W. 
Eckert  [Ind.  Eng.  Chem.  [Anal],  1943,  15,  406 — 407). — The  sub¬ 
stance  is  refluxed  at  pH  7-8 — 8-4  with  A1  powder  for  20  hr.,  and  the 
A1  dissolved  in  H,SO,  and  HN03  followed  by  XH,OH.  The  solution 
is  then  extracted  with  measured  quantities  of  dithizone  in  CC14 
until  0-1  ml.  of  this  reagent  remains  green.  The  vol.  of  dithizone- 
CC14  solution  necessary  is  compared  with  the  vol.  needed  for  a 
standard  Hg  solution.  J.  D.  R. 

Apparatus  for  purification  of  hydrocarbons  by  recrystallisation. 
J.  L.  Keays  [Ind.  Eng.  Chem.  [Anal.],  1943,  15,  391 — 392). — An 
apparatus  is  described  in  which  hydrocarbons  are  cryst.  from  AcOH, 
the  mother- liquor  withdrawn,  and  redistilled  back  to  the  cryst. 
hydrocarbon,  the  procedure  being  repeated  until  the  m.p.  is  const. 

J.  D.  R. 

Polarographic  determination  of  organic  peroxides.  A.  A.  Dobrin- 
skaja  and  M.  B.  Neiman  [Zavod.  Lab.,  1939,  8,  280 — 283). — H,0,, 
MeO,H,  and  Et,Os  in  O  OIn-HCI  are  reduced  at  0-8,  0-6,  and  0-7  v., 
respectively;  the  height  of  the  polarographic  wave  is  cc  the  concn. 
of  peroxide.  The  method  is  applied  to  analysis  of  the  product  of 
cold  combustion  of  MeCHO.  J.  J.  B. 
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New  reactions  of  /Ifi'-dichlorodiethyl  sulphide.  J.  B.  Polya  (Ind. 
Eng.  Chem.  [ Anal .],  1943,  15,  360). — Test-papers  are  prepared  by 
saturating  filter-paper  in  2%  aq.  CuS04  containing  1 — 2%  of  glycol 
or  glycerol.  On  this  paper,  (OH-[CH2]2)2S  (thiodiglycol)  gives  a 
green  spot,  most  sensitive  in  absence  of  a  solvent.  Mustard  gas  (I)- 
HC1  mixtures  give  a  brown  spot,  the  centre  of  which  gradually 
changes  to  violet.  A  sample  containing  (I)  is  extracted  with  Et20, 
and  the  Et20  solution  refluxed  with  NaOH ;  the  solution,  spotted 
on  the  test-paper,  gives  a  green  colour.  The  test  is  less  sensitive 
than  the  Na2PtCl„  test.  J.  D.  R. 

Coloured  chromatograms  with  higher  fatty  acids.  M.  L.  Graaf 
and  E.  L.  Skau  (Ind.  Eng.  Chem.  [Anal.],  1943,  15,  340 — 341). — 
The  fatty  acids  dissolved  in  light  petroleum  are  passed  through  a 
column  of  MgO  containing  0-5%  of  phenol-red,  and  the  chromato¬ 
gram  is  developed  with  light  petroleum.  By  this  method  it  is 
possible  to  separate  an  unsaturated  fatty  acid  from  a  saturated 
fatty  acid  with  the  same  no.  of  C,  and  two  saturated  fatty  acids 
differing  in  chain  length  by  4  C  atoms.  J.  D.  R. 

Determination  of  vitamin-C  with  the  Zeiss  step-photometer. — See 
A.,  1943,  III,  667. 

Pantothenic  acid.  Optical  rotation  as  a  measure  of  stability. 

D.  V.  Frost  (Ind.  Eng.  Chem.  [Anal.],  1943,  15,  306 — 310). — The 
destruction  of  pantothenate  (I)  under  ordinary  conditions  can 
be  traced  to  hydrolysis  of  the  mol.  and  a  method  is  described  for 
following  the  destruction  of  Ca  d(  +  )-pantothenate  by  polarimetric 
analysis.  The  rate  of  destruction  is  a  function  of  pH  and  time  and  is 
affected  by  presence  of  other  substances  both  in  aq.  solution  and 
dry  mixtures.  The  optimum  stability  of  (I)  lies  in  the  approx, 
range  pH  5-5 — 7,  and  the  rate  of  destruction  increases  above  or 
below  this  range.  Only  traces  of  HaO  are  required  to  cause  sig¬ 
nificant  decomp,  of  (I)  when  other  conditions  favour  hydrolysis. 

J.  D.  R. 

Iodometric  determination  of  mercaptal-  and  mercaptol-acids.  B. 

Holmberg  (Arkiv  Kemi,  Min.,  Geol.,  1942,  15,  A,  No.  22,  11  pp. ; 
cf.  A.,  1943,  II,  119,  262). — Mercaptal-  and  mercaptol-acids  from 
SH-CH2-C02H  (I),  SH-CHMe-C02H,  and  SH-rCH2]2-C02H  (II)  are 
determined  by  fission  (~0-02n.  solution)  with  0-022N-HgCl2  in 
presence  of  0022n-HC1  (Jhr.atlOO0)  to  give.e.g.,  CMe2(S-CH2-C02H)a 
+  2HgClz  +  HaO->COMe2  +  2ClHg-S-CHa-C02H  +  2HC1,  followed 
by  addition  of  KI  and  iodometric  titration.  Lignin-thiolacetic  acid 
is  similarly  determined  in  50%  AcOH,  but  the  reaction  is  much 
slower  and  needs  excess  of  HgCl2.  CH2(S‘CH2'C02H)2  and 
C02H-CH(S"CH2-C02H)2  cannot  be  determined  owing  to  their  very 
slow  fission.  Many  alkylthiol  acids  (e.g.,  CHPhMe-S-CH2,C02H) 
interfere  by  undergoing  the  same  fission.  Mercaptol  acids  have  been 
prepared  from  (I)  with  COMeEt,  m.p.  112 — 113°,  COEt2,  m.p. 
125—126-5°,  and  CH2Ph-COMe,  m.p.  129—130°.  SNa-[CH2]2-C02Na 
and  CHPhlCH-CHoBr  in  50%  EtOH,  and  also  CHPhlCH-CH.-OH 
and  (II)  in  2n-HC1,  at  100°  give  ji-cinnamyllhiolpropionic  acid,  m.p. 
89—90°.  M.  H.  M.  A. 

Collection  and  determination  of  traces  of  formaldehyde  in  air. 

F.  H.  Goldman  and  H.  Yagoda  (Ind.  Eng.  Chem.  [Anal.],  1943,  15, 
377 — 378). — The  air  is  drawn  at  a  rate  of  1 — 3  1.  per  min.  through 
1%  NaHSOj,  and  the  solution  titrated  with  01n-I,  using  starch, 
to  oxidise  NaHSOa  to  NaHS04.  Na2COa-NaOAc  is  added  and  the 
NaHS03  released  from  combination  with  CH.O  is  determined 
titrimetrically  with  0Tn-I.  J.  D.  R. 

Polarographic  determination  of  formaldehyde  in  biological  material. 
Application  to  the  determination  of  serine.  M.  J.  Boyd  and  K. 
Bambach  (Ind.  Eng.  Chem.  [Anal.],  1943,  15,  314 — 315). — The 
protein  is  hydrolysed  with  HI04  and  the  CHzO  is  determined  in 
the  distillate  by  an  “  electrochemograph  " ;  the  half  wave  of  the 
CHaO  step  occurs  at  —1-63  v.  (normal  Hg2Cl2  electrode).  Accurate 
temp,  control  (±0-1°)  is  necessary.  MeCHO  formed  by  oxidation 
of  protein  does  not  interfere  unless  present  in  large  amounts. 

J.D.  R. 

Estimation  of  cystine  by  nitroprusside.  T.  K.  Krishnaswamy 
(Proc.  Indian  Acad.  Sci.,  1942,  15,  A,  135 — 138). — To  5  ml.  of  a 
solution  of  cystine  in  0-2n-HC1  are  added  with  shaking  5%  NaCN 
(2  ml.)  and  then  20%  Na2SOa  (1  ml.).  After  1  min.  0-5n.  aq.  NH, 
(10  ml.)  is  added  and  after  a  further  5  min.  0-2M-ZnSO4  (0-2  ml.) 
and  then  1  ml.  of  fresh  5%  Na  nitroprusside.  The  colour  is  com¬ 
pared  with  that  from  a  standard  solution  (0-02%)  within  5  min, 
ZnS04  acts  as  stabiliser.  HgCl2  or  CH20  suppresses  the  colour 
from  disulphides  and  is  used  to  detect  other  colour-producing 
substances.  The  method,  applied  to  8  protein  hydrolysates,  com¬ 
pares  favourably  with  others.  R.  S.  C. 


Titrimetric  determination  of  small  amounts  of  glucose.  F.  L. 

Humoller  (J.  Biol.  Chem.,  1943,  147,  281— 290).— A  cerimetnc 
titration  method  involving  the  Muller  principle  of  titrating  to  the 
equivalence  point  is  described.  The  method  gives  somewhat  higher 
blood-sugar  vals.  than  the  Folin-Wu  method  when  H,W04  filtrates 
are  used  though  the  results  agree  for  Zn(OH)2  and  CuS04-Na2W04 
filtrates.  Recovery  of  glucose  added  to  blood  is  98-5%. 

H.  G.  R. 

Identification  of  sulphanilamide  and  related  drugs.  H.  Minion, 
C.  P.  Lo,  and  L.  J.  Y.  Chu  (J.  Chinese  Chem.  Soc.,  1941,  8,  194 — 
200). — Sulphanilamide  yields  A^-acetylsulphanilamide  instantane¬ 
ously  with  Ac20  (with  or  without  C6H5N)  or  slowly  with  boiling 
AcOH;  boiling  AcsO  (1J  hr.)  or  Ac20-C5H£N  (1  hr.)  affords  N1Ni- 
diacetylsulphanilamide.  All  iW-substituted  sulphanilamides  are 
readily  acetylated  by  Ac20-C5H£N.  A  micro-acetylation  method 
for  identifying  sulphanilamides  is  described.  Sulphanilamide  deriv¬ 
atives  having  a  free  aromatic  NH2  give  deep  red  or  orange  colours 
with  Pb(OAc)4  in  AcOH.  A.  Li. 

Amperometric  titration  of  picrolonic  acid  and  indirect  volumetric 
determination  of  calcium  by  precipitation  as  picrolonate  and  back 
titration  of  the  excess  of  picrolonic  acid  with  methylene-blue.  G. 

Cohn  and  I.  M.  Kolthoff  (J.  Biol.  Chem.,  1943,  148,  711 — 718; 
cf.  A.,  1943,  1,  208). — The  methods  are  compared  with  those  of 
Bolliger  (A.,  1935,  1093;  1939,  II,  398).  Methylene-blue  reduces 
the  overvoltage  of  the  H2  discharge  at  the  dropping  Hg  electrode. 
Picrolonic  acid  is  readily  adsorbed  from  aq.  solutions  by  filter- 
paper.  J.  E.  P. 

Determination  of  />-aminobenzoic  acid. — See  A.,  1943,  III,  704. 

Modified  antimony  trichloride  reagent  for  determination  of  certain 
sterols  and  vitamin-£>2  and  -D3. — See  A.,  1943,  III,  616. 

Fluorescence  reactions  with  boric  acid  and  o-hydroxy-carbonyl 
compounds.  Their  application  in  analytical  chemistry.  K.  Neela- 

kantam  and  L.  R.  Row  (Proc.  Indian  Acad.  Sci.,  1942,  15,  A, 
81 — 88). — Except  in  certain  cases,  adding  H3B03  in  cone.  H2S04 
to  substances  (in  cone.  H2S04)  containing  a  phenolic  OH  o-  to  CO 
causes  appearance  or  change  of  fluorescence  in  ordinary  or  ultra¬ 
violet  light.  For  9  flavones  and  flavonols  an  OH  at  C(5)  is  needed, 
but  increase  in  the  no.  of  OH  (quercetagetin,  gossypetin)  reduces 
the  effect.  A  change  is  noted  for  naringenin,  but  butin  does  not 
fluoresce.  Among  OH-ketones  (7  examples),  -aldehydes  (8  examples), 
and  -acids  (10  examples),  and  flavylium  salts  (3  examples),  the 
CO  o-  to  OH  is  necessary;  S03H  increases  the  effect,  but  NOz  or 
Br  depresses  it.  For  resacetophenone  the  limit  of  identification  is 
0-1  mg.  and  of  sensitiveness  1  :  10,000;  the  reaction  is  expected  to 
be  a  test  for  H3B03.  R.  S.  C. 

Colour  reaction  for  natural  pigments  and  phenols.  H.  Tauber 
and  S.  Laufer  (J.  Amer.  Chem.  Soc.,  1943,  65,  736 — 737). — H2Oa 
in  dioxan  at  34°  converts  citrinin  (I)  into  a  reddish-brown  substance 
(II),  showing  different  colour  reactions.  Colours  developed  by  (I), 
(II),  5  anthocyanins,  2  flavones,  2  other  natural  pigments,  and 
various  phenols  with  NaOH  and  H202— NaOH  in  aq.  EtOH,  before 
and  after  acidification,  are  listed.  R.  S.  C. 

Differentiation  of  nicotinic  acid  and  nicotinamide  in  the  micro¬ 
biological  assay  procedure.  L.  Atkin,  A.  S.  Schultz,  W.  L.  Williams, 
and  C.  N.  Frey  [/.  Amer.  Chem.  Soc,,  1943,  65,  992). — Mixtures  of 
nicotinic  acid  and  its  amide  are  analysed  by  biological  assay  before 
and  after  conversion  of  the  amide  into  3-aminopyridine  (inactive) 
by  Br-KOH.  R,  s.  C. 

Determination  of  nicotinamide.  C.  F.  Krewson  (Amer.  J.  Pharm., 
1942,  115,  122 — 125). — The  sample  is  hydrolysed  with  cone.  HC1, 
and  cone.  NaOH  added.  The  NH3  formed  is  determined  by 
distillation  etc.  J.  D.  R.  " 

Effect  of  light  in  the  Van  Slyke  determination  of  amino-groups. 

H.  F raenkel-Conrat  (J.  Biol.  Chem.,  1943,  148,  453—454)  — Tyrosine 
reacts  with  HN02,  producing  100—200%  of  the  theoretical  vol.  of 
N2  depending  on  whether  the  determination  is  made  in  the  dark 
or  in  strong  sunlight.  Phenolic  compounds  also  yield  higher  vals. 
in  the  light  than  in  the  dark  for  their  reaction  with  HNOz.  The 
method  may  be  used  to  indicate  the  relative  amounts  of  free 
phenolic  groups  in  certain  proteins  and  their  aldehyde-treated 
derivatives.  J  E  P 

Determination  of  micro-quantities  of  certain  proteins.  Colori¬ 
metric  method.  D.  Pressman  (Ind.  Eng.  Chem.  [Anal.],  1943,  15, 
357 — 359). — The  protein  is  heated  at  100°  for  5 — 10  min.  with 
NaOH,  and  the  colour  developed  on  addition  of  the  Folin-Ciocalteu 
phenol  reagent  is  measured  photo-electrically.  j  R 
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I.— ALIPHATIC. 

Application  of  group  theory  to  isomerism  in  general. — See  A., 

1943,  I,  220, 

[Rates  of]  organic  reactions. — See  A.,  1943,  I,  258. 

Theory  of  racemism.  C.  S.  Hudson  (/.  Amer.  Chem.  Soc.,  1943, 
65,  1239 — 1240). — The  designation,  “  racemate,"  is  definitive  for 
substances  which  do  not  tautomerise,  but  is  not  so  for  tautomeric 
substances,  for  which  the  no.  of  possible  racemates  is  the  no.  of 
tautomeric  forms.  Examples  of  the  latter  type  are  ‘ '  rac. "-arabinose 
(5  possibilities)  and  -perseulose.  R.  S.  C. 

Deuterohexane,  m.p.  18°,  from  a)3-dideuterononoic  acid. — See  A., 
1943,  III,  580. 

Action  of  sodium  ethyl  on  (  — )-(3-bromo-octane. — See  A.,  1943,  II, 
284. 

Preparation  of  unsaturated  hydrocarbons  [from  alcohols]  by  silica 
gel.  A.  Rollett  and  H.  Maurer-Stroh  ( Ber .,  1940,  73,  [B],  740 — 
741). — Si02  gel  (I)  is  as  good  as  A1203  and  better  than  clays  for  prep, 
of  olefines  from  alcohols.  Clays  vary  in  quality,  rapidly  become 
inactivated  by  deposition  of  C,  and  are  not  fully  reactivated  by 
burning  off  the  C.  C2H4  is  formed  by  passing  EtOH  over  (I)  in  a 
Cu  tube  at  300 — 550°  (best  550°),  fine-pored  being  better  than 
coarse-pored  (I).  At  250°  a  little  Et20,  but  no  C2H4,  is  formed.  At 
450—550°,  Et20  gives  nearly  100%  of  C2H4.  At  450—500°  PrtfOH 
gives  similarly  C3HS,  Bu^OH  gives  a  3  :  1  and  Bu“OH  gives  a  2  :  1 
mixture  of  (CHMel)2  and  CH2lCHEt.  At  300°  cyc/ohexanol  gives 
H20  and  cye/ohexene,  and  at  600°  gives  (CH2!CH)2  and  C2H2. 

R.  S.  C. 

Rubber,  polyisoprenes,  and  allied  compounds.  IV.  Relative 
tendencies  towards  substitutive  and  additive  reaction  during  chlorin¬ 
ation.  G.  F.  Bloomfield  [J.C.S.,  1943,  289 — 296). — In  the  chlorin¬ 
ation  of  CC14  solutions  of  rubber  at  77°  in  N2,  determinations  of  the 
quantity  of  HC1  formed  and  of  the  Cl  content  and  I  val.  of  the  pro¬ 
duct  show  that  the  reaction  is  mainly  substitutive  during  the 
absorption  of  the  first  CI2,  additive  and  substitutive  (to  approx, 
equal  extents)  with  the  second  Cl2,  and  mainly  substitutive  with  the 
third  Cl2  per  C5H„  unit.  The  marked  apparent  loss  of  unsaturation, 
as  shown  by  I  val.,  during  chlorination  is  probably  due  partly  to 
cyclisation  and  partly  to  a  steric  effect  of  the  substituted  Cl  atoms. 
The  first  stage  of  chlorination  is  accompanied  by  considerable 
decrease  in  t]  due  (?)  to  autoxidation,  and  the  products  are  rubber¬ 
like,  but  if  exposed  to  air  lose  HC1  and  set  hard.  The  course  of  the 
reaction  is  little  influenced  by  light  or  change  of  temp.,  or  by  02  (Tr 
anti-oxidants,  though  these  give  less  stable  products.  The  above 
interpretation  is  confirmed  by  the  fact  that  the  products  of  chlorin¬ 
ation  at  —30°  or  —80°  lose  no  HC1  when  warmed  to  80°  in  absence 
of  air,  and  by  the  observations  that  chlorination  (I  mol.  Cl2  per  mol.) 
of  1-methylcyc/ohexene  at  80°  is  79%  (calc,  from  HC1  evolution)  or 
76%  substitutive  (calc,  from  I  val.),  while  the  marked  differences 
between  observed  and  calc.  I  vals.  of  similarly  chlorinated  dihydro- 
myrcene  and  squalene  are  much  diminished  by  reduction  (Zn  + 
AcOH)  of  the  products.  Mono-,  b.p.  88 — 90°/l5  mm.,  and  di- 
chlorodihydromyrcene,  b.p.  48 — 50°/001  mm.,  have  been  isolated. 

A.  Li. 

Geometric  isomeridesof  piperylene.  D.  Craig  ( J.Amer .  Chem.  Soc., 
1943,  65.  1006 — 1013). — Fractional  distillation  of  a  commercial 
concentrate  (A)  yields  cie-  (I),  b.p.  43-8°/750  ram.,  and  trans- 
piperylene  (II),  b.p.  41-7°/745  mm.  (cf.  Dolliver  et  al.,A.,  1937,  II, 
364).  (!CH-CO)20  reacts  rapidly  with  (II)  at  100°  to  give  3-methyl- 

A4-tetrahydrophthalic  anhydride  (nearly  100%),  but  only  slowly 
with  (I)  to  give  polymeric  resins  (cf.  Robey  et  at..  A.,  1941,  II,  117; 
Farmer  et  al..  A.,  1932,  141).  SOa  and  (I)  or  more  readily  (II) 
yield  2-methyl-2  :  5-dihydrothiophen  1  :  1-dioxide  (III),  a  H2O  sol. 
oil;  this  difference  in  reaction  rate  permits  ready  prep,  of  pure  (I) ; 
pyrolysis  of  (III)  yields  pure  (II).  CuC1-NH4C1-H20-HC1-Cu  wool 
absorbs  (I)  or  (II)  to  give  insol.  compounds,  gradual  thermal  decomp. 
(60 — 90°)  of  which  affords  good  fractionation.  Mixed  tetrabromides 
are  obtained  from  (I)  or  (II)  [(I)  gives  a  relatively  high  yield  of 
/Areo-tetrabromide,  m.p.  114°]  and  with  Zn  regenerate  mixtures  of 
(I)  and  (II).  n-C5H12  is  obtained  from  (I)  or  (II)  by  H2-Raney  Ni 

at  29 — 35°/~35  atm.  (I)  is  the  chain  and  (II)  the  boat  form. 

R.  S.  C. 


Nitration  of  methane. — See  B.,  1943,  II,  271. 

Production  of  magnesium  alkoxides. — See  B.,  1943,  II,  272. 

Optically  active  ay-dimethylallyl  alcohols.  M.  P.  Balfe,  H.  W.  J. 
Hills,  J.  Kenyon,  H.  Phillips,  and  B.  C.  Platt  (J.C.S.,  1943,  348 — 
351;  cf.  A.,  1936,  820). — (+)  and  (  — )  refer  to  the  sign  of  rotatory 
power  of  optically  pure  substances  and  d-  and  l-  to  substances  of 
unspecified  optical  purity.  (+ )-CHMeiCH-CHMe-OH  (I)  is  con¬ 
verted  by  SOCl2  or  (better)  PC13-C5H5N  into  /-ay-dimethylallyl 
chloride  (II),  which  gives  largely  racemised  products  with  MeOH  or 
Bu“OH  probably  because  these  reactions  are  initiated  by  ionisation 
of  (II)  and  with  solid  KOAc  or  AgOAc  possibly  due  to  the  hetero¬ 
geneous  reaction  conditions.  In  horilogeneous  medium  (II)  and 
NaOMe  give  a  highly  racemised  product,  suggesting  that  the  unimol. 
(ionisation)  mechanism  controls  even  the  homogeneous  replacement. 
Hydrolysis  of  (I)  by  H20  gives  a  leevo- alcohol  (III)  similar  in  magni¬ 
tude  of  rotatory  powder  to  the  (+)- alcohol.  By  methods  which 
produce  optically  active  derivatives  from  (+)-  or  (  — )-alcohol  (III) 
gives  an  optically  inactive  H  phthalate  and  methyldibromo-K- 
propylcarbinol ;  it  does  not  therefore  contain  the  normal  form  of 
(-)- ay-dimethylallyl  alcohol.  (Ill)  is  convertible  into  an  acetate, 
a446i  —066°  (/  =  1),  and  a  CHMePr“-OH,  [a]JJ61  +0-3°  (/  =  1),  these 
vals.  being  ~2%  of  those  of  the  corresponding  derivatives  of  (I). 
It  appears  that  the  major  product  of  the  hydrolysis  of  (II)  is  dl- 
CHMelCH-CHMe’OH  but  that  an  optically  active  impurity  of 
unknown  nature  is  present.  A  laevorotatory  substance  appears  also 
to  be  formed  during  the  mutarotation  of  (I)  since  the  change,  though 
erratic,  leads  to  a  fall  in  [a]  with  ultimate  change  in  sign ;  a  specimen 
having  ajjj51  +0-70°,  a?J61  -2-66°  after  48  hr.  at  70°  had  c2,°m  -3-22° 
and,  after  cooling,  aj461  +0-47°  (/  =  1)  and  the  alcohol  recovered 
from  the  action  of  (I)  and  PhNCO  is  laevorotatory  but  from  (I)  which 
has  become  laevorotatory  during  mutarotation  the  recovered  alcohol 
is  also  laevorotatory.  The  H  phthalate  obtained  from  the  alcohol 
at  various  stages  of  its  mutarotation  diminishes  (by  >10%)  in 
rotatory  power  but  this  change  is  much  less  marked  than  that  of 
the  parent  alcohol  and  the  sign  of  rotation  of  the  phthalate  is  always 
the  same  even  when  that  of  the  alcohol  from  which  it  is  obtained  is 
reversed.  A  survey  of  the  literature  suggests  that  the  mutarotation 
of  the  unsymmetrically  substituted  allyl  alcohols  is  due  to  aniono- 
tropic  rearrangement  with  concomitant  racemisation  but  this 
explanation  cannot  be  applied  to  (I).  H.  W. 

Stereoisomerism  of  unsaturated  compounds.  VI.  Composition  of 
divinylglycol  from  acraldehyde.  System  mejo-uY-diethylglycol. 

W.  G.  Young,  S.  J.  Cristol,  and  F.  T.  Weiss  (/.  Amer.  Chem.  Soc., 
1943,  65,  1245—1246;  cf.  A.,  1939,  II,  399).— Hydrogenation 
(Pt02 ;  95%  EtOH)  of  (CH2tCH-CH-OH)2  [obtained  by  reduction  of 
CH2ICH-CHO  (I)]  gives  a  mixture  [whence  meso-  (II)  and  dl- 
(CHEt-OH)2  are  isolated]  which  is  shown  by  thermal  analysis 
[eutectic  contains  21-5%  of  (II)]  to  be  52  :  48  mixture.  The  same 
mixture  is  obtained  if  (I)  was  mixed  with  CHMelCH-CHO. 

R.  S.  C. 

Volatile  borates  of  polyhydric  alcohols  and  the  activation  of  boric 
acid.  R.  E.  Rippere  and  V.  K.  La  Mer  (J.  Physical  Chem.,  1943,  47, 
204 — 234). — Interaction  of  H3B03  with  polyhydric  alcohols  has  been 
investigated  by  determining  the  amount  of  liberated  H20.  Ethyl¬ 
ene,  propylene,  trimethylene,  fly-,  ay-,  and  iso-butylene  glycol 

form  borates,  R<^^^>B'OH.  The  boiling  ranges  at  1  mm.  or  less  are 

176—187°,  110—114°,  147—151°  (3  mm.),  112—117°,  107—109°,  and 
76 — 79°  respectively.  A  compound  with  glycerol  is  formed  but  could 
not  be  isolated.  Glycerol  Et2  and  Bu,  ethers  and  glycerol  chloro- 
hydrin  form  compounds  of  the  same  general  type,  the  boiling  ranges 
at  <1  mm.  being  145 — 150°,  162 — 165°,  and  160 — 165°  (decomp.) 
respectively.  Three  mols.  of  OH'[CH2]2-OMe  combine  with  1  mol. 
of  H3B03  or  HB02  to  a  compound  of  the  6ame  type  as  Me3B03  with 
a  boiling  range  91 — 99°  at  <1  mm.  Propylene  and  ethylene  glycols 
“activate"  H3B03  in  titrations  in  presence  of  H20,  although  not 
to  the  same  extent  as  mannitol.  C.  R.  H. 

Reactions  of  ethers  with  chromous  halides.  F.  Hein  and  H.  Kraft 
(/.  pr.  Chem.,  1940,  [ii],  154,  285— 308).— CrCl2  or  CrBr2  and 
dioxan  in  N2  give  fission  products  which  cannot  be  isolated  ;  treating 
the  reaction  product  with  NH,  gives  ppts.,  which  after  washing  with 
Et20,  have  sometimes  the  composition, 

3NH3,CrHal20,[CH2]2,0,CrHal2,3NH3  containing  indefinite  amounts 
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of  Et20  +  NH3  of  solvation  (cf.  A.,  1930,  1019).  However,  the 
ppts.  are  often  solvated  mixtures  thereof  with  Cr(0-[CH2]2-0)3Cr. 
Treatment  with  />-C,H1(NH!)!  (I)  gives  similar  mixed  ppts.  in  which 
1  mol.  of  (I)  replaces  each  3NH3.  The  double  fission  is  proved  by 
formation  of  (CH./OH),  as  sole  alcohol  (only  H2C204  formed  by 
oxidation  with  HNOa)  when  the  NH3  adduct  is  heated  in  HaO. 
Cl I.Ph-OEt  similarly  gives  products,  CrHaE-OEt ,3NH,,  :  *Et2(), 

and  mixtures  thereof  with  Cr(OEt)3.  MeOH  at  —  50°  to  —  60°  gives 
products,  CrHal2-OMe,3NH3,  +xEtaO.  (CH2Ph)20  reacts  to  give, 
presumably,  CrHal2-OCH2Ph,  but  the  ppt.  produced  by  NH3  is 
difficult  to  analyse.  Aryl  alkyl  and  diaryl  ethers  and  cineole  do 
not  react  with  CrHal2.  Methylfurfuraldehyde  and  furfuraldehyde 
react  but  the  products  were  not  investigated.  The  fate  of  the 
second  fragment  of  the  ethers  is  unknown.  The  ppts.  formed  by 
NH3  are  all  amorphous.  The  first  portions  are  greenish,  the  later 
portions  reddish- violet.  At  —50°  to  —60°  a  liquid  phase  is  formed 
containing  the  product  in  liquid  NH3  +  ROR';  warming  removes 
the  NH,  (and  MeaO) ;  washing  with  Et20  then  give  products 
similar  in  composition  to  those  above  but  resinous  and  almost  black. 
Fresh  ppts.  immediately  give  AgHal  from  AgNOa,  indicating  their 
structure  as  [Cr-OR,5NH,]Hal2  +  uzROR'  +  «NH, ;  the  NH,  of 
solvation  is  detectable  by  odour.  Keeping  over  H2S04  in  vac. 
removes  first  the  "  excess  ’’  of  NH,  (giving  odourless  products)  and 
then  the  ability  to  give  ionisable  Cl,  which  is  interpreted  as  gradual 
conversion  into  [CrHal,-OR,3NH,]  +  mROR' ;  these  products  are 
odourless.  Warming  the  products  in  H20  causes  the  colour  to 
change  through  violet-red  and  dark  red  to  dark  green,  giving  finally 
gels  owing  to  hydrolysis  to  CrCl(OH)2.  Keeping  the  products, 
particularly  solvated  3NH3,CrCl2-0-[CH2]2-0-CrCl2,3NH3,  in  MeOH 
causes  alcoholysis  to  Cr(OMe),.  EtOH  causes  slower  formation  of 
Cr(OEt),.  R.  S.  C. 

Mercaptan  syntheses  with  thioacetic  acid.  B.  Sjoberg  (Ber.,  1941, 
74,  [B],  64—72;  cf.  A.,  1939,  I,  86).— Epichlorohydrin  and  AcSH 
at  60°  (I  uptake  min.  after  12  hr.)  give  75%  a -acetyl-, 
SAc-CH2-CH(OH)-CH2Cl  (I),  b.p.  94°/0-4  mm.,  which,  on  further 
heating  at  60°  or  on  prolonged  interaction  of  the  starting  materials, 
is  partly  converted  into  fi-acetyl-thiochlorohydrin, 
SH-CH2-CH(OAc)-CH2C1  (II),  b.p.  69 — 70°/l  mm.,  which,  in  con¬ 
trast  to  (I),  consumes  I ;  (I)  is  converted  into  (II)  to  the  extent  of 
80%  at  room  temp,  in  14  days.  ay-Dichlorohydrin  acetate  (III), 
b.p.  76°/12  mm.,  and  AcSK  in  EtOH  at  60°  give  ;  (i)  unchanged 
(III),  (ii)  afi-diacetylthiochlorohydrin  (IV),  b.p.  105 — 110°/l-7  mm., 
95°/0-9  mm.,  and  (iii)  a/3y-triacetyl-ay-dithioglycerol,  b.p.  135 — 
140°/l-7  mm.  (I)  and  AcCl  give  (IV),  b.p.  102 — 103°/1  mm.  (I), 
(II),  and  (IV),  on  trans-esterification  (MeOH-1%  HC1),  afford 
thiochlorohydrin  (V),  b.p.  57°/T3  mm.  ( CMe,  derivative,  b.p.  74 — 
75°/15  mm.) ;  the  three  specimens  of  (V)  show  identical  unimol.  de¬ 
comp.  coeffs,  in  aq.  alkali.  AcSH  and  CH2!CH-CH,C1  at  60°  give 
79%  pf  a-acetyl-y-chloropropyl  mercaptan,  b.p.  83 — 84°/10  mm,,  which, 
with  MeOH— HC1,  affords  81%  of  y-chloropropyl  mercaptan,  b.p. 
52°/12  mm..  145-5°/760  mm.,  also  obtained  from  Br-[CH2]3-Cl  and 
KSH.  J.  Wa. 

Preparation  of  allyl  and  methylallyl  methylacrylates  by  thermal 
decomposition  of  allyl  and  methylallyl  a-acetoxyisobutyrates.  C.  E. 

Rehberg,  C.  H.  Fisher,  and  L.  T.  Smith  ( J .  Amer.  Chem.  Soc.,  1943,  65, 
1003 — 1006) . — Allyl  (64-5%),  b.p.  73°/20  mm.,  and  JS- methylallyl 
a-hydroxyisobutyrate  (70%),  b.p.  78°/16  mm.,  are  obtained  by  boiling 
the  acid  (1  mol.),  alcohol  (3  mols.),  and  a  little  />-C„H4Me-S03H  in 
C,He  with  continuous  removal  of  H20.  With  AcaO  at  80 — 100°  and 
then  100 — 110°  these  give  the  a-acetoxyisobutyrates,  b.p.  96°/19  mm., 
and  106°/19  mm.,  respectively,  pyrolysis  of  which,  best  at  475 — 500°, 
yields  70 — 75%  of  allyl,  b.p.  67“/50  mm.,  and  /3- methylallyl  ^-methyl¬ 
acrylate,  b.p.  63°/17  mm.  Pyrolysis  is  thus  readier  than  that  of 
the  lactates  (A.,  1943,  II,  251).  Allyl  and  ^-methylallyl  a-OH- 
esters  are  more  stable  than  the  Bu  or  OPh-[CH2]2,  less  stable  than 
the  Me,  Et,  or  CH2Ph,  and  as  stable  as  the  OMe-[CH2]2,  esters. 

R.  S.  C. 

Vitamin-E.  XLII.  Long-chain  compounds  with  recurring  “  iso- 
prene  ”  units.  L.  I.  Smith  and  G.  F.  Rouault  (J.  Amer.  Chem.  Soc., 
1943,  65,  745 — 750). — Methods  of  introducing  isoprene  units  into 
aliphatic  chains  and  of  converting  unsaturated  alcohols  into  the  next 
lower  acid  are  described.  Slow  distillation  of  perhydrogeranyl 
palmitate  (prep,  from  citronellol  by  H2-catalyst  and  then  RCOC1  at 
150°)  at  310°  gives  27%  of  Prfl-[CH2]3-CHMe-CH:CH2  (I),  b.p. 
152°/740  mm.,  and  much  unchanged  ester,  but  that  of  the  stearate 
at  360°  gives 84%  of  (I).  KMn04  converts  (I)  in  COMe2-NaHC03  at 
7°  into  az-dimethyl-n-hepioic  acid  (45%),  b.p.  115°/3  mm.  (S -benzyl- 
thiuronium  salt,  m.p.  141 — 143-5°).  Adding  the  crude  derived 
(PCI,)  chloride  (decomposes  when  distilled)  to  p-cresol  and  A1C13 
at  145°  gives  3-ae-dimethyl-n-heptoyl-p-cresol  (69%),  b.p,  144°/3  mm., 
which,  with  H2-Raney  Ni  at  195°/1700 — 3700  lb.  (in  EtOH)  and 
then  175°/1700 — 2400  lb.  (no  EtOH),  gives  4-metkyl-‘2-p £-dimethyl-n- 
heptylcyclohexanol  (96%),  b.p.  133°/3  mm.  (dinitrophenylurethane, 
an  oil),  dehydrated  by  a  little  £-CeH4Me-SO,H  (II)  (not  H3P04)  to 
5-methyl-\-f3£-dimethyl-n-heptyl-A1-cyclohexene  (87%),  b.p.  141°/15 
mm.  6%  Oa  in  EtBr  and  then  30%  H202  (H202  alone  gives  a  poor 
yield)  in  AcOH  converts  this  into  s-keto-yrjX-trimethyl-n-tridecoic  acid 


(92%),  b.p.  170°/4  mm.  With  Zn-Hg  and  EtOH-HCl  this  affords 
Et  yr)X-trimethyl-n-tridecoate,  b.p.  160°/3  mm.,  which  with  H2  yu 
chromite  at  250°/2800  lb.  gives  S0(x-trimethyl-n-tridecanol  /oh 
b.p.  140°/3  mm.,  converted  by  gaseous  HBr  at  120°  into  the  bromide 
(<57%),  b.p.  135°/2 — 3  mm.,  the  Grignard  reagent  from  which  with 
MeCHO  yields  £*£- trimethyl- w- pent  adecan-fi-ol,  oxidised  by 
Na2Cr207— HzO— AcOH— H2S04  to  **  phytol  ketone  "  (95%).  3- 

Dodecoyl-p-cresol,  m.p.  43— 45°,  b.p.  190°/3  mm.,  with  H2-Raney 
Ni  in  EtOH  at,  successively,  150°,  165°,  185°,  and  200°  (all  at 
1700 — 2800  lb.)  yields  4-methyl-2-n-dodecylcyc\ohexanol  (III)  (78%), 
f.p.  ~28°,  b.p.  178°/2  mm.,  but  in  absence  of  a  solvent  at  175°/2200 
lb.  and  then  (fresh  catalyst)  225°  gives  \-methyl-%-n-dodecylcyc\o- 
hexane  (55%),  b.p.  148°/2  mm.  With  Na2Cr207— H2S04-H20-Ac0H, 
(III),  gives  4-methyl-2-n-dodecylcyc\ohexanone  (86%),  b.p.  170 — 
171°/3  mm.  (semicarbazone,  m.p.  86 — 89°;  2  :  4-dinitrophenyl- 

hydrazone,  m.p.  68 — 72°),  and  with  (II)  at  180°  gives  5-methyl-l-n- 
dodecyl-A1-cyc\ohexene  (74%;  KHSO,  at  320°  gives  60%;  H3P04 
gives  none),  b.p.  190°/3  mm.  This  yields,  as  above  (not  by  KM04), 
e-keto-y-methylstearic  acid  (93%),  b.p.  190°/3  mm.,  and  thence  Et 
y-methylstearate,  b.p.  175°/3  mm.,  and  h-methyl-n-octadecan-a-ol 
(58%),  b.p.  170°/3  mm.  PrfCOCl  gives  only  25%  of  3:1:4- 
Pr0CO-C„H,Me-OH.  R.  S.  C. 

jec.-Butyl  stearate,  linolenate,  b.p.  193 — 195°/<0-01  mm.,  and 
oleate,  b.p.  163— 165°/<001  mm.— See  A.,  1943,  III,  670. 

Enol  ether-acetal  equilibrium  in  the  ethyl  acetoacetate  series.  F. 

Arndt,  L.  Loewe,  and  M.  Ozansoy  [with  A.  Gbnenf  and  Z.  Lugal] 

( Ber .,  1940,  73,  [B],  779 — 782). — Heating  1  mol.  of  AcCl  with 
CHjAc-COjEt  and  CH(OEt)3  gives  OMe'CMeXH-C02Et  (I),  m.p. 
31°,  but  use  of  0-1  mol.  of  AcCl  gives  ~4  parts  of  (I)  and  1  part  of 
(0Et)2CMe-CH2-C02Et  (II)  (cf.  Claisen,  A.,  1894,  i,  66;  1896,  i,  463; 
1898,  i,  421).  (I)  or  nearly  pure  (II)  is  converted  by  2 — 4  mols.  of 

NaOEt  in  cold  or  hot  EtOH  into  a  3  :  1  mixture  of  (I)  and  (II), 
proving  presence  of  an  equilibrium  favouring  (I).  CH2Ac-C02Et 
and  OEt-CH!NH,HCl,HgCl2  in  EtOH  at  0°  and  then  room  temp, 
give  a  mixture,  whence  removal  of  (I)  by  fractional  freezing  at 

—  20°  gives  80 — 90%  pure  (II);  this  boils  at  81 — 83°/6  mm.  or 
68 — 69°/2  mm.,  but  at  760  mm.  gives  (I)  +  EtOH.  R.  S.  C. 

Identification  of  ascorbic  acid. — See  A.,  1943,  III,  667. 

Autoxidation  of  ascorbic  acid. — See  A„  1943,  I,  259. 

Preparation  of  substituted  malonic  esters. — See  B.,  1943,  II,  273. 

Synthesis  of  a-bromoadipic  acid.  J.  von  Braun  and  F.  Meyer 
[Ber.,  1941,74,  [B],  19— 21).— Br‘XH,],-C02Et  with  CHNa(C02Et)2 
in  Et20  gives  61%  of  CH(C02Et)2-[CH2],-C02Et  (I),  b.p.  172—174°/ 
13  mm.,  and  a  small  fraction,  b.p.  200 — 204°/13  mm.,  probably 
C  (C02Et)  2  ([CH.J 3-C02Et)  2.  (I)  and  Br  react  readily  giving  Et,  a- 

bromobutane-aaS-tricarboxylate,  b.p.  186°/12  mm.,  which  when 
carefully  hydrolysed  with  fuming  HBr  gives  the  (impure)  free'  bromo- 
tricarboxylic  acid,  m.p.  135 — 148°,  passing  on  short  heating  at 
+  145°,  with  loss  of  C02,  into  a-bromoadipic  acid  (70%),  m.p.  126° 
(Et,  ester,  b.p.  138°/0-6  mm.).  J.  Wa. 

Action  of  diazomethane  on  mannosaccharic  acid.  O.  T.  Schmidt 
and  H.  Kraft  (Ber.,  1941,  74,  [B],  33^9;  cf.  A.,  1938,  II,  42).— 
Mannosaccharic  acid  (I),  m.p.  128°  (obtained  pure  from  the  amide 
via  the  K  and  Ag  salts),  with  dry  and  then  moist  CH2N2  gives  a 
substance  (OMe,  39-2,  39-02%),  b.p.  138— 142°/0-15  mm.,  [a]?,0 

—  281°  in  MeOH.  Similarly,  mannosaccharodilactone  (II)  affords 
ab-dimethylmannosaccharodilactone  (III),  m.p.  143°,  [a]??  +249° 

(  +  2-5°) — 44°  (±2-2°)  after  12  months  (in  H20)  ( diphenyl - 
hydrazide,  m.p.  183 — 186°,  [a]“  —57-54°  in  MeOH),  stable  to 
Fehling's  solution  but  consuming  0-2  I  per  mol. ;  more  I  is  consumed 
as  NaOI,  giving  CHI3.  (Ill)  and  aq.  NH,  give  aS-dimelhylmanno- 
saccharodiamide  (IV),  m.p.  183 — 185°  (decomp.),  [a]!?  —55-39° 

(  +  0-5°)  (hemihydrate  in  H,0).  Attempts  to  prepare  the  free  acid 
from  (IV)  via  Na  and  Ag  salts  give  (III).  (IV)  with  NaOCl  followed 
by  NH2-CO-NH-NH2  gives  no  (NH2-CO-NH) ,  (V) ,  whereas  the  diamide 
of  (I)  under  the  same  conditions  gives  72%  of  (V).  Anhyd.  (II)  with 
10 — 11  mols.  of  CH2N2  gives  Me,  aa'-dimethoxymuconate  (cis-trans 
form)  (VI),  m.p.  139 — 140°  [also  obtained  from  (III)  with  CH2NJ, 
reduced  (H2-Pt02  in  EtOAc)  to  a  mixture  of  liquid  racemic  and 
meso-  (VII)  -forms  of  Me,  aa'-dimethoxyadipate.  (VII),  m.p.  53°,  is 
also  obtained  by  methylating  meso- aa’-dihydroxy adipic  acid  with 
CH2N2  followed  by  Mel— Ag20.  aa '-Dimethoxymuconic  acid  ( cis- 
trans ),  m.p.  196 — 197°,  obtained  from  (VI)  by  alkaline  hydrolysis, 
passes  when  heated  with  H20  into  3-methoxy-2-pyrone-6-carboxylic 
acid  (Me  ester,  m.p.  215°),  m.p.  261°  (decomp.,  sinters  234°).  In 
one  case  the  methylation  product  of  (II)  is  distilled  in  a  poor  vac.  and 
Me,  aa'-dimethoxymuconate  (cis-cis  form?)  (Via),  m.p.  63 — 64°, 
b.p.  130 — 150°/3 — 5  mm.  (free  acid,  m.p.  169 — 171°),  is  obtained, 
passing  on  hydrogenation  into  (VII)  and  its  zfEform.  (Via)  decom¬ 
poses  on  keeping  to  give  Me,  aa'-diketodihydromuconate  (?),  m.p. 
120 — 121°,  and  on  irradiation  in  C„H,  in  presence  of  I  is  converted 
into  an  isomeride  (trans-trans  form  ?)  (Vl!>),  m.p.  116—116°,  identical 
with  the  product  from  CH2N2  and  aa'-dihydroxymuconic  acid,  m  p 
226—227°.  J.  Wa. 
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Preparation  of  D-galacturonic  acid  from  pectin.  E.  Rietz  and 
W.  D.  Maclay  (J .  Amer.  Chem.  Soc.,  1943,  65,  1242 — 1243). — 74 — 
80%  yields  are  obtained  by  use  of  Pectinol  46  AP.  R.  S.  C. 

Hydrogenolysis  of  sulphur  compounds  by  Raney  nickel  catalyst. 
R.  Mozingo,  D.  E.  Wolf,  S.  A.  Harris,  and  K.  Folkers  (J.  Amer. 
Chem.  Soc.,  1943,  65.  1013 — 1016). — Relatively  large  amounts  of 
Raney  Ni  .containing  absorbed  H,,  but  without  added  H2,  convert 
aliphatic  or  aromatic  RR'S,  RS*SR',  RR'SO,  or  RR'S02  in,  e.g., 
boiling  EtOH  or  MeOH  into  RH,  R'H,  and  (  ?)  Ni  sulphides.  Thus, 
S([CHJ,-C02H)2  (2-5  g.)  and  Raney  Ni  (25—30  g.)  in  boiling  75% 
EtOH  give  94%  of  BuaC02H;  y-methylthiol-n-butyric  acid,  b.p.  143 — 
144716mm.,  gives Pr“C02H;  /-(-)-[S-CH2-CH(NHBz)-C02H]2  gives 
i-(+)-NHBz-CHMe-C02H,  [a]|f  +9-7°  in  EtOH,  thus  correlating  the 
configurations;  df-SMe'tCHJ^CHjNHBzJ-COjH  gives 
NHBz'CHEt-C02H,  and  the  derived  hydantoin,  m.p.  109 — 110°, 
behaves  similarly;  p-C4H4Me-SH,  (p-C4H4Me-S)2,  or  (CH2Ph)2S  gives 
PhMe ;  PheS,  Ph2SO,  and  Ph2S02  give  C,H6.  R.  S.  C. 

Catalytic  preparation  of  cyclic  acetals  of  aldehydes  and  ketones. 
G.  Willfang  (Ber.,  1941,  74.  [B],  145—153;  cf.  A..  1938,  II,  2).— 
CO-compounds,  except  hydroxy-carbonyl  compounds  such  as  aldol, 
with  epichloro-  and  epibromo-hydrin  in  CC1,  in  presence  of  SnCl, 
(best),  AlClj,  FeCl3,  or  SbCl5  give  cyclic  acetals.  The  reaction  is  not 
particularly  sensitive  to  moisture  and,  after  the  catalyst  is  destroyed 
with  alkali  or  an  org.  base,  the  products  are  readily  purified  by 
distillation.  Acetaldehyde,  45%  yield,  b.p.  158 — 162°/760  mm., 
crolonaldehyde,  75%,  b.p.  68 — 70°/l-5  mm.,  cyclo penladecanone , 
b.p.  100 — 12070-003 — 0  006  mm.,  m.p.  ~33°,  camphor,  83%,  b.p. 
114 — 12271-85  mm.,  bromoacelophenone,  65-3%,  b.p.  133°/l-5  mm., 
and  henzophenone  y-chloropropylene  acetal,  71%,  b.p,  159 — 167°/2 — 3 
mm.,  m.p.  44  5°,  and  chloral,  54%,  b.p,  94 — 100°/14 — 15  mm.,  and 
El2  ketone  y-bromopropylene  acetal,  68-5%,  b.p.  82 — 85°/2  mm,, 
are  described.  The  halogen  atoms  in  the  above  compounds  are 
very  inert  towards  CSH5N,  KI,  anhyd.  NaOAc,  AgNOj,  Mg,  and 
NaOH.  J.  Wa. 

Determination  of  paracetaldehyde. — See  B.,  1943,  II,  269. 

Reduction  of  chloral  by  organometallic  compounds.  aaa-Tri- 
chlorobutan-jl-ol.  H.  Gilman  and  R.  K.  Abbott,  jun.  (J.  Org. 
Chem.,  1943,  8,  224 — 229). — In  the  reaction  between  CClj-CHO  and 
MgEtHal  there  is  no  significant  production  of  CCl3-CHEt-OH  (I), 
the  main  product  being  CCl3-CH2-OH  formed  by  reduction.  (I) 
does  not  appear  to  be  formed  from  CCl3-CHO  and  PbEt4.  CCl3-CHO 
and  CH2N2  afford  trichloropropylene  oxide  (II),  b.p.  39 — 40°/ll 
mm.,  transformed  by  MgMel  in  Et20  into  aaa-lrichloro-y-iodopropan- 
fl-ol,  m.p.  54 — 55°.  With  LiMe  in  EtzO  at  —75°  (II)  gives  (I),  b.p. 
169 — 17H/738  mm-  (p -nitrobemoate,  m.p.  70 — 71-5°),  hydrolysed  by 
Na2COa  in  boiling  aq.  EtOH  to  OH-CHEt-C02H.  In  the  Lucas 
test  (I)  passes  into  aaufl-ielrachloro-n-bulane ,  b.p.  134 — 135°/742  mm. 
CClj-CHO  and  CH2Ph-MgCl  afford  CCl3-CH2-OH  in  small  amount. 

H.  W. 

Catalytic  degradation  of  heptaldehyde  in  the  vapour  phase,  T.  J. 

Suen  and  S.  Fan  (] .  Amer.  Chem.  Soc.,  1943,  65,  1243 — 1245). — 
Passing  n-C,H13-CHO  (I)  over  Ni  at  250°  in  absence  of  H2  (cf.  A., 
1942,1,233;  apparatus  modified)  gives  liquids  [43 — 67%;  «-C4H14 
(II)  including  1-9 — 15%  of  unchanged  (I)  and  24 — 30%  of  C4H12], 
CO  48-2—57-4,  HjO  12-0—18-9,  CH4  13-1—14-4,  02  1-6— 5-4,  C02 
0-4 — 1-4,  unsaturated  gases  0-6 — 1-8,  and  N2  (by  difference)  11  1 — 
19-9%.  Absence  of  H2  causes  rapid  depreciation  of  the  Ni.  The 
C4H12  is  probably  the  A0-isomeride  (b.p. ;  n) ;  it  is  probably  the 
primary  product,  giving  (II)  by  interaction  with  the  H2  formed. 
A  considerable  part  of  the  (I)  is  completely  converted  into  gases. 
Reaction  is  incomplete  at  200°  ;  ~35%  of  the  liquid  product  is  then 
C4H12.  R.  S.  C. 

Catalytic  conversion  of  ethyl  alcohol  into  acetone. — See  B.,  1943, 
II,  269. 

Production  of  amines.- -See  B.,  1943,  II,  273. 

Compounds  of  gallium. — See  A.,  1943,  I,  233. 

Stovaine  analogues.  W.  T.  Olson  and  F.  M.  Whitacre  (J.  Amer. 
Chem.  Soc.,  1943,  65,  1019 — 1020). — Passing  CHEt:CH2  (prep,  by 
adding  Bu“I  to  KOH-EtOH  at  — 90" )  into  aq.  HOC1  gives 
CH2Cl-CHEt-OH,  b.p.  53— 55°/17  mm.,  which  with  NHEt2  in  C,H, 
at  120°  yields  NEt2-CH2-CHEt'OH,  b.p.  74 — 75° /22  mm.  [benzoate, 
b.p.  120 — 122°  (corr.)/2  mm.  (hydrochloride',  picrate,  m.p.  112°). 
iSoButylene  oxide,  NHEt2,  and  a  little  H20  at  105 — 110°  give 
NEt2-CH2-CMe2OH,  b.p.  65— 68° /23— 25  mm.  (picrate,  m.p.  99-2— 
100-2°;  benzoate  hydrochloride,  m.p.  149-5 — 150°). 
NH2-CHEt-CH2-OH  and  EtBr  in  boiling  aq.  Na2COa  give 
NEt2-CHEt-CH2'OH  (I),  b.p.  86 — 87°/25  mm.  [hydrochloride,  an 
oil;  benzoate,  b.p.  124 — 126°  (corr.)/2  mm.  (hydrochloride);  picrate, 
m.p.  113 — 114°)].  Anaesthetic  action  of  the  above  benzoate  hydro¬ 
chlorides  (prep,  by  BzCl  in  boiling  C4H4)  and  those  of  stovaine, 
NEtj-CHj’CMeEfOH,  and  NMej-CHj-CMej-OH  are  recorded ;  (I) 
is  comparable  with  novocaine.  Ethylation  of  NH2-CMe2-CH2-OH 
gives  only  NHEt-CMe2-CH2-OH,  m.p.  74-5 — 75°  (picrate,  m.p. 
124-7 — 125-3°;  hydrochloride,  m.p.  136-5°).  M.p.  are  corr. 

R.  S.  C. 

L  2  (A.,  II.) 


Reaction  of  formaldehyde  with  /-(  f ) -aspartic  and  -glutamic  acids. 

D.  C.  Carpenter  and  F.  E.  Lovelace  (J .  Amer.  Chem.  Soc.,  1943,  65. 

1161 — 1165). — Measurement  of  [a]  and  [H’J  during  interaction  of 
CH20  with  f-(  + (-aspartic  and  -glutamic  acids  shows  1  :  1  (mol.) 
interaction,  followed  by  interaction  with  a  second  mol.  of  CH20  to  "0 
give  unstable  compounds.  Equilibrium  consts.  are  calc.  The 
initial  products  are  OH-CH2  compounds  (cf.  A.,  1943,  II,  122). 

R.  S.  C. 

p-Toluenesulphonyl-aspartic  acid,  m.p.  159 — 160°  (anhydride,  m.p. 
158-5 — 160° ;  benzyl  esters,  m.p.  135-5 — 137°  and  108  5 — 109°), 
-asparagine,  m.p.  174-5 — 175-5°,  and  -froasparagine,  m.p.  177-5 — 178°.  1 

—See  A.,  1943,  III,  604. 

New  type  of  complex  silver  compounds  with  tervalent  silver. — See 

A.,  1943,  I,  260. 


II.— SUGARS  AND  GLUCOSIDES. 

Effect  of  boric  acid  on  the  caramelisation  of  sugars.  M.  Niculescu 
(Z.  anal.  Chem.,  1941,  122,  335 — 344). — Data  showing  the  inhibiting 
effect  of  H3B03  on  the  caramelisation  of  solutions  of  glucose,  lactose, 
sucrose,  and  milk  are  discussed.  The  effect  is  attributed  to  com¬ 
bination  between  H3B03  and  the  sugar.  L.  S.  T. 

Action  of  diazomethane  on  acyclic  sugar  derivatives.  IV. 
Ketose  synthesis.  M.  L.  Wolfrom,  R.  L.  Brown,  and  E.  F.  Evans 
(J.  Amer.  Chem.  Soc.,  1943,  65,  1021—1027  ;  cf.  A.,  1943,  II,  57). 
D-Arabonic  acid  tetra-acetate  and  PC16  in  Et20  give  D-arabonyl 
chloride  tetra-acetate  (85%),  m.p.  74 — 75°,  [a]£,2  +46°  (cf.  A.,  1942, 

II,  395).  Adding  KHC03  and  then  Br  to  crude  aldehydo-D- galactose 
penta-acetate  (modified  prep.)  in  H20  at  25°  gives  D-galactonic  acid 
penta-acetate  (44%),  m.p.  127 — 130°,  [a]D  +16-5°,  converted,  as 
above,  into  the  chloride  penta-acetate  (I)  (90 — 92%),  m.p.  80 — 81°, 
[a]«  +3°  [gives  the  known  amide  and  the  Et  ester  penta-acetate, 
m.p.  110 — 111°,  [a]p  +9-5°  (cf.  Kohn,  A.,  1895,  i,  504)],  which  with 
CH2N2  in  EtzO  at  0°  gives  X-diazo- 1  -deoxyy.eto-T)-ga!ahe.ptulose  penta- 
acetate,  pale  yellow,  m.p.  136 — 137°,  [a]^3  +64°  (const.).  This 
evolves  N2  slowly  in  H20  at  room  temp.,  more  rapidly  if  heated  or 
in  presence  of  Cu",  Ag’,  or  acids,  and  reduces  aq.  AgN03  or  halogens. 
With  NH3-MeOH  at  0 — 5°  it  gives  l-diazo-l-deoxy-D-galaheplulose 
(71%),  m.p,  140°  (decomp.),  [a]f?  +82°  in  HzO  ->  (at  0°)  +93°, 
unstable  in  H20  at  room  temp,  or,  more  so,  in  aq.  HCOsH,  and  in 
boiling  AcOH  yields  keto-D -galaheplulose  hexa-acetate,  forms,  m.p. 
100—102°  and  116—117°,  [a]g>-27  -1-6°  in  CHC13,  -20°  in  C„H, 
(different  A-ray  diagrams),  which  is  the  enantiomorph  of  keto-L- 
perseulose  hexa-acetate  (Khouvine  et  al.,  A.,  1938,  II,  219)  and  with 
aq.  Ba(OH)2  at  0 — 5°  gives  T)-galaheptulose  [D -perseulose;  D- 
gala-b-frucloheplose]  (55%),  +0-5H2O,  m.p.  101—102°  (102—103° 
after  drying),  [a]ff  +90-6° -++ 75-3°  in  HzO  (with  L-  gives  A\-per- 
seulose,  m.p.  136 — 137°).  D-Glucoheptulose,  softens  168°,  m.p. 
171 — 173°,  [a]}jS  +67°  (const.)  in  H20,  is  obtained  from  its  hexa- 
acetate  in  77%  yield  by  Ba(OH)2  at  0—5°.  NHPh-NH2  and  (I) 
in  Et20  give  D-galactonophenylhydrazide  penta-acetate,  m.p.  136-5 — 
137°,  [a|5>  +36°,  converted  by  ZnCl2-Ac20  at  0°  and  then  room 
temp,  into  D-galactonacelphenylhydrazide  penta-acetate ,  m.p.  218°, 
Md  +23°,  which  is  also  obtained  from  D-galactonophenylhydrazide 
by  Ac20-C5H5N  at  room  temp.  (cf.  Robbins  et  al.,  A.,  1940,  II,  266). 
D-Gluconyl  chloride  penta-acetate  yields  similarly  glucono-phenyl- 
hydrazide  penta-acetate,  m.p.  (anhyd.)  127-5 — 128-5°  (128 — 128-5°) 
and  (  +  H20)  86—88°,  [a]g*  +37-0°  in  CHC13,  [a]21  +17-5°  in  EtOH, 
and  -acetphenylhy  dr  azide  penta-acetate,  m.p.  152 — 153°,  [a]??  +33°  in 
CHCI3,  +25°  in  EtOH  (cf.  Major  et  al.,  A.,  1937,  II,  49).  Unless 
otherwise  stated,  [a]  are  in  CHC13.  R.  S.  C. 

Glucosidation  of  2  :  3  :  6-trimethylglucose,  K.  Freudenberg  and 
W.  Jakob  (Ber..  1941.  74,  [B],  162—163;  cf.  A.,  1943,  II,  255).— 
The  small  amount  of  dimethylglucose  isolated  from  methylated 
starch  (I)  owes  its  origin  to  demethylation  of  trimethylglucose  under 
the  conditions  used  for  methanolysis,  or  hydrolysis  of  (I)  and 
glucosidation.  The  following  are  very  mild  conditions.  2:3:  6-Tri- 
methylglucose  affords  94%  of  the  methylglucoside  when  treated  with 
Si(OMe)4,  MeOH,  and  HClat  80°,  or  95%  at  20°  when  HC1  is  replaced 
by  AcCl.  CH(OMe)3  can  replace  Si(OMe)4.  J.  Wa. 

•Constitution  of  1  -phenyl-d-fructosone.  H.  Ohle  and  M.  Hielscher 
(Ber.,  1941,  74,  [B],  18 — 19). —  1-Phenyl-d-fructosone  (I)  was  known  to 
react  with  only  1  mol.  of  NHPh-NH2  and  the  possibility  of  a  mol. 
rearrangement  in  its  prep>.  had  to  be  considered.  However,  (I) 
with  o-C,H,(NHj)j  in  boiling  EtOH  gives  2-pAcny/-3-d-arabo-/e+a- 
hy dr oxybutylquinox aline  (II),  m.p.  198°,  [a]f,°  —145°  in  aq.  C-H.N 
(1  :  1).  (II)  with  3  mols.  of  NHPh-NH2  in  boiling  HzO  and  H2  gives 
much  unchanged  (II)  and  2-phenylquinoxaline-3-aldehydephenylhydr- 
azone,  m.p.  176°,  which  shows  the  anticipated  colour  reactions. 

J.  Wa. 

Vitamin-P. — See  A.,  1943,  III,  579. 

Mechanism  of  polysaccharide  production  from  sucrose.  S 

Hestrin  and  S.  Avineri- Shapiro  (Nature,  1943,  152,  49 _ 50)  — 

Levan  sucrase  shows  optimal  activity  at  pH  5-5;  its  solutions  are 
stable  at  0°  but  are  inactivated  by  boiling.  Production  of  levan 
from  raffinose  is  not  regarded  as  proceeding  by  way  of  intermediately 
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formed  sucrose.  It  ceases  when  levan  concn.  is  300 — 500  mg.-%; 
increase  in  initial  sucrose  concn.  beyond  a  necessary  min.  does  not 
shift  the  position  of  the  levan  end-point.  Known  poisons  of  respir¬ 
ation  or  glycolysis  do  not  retard  levan  production.  A.  A.  E. 


Egonol.  XII.  Egonol  glucoside  from  the  fruits  of  “  Taiwan- 
Egonoki.”  S.  Kawai  and  K.  Sugimoto  ( Ber .,  1940,  73,  [fl],  774 — 
776;  cf.  A.,  1943,  II,  275). — This  plant  is  Styrax  formosanum, 
Matsum  (cf.  A.,  1939,  II,  32).  It  yields  egonol  diglucoside  (I), 
C„H3801s,  +2H20  (lost  at  110°/I2  mm.),  m.p.  143°  (decomp.), 
[a]o  (anhyd.)  —29-8°  in  AcOH,  which  in  boiling  10%  HsS04  gives 
egonol  (II),  C21H20O3,  m.p.  107°,  and  (only.)  glucose.  (I)  thus  is 

C6H11O6-C3H10O6-[CH2]3-/\ - 1  / — ^-OCH2 

l  1  J— c  ) — O  The  skeletons 

VY  ^ 


of  lignans  and  (II)  are  formed  from  2  C4-C3  and  Ca-Ca  +  Ca-C2 
units,  respectively.  R.  S.  C. 


Molecular  constitution  of  amylose  and  amylopectin  of  potato 
starch.  W.  Z.  Hassid  and  R.  M.  McCready  (J .  Amer.  Chem.  Soc., 
1943,  65,  1157 — 1161). — Potato  starch  contains  ~20%  of  amylose 

(I) ,  Md  +155°  in  N-NaOH.  Methylation  and  end-group  analysis 
indicate  300 — 400  glucopyranose  units  per  mol.  of  (I)  but  only  25 
units  for  amylopectin  (II),  [a]D  +161°  in  N-NaOH.  Hydrolysis  of 

(II)  by  /3-amylase  is  stopped  at  54%  conversion  (i.e.,  13 — 15  units) 

by  side-chains.  R.  S.  C. 


Separation  and  determination  of  amylose  and  amylopectin  in 
potato  starch.  R.  M.  McCready  and  W.  Z.  Hassid  (J.  Amer.  Chem. 
Soc.,  1943,  65,  1154 — 1157). — When  potato  starch  is  treated  with 
H20  at  60- — 70°,  the  granules  swell  but  do  not  burst.  Centrifuging 
the  filtered  solution  separates  amylopectin  (I).  MeOH  then  ppts. 
amylose  (II),  which  is  insol.  in  H20,  completely  hydrolysed  by 
/3-amylase,  and  gives  a  brilliant  blue  colour  with  I,  is  identical  with 
the  amyloamylose  of  Samec  and  Mayer  (A.,  1921,  i,  707),  and 
resembles  synthetic  starch.  60 — 64%  of  whole  starch  is  hydrolysed 
by  /3-amylase.  The  amounts  of  (I)  and  (II)  in  mixtures  of  starch 
are  determined  colorimetrically  by  I-KI.  R.  S.  C. 


Constitution  of  starch.  E.  Bois  (Canad.  Chem.,  1943,  27,  362,  364). 
— The  unit  of  the  starch  mol.  is  a  pentahexose  (I)  of  which  successive 
pairs  of  hexoses  (overlapping)  represent  gentiobiose,  cellobiose, 
maltose,  and  sucrose;  this  is  associated  with  a  second  similar  but 
oppositely  oriented  (I),  giving  a  decahexose  (II)  with  OH  groups 
blocked  by  oxonium  linkings.  Amylose  comprises  four  (II)  units 
in  a  closed  ring,  whereas  amylopectin  is  composed  of  chains  of  (II) 
associated  with  P.  I.  A.  P. 


Structural  difference  of  starches  differentiated  colorimetrically  by 
iodine.  M.  Samec  (Ber.,  1940,  73,  [A],  65 — 92). — A  lecture  sum¬ 
marising  the  differences  between  amylose  (blue  I  colour)  and  amylo¬ 
pectin  (red  I  colour)  in  their  mol.  wt.,  behaviour  on  dialysis,  pptn. 
by  EtOH  and  tannin,  adsorption  on  cotton,  effect  on  H202,  oxidation 
by  KMn04,  and  hydrolysis  by  acid  and  enzymes.  The  P  content 
has  no  significance.  A  pictorial  representation  of  the  enzyme  attack 
is  given.  R.  S.  C. 

Dextrins  from  maize  starch. — See  A.,  1943,  III,  682. 


Determination  of  carbonyl  groups  in  chromic  anhydride  oxystarch 
and  oxycellulose  by  means  of  hydroxylamine.  E,  K.  Gladding  and 
C.  B.  Purves  ( Paper  Trade  J.,  1943,  116,  TAPPI  Sect.,  150—155).— 
The  reaction  >CO  +  NH2OH,HCl  =  >C!N-OH  +  H20  -f  HC1  is 
followed  by  titration  of  the  liberated  HC1  with  standard  alkali.  The 
highly  buffered  nature  of  the  system  renders  the  method  unsuitable 
for  technical  oxycelluloses  although  massive  amounts  of  >CO  are 
determined  with  an  accuracy  of  ~5%.  Simple  sugars  condense  in 
first-order  reactions  which  are  complete  within  either  1-5  or  18  hr. 
at  20°  and  the  >CO  groups  are  classified  as  fast  or  slow.  All  CHO 
in  periodate  oxycellulose  (I)  or  oxystarch  are  fast  although  the 
reactions  are  not  of  the  first  order.  When  unswollen  linters  is 
oxidised  with  increasing  amounts  of  CrOa  in  AcOH  at  20°  up  to 
28%  of  the  oxidant  is  accounted  for  as  C02H  and  "  fast  ”  CO  in 
the  insol.  (I)  and  H20-sol.  products  result  even  with  relatively  small 
amounts  of  oxidant.  Unswollen,  powdered  starch  is  not  appreciably 
affected  under  the  same  conditions.  With  highly  swollen  linters 
duplicate  oxidations  proceed  very  much  more  rapidly  and  cause  no 
perceptible  production  of  HsO-sol.  material  until  an  oxidation  level 
of  ~0-3  atom  of  O  per  glucose  unit  is  reached.  ~75%  of  the  O  con¬ 
sumed  below  this  level  is  represented  by  insol.  (I)  but  the  recovery 
falls  sharply  thereafter.  The  fate  of  the  remaining  25%  is  not 
elucidated  though  it  may  have  produced  slow  CO  groups  in  (I). 
The  chemical  course  of  oxidations  which  are  not  accompanied  by 
substantial  swelling  may  be  dominated  by  the  extent  of  the  colloidal 
surface  present  in  the  original  material.  The  colloidal  condition  of 
the  latter  is  not  nearly  so  crit.  when  the  Cr03  is  dissolved  in  0-2n- 
H2S04,  probably  because  aq.  solutions  exert  a  powerful  swelling 
action.  H.  W. 

Action  of  nitric  acid  on  vegetable  seed  shells. — See  A.,  1943,  II, 
286. 


III.— HOMOCYCLIC. 

Halogenation  of  cyclohexane. — See  B.,  1943,  II,  274. 

Catalytic  hydrogenation  of  benzene  over  metal  catalysts. — See  A., 

1943,  I,  260. 

Number  of  structural  isomerides  in  simple  ring  compounds.  I. 

T.  L.  Hill  (J.  Physical  Chem.,  1943,  47.  253— 260).— Mathematical. 
General  functions  for  determining  the  no.  of  possible  structural 
isomerides  in  substituted  symmetrical  ring  compounds  have  been 
derived.  C.  R.  H. 

Determination  of  benzene.  Detection  and  estimation  of  benzene 
in  presence  of  toluene,  xylene,  and  other  substances. — See  B.,  1943, 
II,  269. 

Photometric  determination  of  benzene,  toluene,  and  their  nitro- 
derivatives. — See  B.,  1943,  II,  270. 

Organic  reactions  with  boron  fluoride.  XXVI.  Friedel-Crafts 
type  alkylations  with  boron  trifluoride.  G.  F.  Hennion  and  R.  A 
Kurtz  (J.  Amer.  Chem.  Soc.,  1943,  65.  1001 — 1003;  cf.  A.,  1942, 
II,  84). — tert .-Alkyl  halides  and  CH2PhCl  readily  alkylate  C,H,  in 
presence  of  BF3  if  HzO  or  the  appropriate  alcohol  is  also  present ; 
sec. -alkyl  halides  give  low  yields,  raised  somewhat  by  adding  also 
H2S04  (and  HjO) ;  w-alkyl  halides  do  not  react.  Small  amounts  of 
f.-dialkylat ion  sometimes  occur.  The  lower  reaction  layer  can  be 
re-used,  particularly  if  re-saturated  with  BF3.  R.  S.  C. 

Colorimetric  determination  of  alkylbenzenesulphonates. — See  B., 

1943,  II,  270. 

Ethylenic  stereoisomerism.  VI.  Crystalline  cu-stilbene.  C.Wey- 
gand  and  I.  Rettberg  (Ber.,  1940,  73,  [23],  771— 773).— Various  old 
samples  of  czs-(CHPhl)2  (I),  prepared  from  (CPh«)2,  contained 
(CPh;)3,  (CH2Ph)2,  and/or  ira«s-(CHPhl)2  (II),  since  they  yield  in 
AcOH  the  adducts  thereof  with  s-C6H3(N02)3  (III),  m.p.  155°  (lit. 
96°;  ?  dimorphism),  102°,  and  — ,  respectively.  The  final  filtrate 

is  freed  from  (III)  by  chrysene ;  the  residual  (I)  is  fractionated ;  a 
colourless  distillate,  b.p.  93°/0  08  mm.,  crystallised  (m.p.  1°)  when 
scratched;  a  yellow  distillate  crystallised  when  seeded.  When 
freshly  prepared  from  CHPh:CPh-C02H  and  freed  from  (II)  by 

(III),  (I)  crystallised  spontaneously.  R.  S.  C. 

Tribenzylsulphonium  hydrogen  sulphate  and  hydroxide.  O.  Haas 
and  G.  Dougherty  (J.  Amer.  Chem.  Soc.,  1943,  65,  1238 — 1239). — In 
cone.  H2S04  at  70 — 80°  (CH2Ph)2S  (I)  gives  (CHsPh)3S\HS04,  m.p. 
171°,  and  thence  tribenzylsulphonium  hydroxide,  m.p.  133°  [when 
heated,  gives  (I)  and  CH2Ph-OH],  and  the  additive  compound, 
(CH2Ph)3SI,HgI2,  m.p.  137 — 138°;  the  nitrate  is  an  oil. 

R.  S.  C. 

Absorption  of  light  by  as-dien-y-inenes. — See  A.,  1943,  I,  217. 

Conversion  of  2  :  7-dibromofluorene  into  2  : 7-dibromophen- 
anthrene.  W.  G.  Brown  and  B.  A.  Bluestein  (J.  Amer.  Chem.  Soc., 
1943,  65,  1235 — 1236). — 2  :  7-Dibromo-9-formylfluorene,  m.p.  171° 
(acetate,  m.p.  219°),  is  obtained  in  85%  yield  by  boiling  2  :  7-di¬ 
bromofluorene  in  KOEt-Et20  and  then  adding  HCOjEt.  It  is 
reduced  by  Al(OPr£)3-PrfiOH  to  2  ;  7-dibromo-Q-fluorenylcarbin  o 
(58%),  m.p.  154°  (acetate,  m.p.  190°),  which  with  P2Os  in  boiling 
xylene  gives  2  :  7-dibromophenanthrene,  m.p.  207°  (lit.  202°, 
[quinone,  m.p.  321°  (lit.  323°)]  (cf.  A.,  1941,  II,  247).  R.  S.  C. 

Dehydrogenation.  III.  Dehydrogenation  of  a  methylspiran. 

M  Levitz  and  M.  T.  Bogert  (J .  Org.  Chem.,  1943,  8,  253 — 255). — 
1  :  1-Pentamethylene-l  :  2  :  3  :  4-tetrahydronaphthalene  (Perlman  et 
al..  A.,  1937,  II,  11)  is  oxidised  by  CrOs  in  AcOH  to  4-keto-\  :  1- 
pentamethylene-1  :  2  :  3  :  4-tetrahydronaphthalene,  b.p.  140 — 142°/3 
mm.  [ semicarbazone ,  m.p.  204-5 — 205-5°  (corr.)].  This  is  converted 
by  MgMel  into  the  corresponding  carbinol,  which  is  dehydrated  by 
KHS04  at  150 — 160°/18  mm.  to  1  :  1  -pentarnethylene  4- me  thy  l- 1  :  2- 
dihydronaphihalene,  b.p.  109 — 110°/2  mm.  This  is  dehydrogenated 
(Pd-C  at  330°)  to  9-methylphenanthrene,  ‘  m.p.  90 — 91°  (corr.) 
[picrate,  m.p.  156°  (corr.)].  There  is  no  shift  in  the  initial  position 
of  Me  (cf.  Marvel  el  al..  A.,  1941,  II,  15).  H.  W. 

Arylnaphthaeene  series.  III.  A.  Weizmann  (J.  Org.  Chem.,  1943, 
8,  285 — 289;  cf.  A.,  1939,  II,  548). — M e,  benzylsuccinale,  b.p.  125 — 
135°/l-5  mm.,  is  converted  by  PhCHO  and  Na  powder  in  Et,0 
followed  by  hydrolysis  into  benzylbenzylidenesuccinic  acid,  m.p. 
160 — 162°,  which  is  hydrogenated  (Pd-BaS04  in  boiling  Pr°OH  or 
Pr£OH)  to  a  mixture  of  s-dibenzylsnccinic  acids,  transformed  by 
cone.  H2S04  at  100°  into  5  ;  ll-diketo-5  :  5a  :  6  :  11  :  11a  :  12 -hexa- 
hydronaphthacene  (I),  m.p.  220 — 222°.  With  LiPh  in  EtaO  under 
N2  at  room  temp.  (I)  affords  the  peroxide,  C24H1903,  m.p.  295 — 298°, 
and  with  1  :  3  :  6-LbCaH3Br-OMe  it  gives  ( ?)  5-Aeio-6  :  ll-di-(5'- 
bromo-2'  -  methoxyphenyl) -5  :  5a  :  6  ;  11  :  11a:  12 -hexahydronaphtha- 
cene,  m.p.  278°,  which  is  resistant  towards  boiling  AcCl.  With 
Li-CeH4Me-p  (I)  yields  5:  U-di-p-tolylnaphthacene,  m.p.  335 — 336°. 

H.  W. 

1:2:3: 4-Dibenzphenanthrene  and  its  derivatives.  I.  Syn¬ 
thesis  with  chrysene  as  starting  material.  F.  Bergmann  and  H.  E. 
Eschinazi  (J.  Amer.  Chem.  Soc.,  1943,  65,  1413 — 1417). — Chrysene, 
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AcCl,  and  A1C13  in  CS2  at  room  temp. — 60°  give  2-  (I),  m.p.  145°, 
and  some  (  ?  4 -)acetyl-  (II),  m.p.  254°,  and  x  :  y -diacetyl-chrysene ,  m.p. 
296°  (cf.  Funke  et  al.,  A.,  1936,  472).  MgMel  (3  mols.)  and  (I)  in 
EtjO,  later  boiling  xylene,  give  2-a-hydroxyisopropyl-  (III)  (60%), 
m.p.  172°,  and  2-iso propenyl-chrysene  (IV)  (25%),  m.p.  161°,  b.p. 
220°/2  mm.  [ picrate ,  m.p.  144°,  also  obtained  from  (III)].  Adding 
cone.  H2S04  to  (III)  in  cold  AcOH  gives  (IV),  but  at  100°  a  dimeride, 
m.p.  307°,  is  obtained.  (II)  gives  similarly  (  ?4-)isopropenylchrysene, 
m.p.  288°.  MgEtBrand  (II)  give  fl-2-chrysenyl-AP-n-butene  (V)  (68%), 
m.p.  159 — 160°  [inert  towards  (!CH-CO),0  (VI) ;  picrate  (VII),  m.p. 
132  133°],  and  fS-2-chrysenyl-n-butan-fl-ol  (26%),  m.p.  119°  [gives 

(VII)].  MgPr“Br  or  MgBu“Br  gives  similarly  fl  i-chryaenyl-Afi-n- 
pentene  (67%),  m.p.  102°  ( picrate ,  m.p.  138 — 140°),  and  -n -hexene, 
m.p.  ~40°  (picrate,  m.p.  129 — 130°),  respectively.  H2-Pd-BaS04 
reduces  (IV)  or  (slowly)  (V)  in  EtOAc  to  2-iso propyl-,  m.p.  137° 
(picrate,  m.p.  144 — 145°),  and  2-sec.  -butyl-chrysene,  m.p.  100° 
(picrate,  m.p.  133°),  respectively,  but  the  higher  homologues  are 
unaffected.  In  boiling  Ac20,  (III)  or,  less  well,  (IV)  with  (VI)  gives 
l-methyl-\  :  2  :  3  :  ll-tetrahydro-  (VIII)  (80%),  dimorphic,  m.p.  262°, 
dehydrogenated  by  Pb(OAc)4  in  boiling  AcOH  to  4 -methyl-  (20%; 
Br-NaOAc-AcOH  gives  30%  of  impure  product)  (IX),  m.p.  326°, 
2'  :  l'-9  :  1  ()-naphthophenanlhrene- 1  :  2-dicarboxylic  anhydride.  Dis¬ 
tilling  (VIII)  with  Zn  at  100  mm.  gives  (IV),  but  heating  with  Se 
at  270 — 310°  gives  V-methyl-Y  :  2'  :  3'  :  i'  tetrahydro-l  :  2 -benz- 
chrysene  (X)  (50%),  m.p.  139°  (picrate,  m.p.  140°;  7  :  8 -quinone, 
m.p.  178°),  which  with  Se  at  310 — 320°  yields  a  small  amount  of  a 
substance  (picrate,  m.p.  165°).  Heating  (IX)  with  basic  Cu  carbon¬ 
ate  in  quinoline  gives  i-methyl-2’  :  l'-9  :  10-naphthophenanthrene- 
1-  or  -2 -carboxylic  acid,  m.p.  292 — 293°.  Carcinogenic  activity  is 
affected  by  alkyl  side-chains  in  so  far  as  they  simulate,  sterically. 
active  rings.  R.  S.  C. 

Benzcyc/ooctatetraenes.  III.  Diphenylene  and  tetraphenylene. 

W.  S.  Rapson,  R.  G.  Shuttleworth,  and  (in  part)  J.  N.  van  Niekerk 
(J.C.S.,  1943,  326 — 327). — The  Grignard  reagent  from  2  :  2'- 

(C,H4Br)2  with  CuCl2  in  EtzO  yields  diphenylene  and 
1:2:3:4:5:6:7:  S-tetrabenz-A1:3-i'7-cyc\ooctatetraene,  m.p.  233° 
[Br-  (Br  and  a  trace  of  Fe  in  CC14),  m.p.  182°,  and  (A02)4-derivative 
(HN03,  d  15,  -|-HjS04  on  the  CC14  solution),  m.p.  195 — 197°], 
which  is  unaffected  by  KMnO,  in  boiling  COMe2,  and  forms  no 
additive  compounds  with  picric  or  styphnic  acid  or  C,H3(N02)3. 
Crystallographic  data  confirm  the  constitution.  A  Li. 

Perylene  and  its  derivatives.  LII.  A.  Zinke  and  H.  Troger  [in 
part  with  E.  Posch].  LIII.  Synthesis  of  2  :  3  : 10  : 11-dibenzo- 
perylene.  A.  Zinke  and  E.  Ziegler  (Ber.,  1941,  74,  [B],  107 — 115, 
115 — 118). — LII.  Perylene  (I)  with  Br  vapour  or  with  Br  in  C,He 
gives  an  unstable  compound,  C20H10Br4,  readily  passing  with  loss  of 
Br  into  a  mixture  of  3  :  9-  (II),  m.p.  287°,  and  3  :  10-dibromoperylene 
(III),  m.p.  221°.  (Ill)  with  cone.  H2S04,  then  H20,  gives  3  :  10- 
perylenequinone.  (II)  and  (III)  with  Br  vapour  give  unstable  Br2- 
derivatives  which  decompose  on  keeping,  heating  to  140 — 150°,  or 
treatment  with  KI,  with  regeneration  of  (II)  and  (III).  3  :  9-Di- 
benzoylperylene  readily  absorbs  ~8  Br.  The  unstable  dark 
additive  compound  readily  loses  Br  to  give  3  :  9-dibromo-4  :  10-di- 
benzoylperylene,  m.p.  355°,  converted  by  KOH  in  boiling  NH2Ph 
or  quinoline  into  isoviolanthrone.  The  amount  of  I  taken  up  by 
(I)  depends  on  concn.  in  C„He.  3  :  9-Dinitro-  and  3  :  9-dicyano- 
perylene  do  not  react  with  Br  and  3  :  9-dichloroperylene  reacts  only 
in  solution  with  Br  and  not  with  the  vapour. 

LIII  9  :  9 ' -Diphenanthryl ,  m.p.  188 — 189°,  from  9-bromo- 
phenanthrene  and  Cu  powder  at  330 — 350°,  with  AlCl3-NaCl  at 
120 — 130°  gives  2:3:  10  :  11-dibenzoperylene  (IV)  [1  (or  4)  :  12  (or 
9)-quinone,  m.p.  330°  (darkening)],  m.p.  343 — 345°  (sinters  at  327°) 
and  299 — 300°  in  admixture  with  the  supposed  (IV)  of  Brass  et  al. 
(A.,  1939,  II,  207).  J.  Wa. 

Synthesis  of  physiologically  active  amines.  Amines  derived  from 
phenyl  styryl  ketones.  J.  Algar,  A.  Hickey,  and  P.  G.  Sherry  (Proc. 
Roy.  Irish  Acad.,  1943,  49,  B,  109 — 119). — Ph  a-chloro-p-amino-f}- 
phenylethyl  ketone  hydrochloride,  m.p.  195°,  is  prepared  from 
COPh-CHBr-CHPhBr  (I)  by  EtOH-NH3  followed  by  EtOH-HCl. 
Ph  a-chloro-fi-methylammo-fl-phenylethyl  ketone  hydrochloride,  m.p. 
169°,  similarly  prepared  from  (I)  and  aq.  NH2Me,  yields  Ph  fl-methyl- 
amino-fl-phenylethyl  ketone  hydrochloride,  m.p.  191°,  with  Pt-H2-H20. 
Ph  a  chloro-fl  methyl  amino  6  p  anisyl-,  m.p.  170°,  and  -  .1-3  :  4- 
methylenedioxyphenyl-ethyl  ketone  hydrochloride,  m.p.  174°,  are 
similarly  prepared.  Reduction  (H2,  Pt,  EtOH-HCl)  of 
COPh-C (IN-OH) -CH2Ph  gives  f}-amino-ay-dipkenyl-n-propyl  alcohol 
hydrochloride  (II),  m.p.  250°  (decomp.)  (free  amine,  m.p.  115°). 
fi-Amino-a-phenyl-y-3  :  4-methylenedioxyphenyl-n-propyl  alcohol,  m.p. 
142°  [ hydrochloride  (III),  m.p.  197°  (decomp.)],  is  similarly 

obtained.  Ph  3  :  4 -methylenedioxystyryl  ketone  oxide,  m.p.  96°, 
yields  an  oxime  (poor  yield),  m.p.  169°,  which  could  not  be  reduced 
by  Pt-H2  or  Na-Hg  and  EtOH.  COPh-CH2-NMe3Cl  (  +  H2OJ,  new 
m.p.  204°  (decomp.),  is  obtained  from  the  oxides  of  Ph  styryl  or 
p-methoxystyryl  ketone  and  EtOH-NMe3.  In  general  only  the 
compounds  having  NH,  a  to  CO  or  OH  [(II)  and  (III)]  have  marked 
physiological  action  and  cause  a  reduction  in  blood  pressure. 

'  '  J.  H.  Ba. 


Synthesis  of  4  :  5-tnmethylenei.soquinoline  etc. — See  A.,  1943,  II, 

278. 

Monoreduction  of  dinitronaphthalenes  in  acid  solution  and  of 
1  :  5-  and  1  :  6-dinitronaphthalene  by  aqueous  sodium  sulphide. 

H.  H.  Hodgson  and  H.  S.  Turner  (J.C.S.,  1943.  318 — 319). — Reduc¬ 
tion  of  1  :  6-C10H4(NO2)2  with  SnCl2  in  AcOH-HCl  yields  6  :  1- 
NO2-C10H6-NH2  whilst  aq.  EtOH-Na2S  gives  5  :  2-NO2-C10H,-NH2. 

1  :  3-C10He(NO2)2  with  SnCl2  gives  3  :  1-  and  4  :  2-NO2-C10H6-NH2. 

1  :  5-C10H6(NO2)2  with  Na2S  gives  5  :  l-NO2,C10H6-NH2,  whilst  1  :  5- 

and  1  :  8-C10H6(NO2)2  with  SnCl2  (excess  or  deficit)  afford  the 
C10H6(NH2)2.  J.  H.  Ba. 

New  reaction  of  sulphanilamide.  W.  T.  Somerville  (J.  Chem. 
Educ.,  1943,  20,  238). — Sulphanilamide  gives  a  bright  orange 
coloration  with  substances  containing  lignin  (I).  The  reaction 
detects  the  presence  of  (I)  in  paper,  wood,  and  various  vegetable 
fibres.  Manila  hemp  (no  reaction)  can  be  easily  distinguished  from 
sisal  fibres  by  this  reaction,  which  is  better  than  that  for  (I)  with 
aniline  sulphate.  L.  S.  T. 

Preparation  of  phenols. — See  B.,  1943,  II,  275. 

Separation  of  individual  cresols  and  xylenols  from  their  mixtures. — 

See  B.,  1943,  II,  270. 

Stimulation  of  formation  of  additive  compounds  between  bases 
and  phenol  derivatives  by  lipoid  solvent. — See  A.,  1943,  I,  259. 

Preparation  of  pentabromophenol  and  bromanil  from  phenol.  M. 

Kohn  (J.  Chem.  Educ.,  1943,  20,  117). — Working  details  are  given. 

L.  S.  T. 

Halogeno-p-/err.-octylphenols. — See  B.,  1943,  II,  275. 

Long-chain  compounds  with  recurring  “  isoprene  ”  units. — See 

A.,  1943,  II.  291. 

Formation  of  phenols  by  ozonisation  of  benzene  derivatives.  II. 

E.  Spath,  M.  Pailer,  and  G.  Gergely  (Ber.,  1940,  73,  [13],  795 — 804; 
cf.  A.,  1943,  II,  227). — Phenols,  as  well  as  acids  and  aldehydes,  are 
often  obtained  when  substituted  CHPhlCHR  (R  usually  =  C02Me) 
or  PhCHO  are  treated  with  Oa  (1-5  mols.)  in  CHC13  at  0°  and  the 
product  is  boiled  with  Zn  dust  and  a  little  AgN03  in  H20.  The  OH 
replaces  the  CHiCHR  or  CHO.  OAlk,  probably  best  o-  or  p-,  or 
other  accelerating  substituents  must  be  present,  but  general  rules 
cannot  be  laid  down.  The  following  are  yields  of  phenol,  acid,  and 
aldehyde,  respectively,  from  CHPh!CH-C02Me,  having  the  named 
substituents:  2  :  4  :  5-(OMe),  48-2,  2-4,  7-8;  3  :  4-(OMe)2-6-Et  46-4, 

5- 1,  11-5;  2  :  4-(OMe)2-6-Me  271,  trace,  72  0;  4-OMe-2  :  5-Me2 

22  0,  5-2,  61-7;  6-OMe-3  :  4-Me2  15-9,  15-0,  54-0;  2  :  4-(OMe)s  15-0, 
2-2,  28-8;  2:3:  4-(OMe),  13-7,  17-1,  45-6;  3  :  4-(OMe)2  trace,  22-3, 
59-0;  5-Br-3  :  4-(OMe)2  trace,  15-0,  83-5%;  p- Me  and  4  :  a-Me2 
trace,  — ,  — .  laoApiol  give  50,  2-3,  and  54-3%,  respectively. 
(CHPh!)2  gives  no  PhOH.  Yields  of  phenol  and  acid,  respectively, 
from  substituted  PhCHO  are  :  2:3:4-  20-1,  43-0,  and  2:4:5- 
(OMe)3  4-1,  3-1;  3  :  4-(OMe)2-6-Et  14-5,  210;  2  :  4-(OMe),  14-0, 
391;  2  :  4-(OMe)2-6-Me  8-0,  11-6;  4-OMe-2  :  5-Me2  4  4,  14-5' 

6- OMe-3  :  4-Me2  3-9,  18-0;  5-Br-3  :  4-(OMe)a  trace,  151%. 

6-Methoxy-3  :  i-dimethylbenzaldehyde  (prep.  from  6:34:1- 
OH-CBH2Me2-CHO  by  Me2S04-K0H-Me0H),  m.p.  66°,  with 
CH2(C02H)2  and  piperidine  at  100°  gives  6-methoxy-3  :  4-dimethyl- 
cinnamic  acid,  m.p.  168°  (Me  ester,  m.p.  64 — 66°).  Similarly  are 
prepared  4-methoxy-2  :  5-dimethyl-,  m.p.  205°  (lit.  200 — 202°)  (Me 
ester,  m.p.  81°),  2  :  4-dimethoxy-Q-methyl-,  m.p.  190°  (Me  ester  m.p. 
101°),  2:3:  4-trimethoxy-,  m.p.  173°  (lit.  172°)  (Me  ester,  m.p.  55°), 
and  5  bromo  3  :  4-dimethoxy-cinnamic  acid,  m.p.  142°  (Me  ester, 
m.p.  78°).  The  following  are  also  described:  6  :  3  :  4  :  1-,  m.p. 
146°  (lit.  142-5— 143-5°),  and  4  :  2  :  5  :  l-0Me-CsH2Me2-C02H,  m.p. 
168°  (lit.  163 — 165°);  5-methoxy-o-4-xylenol,  m.p.  69 — 70°;  3:5- 
dimethoxy-o-cresol ,  m.p.  107°;  2:4:6:  l-(OMe)2C6H2Me-CHO,  m.p. 
62°;  2:3:4:  l-(0Me)3C„H2-C02H,  m.p.  100—102°  (lit.  99°,  100°); 
2:4;  l-(OMe)2CeH3-OH,  m.p.  28°  (benzoate,  m.p.  90) ;  2:4:  5-tri- 
methoxy phenol,  m.p.  59 — 61°;  2  :  5-dimethoxy-i  :  4-methylenedioxy- 
phenol,  m.p.  84°;  2:3:  4 -trimethoxyphenyl  benzoate,  dimorphic, 

m.p.  70°  and  80°  R.  S.  C. 

Ethylenie  stereoisomerism.  V.  Molecular  compounds  of  stereo- 
isomeric  ethylenes  Lstilbenes],  C.  Weygand  and  T.  Siebenmark 
(Ber.,  1940,  73,  [B],  765—770;  cf.  A.,  1939,  II,  36).— cis-ip- 
OMe-C,H4-CH!)2,  prepared  by  half-reduction  of  (p-OMe'C6H4-Cl}2, 
is  contaminated  with  the  trans- form  and  (£-OMe-C6H4-CH2)2 ; "  it 
exists  in  a  stable,  m.p.  37°,  and  metastable  form,  m.p.  36°.  m- 
Methoxy-a-m-anisylcinnamic  acid  (prep,  from  m- 
0Me-CBH4-CH3-C02Na,  m-OMe-C,H4-CHO,  and  Ac20  at  90°  and 
then  160 — 170°),  m.p.  167°,  with  Cu  chromite  in  quinoline  at  230° 
gives  cis-3  :  3' -dimethoxystilbene  (I),  b.p.  133°/0-2  mm.,  converted  by 
illumination  (ultra-violet)  in  C,He  into  the  frans-isomeride,  m.p. 
165°.  2  :  2' -Dimethoxybenzildihydrazone ,  m.p.  ~230°  (decomp.), 

and  HgO  in  boiling  xylene  (not  CeH,)  give  2  :  2' -o-anisylosotetrazine, 

N‘^NH-NH'^>N  (R  =  o-anisy1).  m-P-  138°,  and  a  small  amount  of 

2  :  2 ’ -dimethoxytolane,  m.p.  126°.  o-M ethoxy -a-o-anisylcinnamic 
acid  (prep,  as  above),  m.p.  210°,  gives,  as  above,  cis-2  :  2 ' -dimethoxy- 
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lilbene  (II),  m.p.  86 — 88°,  and  thence  (irradiation)  the  iraMS-form 
(together  with  a  substance,  m.p.  193°).  Methoxystilbenes  and  s- 
C„H,(NO,)3  (III)  in  AcOH  give  additive  compounds  as  follows  : 

2 (III)  +  1  mol.  of  cis- 2  :  2'-,  m.p.  102—103°  (IV),  eis-4  :  4'-,  m.p. 
62 — 90°,  trans-3  :  3'-,  m.p.  137 — 138°,  and  trans- 4  :  4'-(OMe)2,  m.p. 
155°;  1  (III)  +  1  mol.  of  trans-2  :  2'-(OMe)2,  m.p.  102—103°.  With 
C10H8  in  EtOH,  (IV)  ppts.  the  additive  compound,  C10H8  +  (III), 
and  the  filtrate  yields  (II).  trans-(C HBzi),  and  its  4 :  4'-Me2, 

4  ■  4'  Et2,  and  4-Me  derivatives  give  additive  compounds,  containing 
2  mols.  of  2:4:6:  1-(N02)3C3H2-0H ;  no  such  compounds  are 
obtained  from  the  eis-isomerides,  nor  from  the  cis-  or  trans- 4  :  4'-Pra2 
or  4-Et  derivative.  The  theoretical  expectation  that  the  ois-forms, 
richer  in  energy,  would  combine  with  more  (III)  etc.  is  not  justified. 
Steric  causes  may  play  a  predominant  role.  R.  S.  C. 

Phenolic  constituents  of  pine  heart-wood.  Synthesis  of  pino- 
sylvin  dimethyl  ether  [3  :  5-dimethoxystilbene] .  G.  Aulin-Erdtman 
and  H.  Erdtman  (Ber.,  1941,  74.  [B],  50—56  ;  cf.  A.,  1939,  II.  259). 
— 2  :  6-Dibromopinosylvin  Me1  ether  (I)  [from  pinosylvin  Me2  ether 
(II)  and  Br  in  CHC1J,  m.p.  135 — 136°,  on  oxidation  (KMnO.)  afiords 
BzOH  (85%)  and  3  :  5  :  2  :  6  :  l  (0Me)2C4HBr2-C02H  (III).  (I) 
or  (II)  is  further  brominated  to  tetrabromopinosylvin  Me2  ether,  forms, 
m.p.  195 — 197°  (IV)  and  172 — 173°,  which  give  no  colour  with 
C(NO,),  or  cone.  H2S04.  3:4:  l-(0Me)2C4H3-CH:CPh-C02H  is 

decarboxylated  (Cu  chromite  in  boiling  quinoline)  to  3:4:1- 
(OMe)2C8H3-CHICHPh  (45%),  m.p.  111°;  3  :  H-dimethoxy-a-phenyl- 
cinnamic  acid  (70%),  m.p.  202 — 204°  [from  3:5:  l-(OMe)2C8H3-CHO 
and  CH2Ph-COjH,  and  PbO  in  boiling  AczO],  similarly  gives  (mainly) 
iso  pinosylvin  Me,  ether  (V),  b.p.  150°  (bath)/0-2  mm.,  oxidised  to 
BzOH  (54%)  and  3:5:  l-(0Me)2C8H3-C02H  (32%)'  The  2  :  6- 
Bx2-derivative  (VI),  m.p.  173 — 174°,  of  (V)  is  oxidised  to  BzOH 
(67%)  and  (III)  (48%).  (V)  or  (VI)  is  brominated  to  (IV).  When 

(V)  is  heated  to  the  b.p.  (>350°),  (II)  is  formed  in  practically  100% 
yield.  J.  Wa. 

Preparation  of  diazonaphthols  and  nitration  of  4-bromoacet-l- 
naphthalide.  H.  H.  Hodgson  and  S.  Birtwell  (J.C.S.,  1943.  321 — 
322). — 4-Nitro-,  m.p.  130 — 133°  (decomp.),  4-bromo-,-  m.p.  133° 
(decomp.),  4 -chloro-,  m.p,  138°  (decomp.),  and  i-iodo-naphthalene- 
1  :  2-diazo-oxide.  m.p.  142°  (decomp.),  are  prepared  from  2:4:1- 
NO!-C,«HiR-NH!  by  one  or  more  of  four  methods  given  for 
"  diazotisation."  Nitration  [HN03  (d  ]-42)-AcOH  at  50 — 65°] 
of  4 :  1-CjoH.Br-NHAc  is  inhibited  by  CO(NH2)2;  2:4:1- 

NOj-CjdHjBr-NHAc  has  new  m.p.  231 — 233°.  2:4:1- 

NO2-C10H5Cl-NH2  and  -NO2-C10H5Br-NH2  (improved  preps.)  exhibit 
chromoisomerism.  J.  H.  Ba. 

Nuclear  alkylation  of  amino-substituted  aromatic  ethers. — See  B., 
1943,  II,  275. 

4  ;  4'-Diaminodiphenyl  sulphone-2-suiphonamide. — See  B.,  1943, 
III,  225. 

Synthesis  and  rearrangement  of  deca-  and  tetra-hydronaphthalene 
diols.  J.  English,  jun.,  and  G.  Cavaglieri  (J.  Amer.  Chen t.  Soc., 
1943,  65,  1085 — 1089). — 1-Keto-cis-decahydronaphthalene  [does  not 
rearrange  under  the  conditions  of  Huckel  (A.,  1925,  i,  258)]  and 
MgMel  in  Et20  give  l-methyl-cis-decahydro-l-naphlhol  (90%),  b.p. 
76— 77°/12  mm.  l-Methyl-/xa««-decahydro-l-naphthol,  b.p.  93°/5 
mm.,  is  dehydrated  by  KHS04  at  120 — 130°  to  mixed  1  -methyl- 
AJ:Z-trans-  and  -IM'-octahydronaphthalene,  b.p.  65°/5  mm.,  which 
with  Bz02H  in  CHCla  at  0°  give  mixed  epoxides,  b.p.  83°/7  mm. 
The  mixture  is  hydrated  by  10%  H2S04  at  0 — 10°  to  1  :  2-trans- 
dihydroxy-l-methyl-tT&ns-  (I)  (36%),  +3H20,  m.p.  79,  and  1  :  9- 
tTa.ns-dihydroxy-1-methyl-decahydronaphthalene  (II)  (15%),  m.p.  97°, 
converted  by  Pb(OAc)4-AcOH  at  40 — 45°  into  p-2-acelylcyclo- 
hexyl-propionic  acid,  cryst.  (i£-benzylthiocarbamide  salt,  m.p. 
156-5 — 157-5°;  with  some  -propaldehyde),  and  2-&-keto-n-amylcycio- 
hexanone,  an  oil  [disemicarbazone ,  m.p.  207—209°  (decomp.)], 
respectively.  In  boiling  30%  H2SO„  (I)  gives  2-keto- 1  -methyl- 
tTa.ns-decahydronaphthalene  (III),  b.p.  98°/10  mm.  [semicarbazone. 
m.p.  208— 209°  (decomp.) ;  oxime,  m.p.  149°;  2  :  4-dinitrophenylhy- 
drazone,  m.p.  170 — 171°  (decomp.)],  and  a  small  amount  of  (?)  1- 
me thy  1-3  :  4  :  5  :  6  :  7  :  10-hexahydronaphlhalene  (IV),  b.p.  82°/7  mm. 
The  structure  of  (III)  is  proved  by  Clemmensen  reduction  to  1  -methyl- 
irans-decahydronaphthalene,  b.p.  54°/4  mm.,  which  with  Pd  C  H2 
at  350°  gives  l-C10H,Me.  In  boiling  30%  H2S04,  (II)  gives  (IV) 
and  a  small  amount  of  ( ?)  l-keto-9-methyldecahydronaphthalene 

[semicarbazone,  m.p.  200 — 202°  (decomp.)].  KHSO,  at  120 _ 130° 

dehydrates  1-methyl-l  :  2  :  3  :  4-tetrahydro-l-naphthol  to  1  -methyl- 
3  :  i-dihydronaphlhalene,  b.p.  84°/5  mm.,  which  with  Bz02H  in 
CHC1,  at  0°,  gives,  by  oxidation  and  rearrangement,  2-keto- 

1- methyl-3  :  4-dihydronaphthalene,  b.p.  103°/3  mm.  {semicarb¬ 
azone,  m.p.  194°  (decomp.)  [lit.  200—202°  (decomp.)]}  (and  poly- 
merides),  and  with  KMnO,  in  COMe2  at  —40°  (later  room  temp.) 
gives  1  :  2-cis-dthydroxy-l-methyl-l  :  2  :  3  :  i-tetrahydronaphthalene 
(~60%,  variable),  b.p.  135— 140°/4  mm.,  rearranged  in  boiling  30% 
H2S04  to  2  keto-  1-methyl-l  :  2  :  3  :  4-tetrahydronaphthalene,  b.p. 
105 — 107°/3  mm.  [semicarbazone,  m.p.  194°  (decomp.)].  1-Keto- 

2 - methyl- 1  :  2:  3  :  4-tetrahydronaphthalene  ( semicarbazone ,  m.p. 
199°)  has  b.p.  98°/3  mm.  Contrary  to  Musser  et  at.  (A.,  1938,  II, 


182),  hydrogenation  of  a-C10H ,-OH  gives  mainly  the  irans-decahydro- 
1-naphthol.  R- 

Synthesis  of  camphononic  acid  and  ://-pinonic  acid. — See  A.,  1943, 

II,  306. 


Course  of  reaction  in  the  transformation  of  ao-dibromoaceto- 
phenone  into  mandelic  acid  by  aqueous  alkali.  E.  B.  Ayres  and 
C  R  Hauser  [J.  Amer.  Chem.  Soc.,  1943,  65,  1095 — 1096). — Passing 
5%  NaOH  through  COPh-CHBr2  at  15°  and  then  immediately  into 
10%  AcOH  gives  15%  of  BzCHO,  which  is  thus  an  intermediate  in 
the  formation  of  OH-CHPh-C02H.  The  reaction  mechanism  is 
discussed.  R-  S.  C. 


Methoxyphenylacetic  acids.  H.  A.  Weidlich  and  M.  Meyer- 
Delius  (Ber.,  1940,  73,  [B],  631  ;  cf.  A.,  1943,  II,  229).— The  methods 
used  in  the  prep,  of  methoxyphenylacetic  acids  ( loc .  cit.)  have  been 
described  by  Hahn  et  at.  (A.,  1939,  II,  368).  A.  T.  P. 

Wandering  of  halogen  atoms  in  carbon  chains  and  rings. — See  A., 

1943,  II,  216. 


Catalytic  dehydrogenation  of  2-substituted  5:6:7:  8-tetrahydro- 
naphthalene  derivatives.  M.  S.  Newman  and  H.  V.  Zahm  (J .  Amer. 
Chem.  Soc.,  1943,  65,  1097 — 1101). — Dehydrogenations  below  are 
effected  by  20%  Pd-C  (prep,  described)  at  210 — 310°  (N2).  C02Me 
in  a  side-chain  is  unaffected  by  dehydrogenation;  thus 
R-[CH2]„-CO„Me  (R  =  5  :  6  :  7  :  8-tetrahydro-2-naphthyl  here  and 
below)  ( n  =  0 — 3)  gives  2-CI0H  7-[CH2]„-C02Me.  Ketonic  CO 
adjacent  to  R  is  reduced  to  CH2;  thus  COMeR  (prep,  by  a  Friedel- 
Crafts  reaction  in  CS2  at  <10°),  b.p.  132-5 — 134-5°/3-5 — 4  mm., 
gives  63%  of  2-C10H,Et  and  some  2-C10H,-COMe  [semicarbazone, 
m.p.  222 — 223°  (decomp.)],  and  Me  y-keto-y- 5  :  6  :  7  :  S-tetrahydro-2- 
naphthylbutyrate  [prep,  by  (CH2*C0)20— A1C13— C6H4  and  subsequent 
esterification  of  the  acid  (I),  m.p.  114 — 116°],  f.p.  31-0°,  b.p.  170  - 
172°/l-5 — 2  mm.,  gives  70%  of  2-C10H7-[CH2]3*CO2Me  -f-  the 
derived  acid  [obtained  by  reduction  of  the  OH-ester,  which  then  (a) 
is  dehydrated  and  reduced  and  ( b )  lactonises  by  loss  of  MeOH  and 
is  then  hydrogenolysed  (see  below)].  C-O-X  adjacent  to  R  is  hydro- 
genolysed  ;  thus  y-5  :  6  :  7  :  &-tetrahydro-2-naphthyl-y-butyrolactone 
[obtained  from  (I)  by  Na-Hg],  f.p.  33-2°,  b.p.  173 — 175°/1  mm., 
gives  71%  of  2-C10H7'[CH2]3-CO2H,  and  CH2R-OH  gives  67%  of 
2-C)0H,Me  +  RMe.  5:6:7:  8-Tetrahydro-2-naphthaIdehyde  (II) 
(prep,  by  Rosenmund  reduction  of  the  acid  chloride  in  cymene), 
b.p.  116 — 119°/3  mm.  [semicarbazone,  m.p.  223 — 224°  (decomp.)], 
gives  C10H8  and  tetrahydronaphthalene.  Me  /J-5  :  6  :  7  :  8 -tetra- 
hydro-2-naphthylacrylate  [(II)  and  CH2(C02H)2  in  C5H5N  at  100° 
afford  the  acid  (III),  m.p.  170-8 — 171-8°],  m.p.  40°,  bp.  157 — 
158°/2-5 — 3  mm.,  gives  2-C10H7-[CHJ2-CO2Me  (89%).  a- 5  :  6  :  7  :  8- 
Tetrahydro-2-naphthylethyl  alcohol  [prep,  from  COMeR  by  Al(OPrd)3 
in  Pr^OH ;  if  the  reaction  mixture  is  allowed  to  become  hot  during 
isolation  2-vinyl-5  :  6  :  7  :  8-tetrahydronaphthalene ,  b.p.  96°/2  mm., 
results],  b.p.  120 — 121  °/2  mm.,  gives  a  polymeride  and  a  little 
2-C,0H,Et.  RCOC1  gives  a  mixture.  The  following  are  incidentally 
described.  RC02H  [prep,  from  COMeR  by  Ca(0Cl)2-Na2C03- 
NaOH-H20-dioxan  at  100°],  m.p.  154 — 155°  (chloride,  b.p.  121 — 
122°/2  mm.;  Me  ester,  b.p.  149 — 150°/4 — 4-5  mm.).  CH2R-OH 
[from  RCHO  by  H2-Pt02-FeCl2  (trace)  in  EtOH],  b.p.  133— 134°/4 
mm  Me  5:6:7:  8 -tetrahydro-2-naphthylacetate  (from  CH2R-OH 
by  successively,  SOCl2,  NaCN-MeOH-H20,  H2S04-H20-Ac0H, 
and  HCl-MeOH),  b.p.  141— 143°/4  mm.  (acid,  m.p.  97—97-5°). 
Me  /}-5  :  6  :  7  :  3- tetrahydro-2  naphthy l propionate,  b.p.  136 — 137-5°/ 
2-5 — 3  mm.  [acid,  m.p.  81 — 82°  (cf.  lit.)],  obtained  with  some  bimol. 
product  from  (III)  by  Na-Hg-Ni  (trace)  in  neutral  solution  and 
subsequent  esterification.  y-5  :  6  :  7  :  8-Tetrahydro-2-naphthyl- 
butyric  acid  [from  (I)  by  Clemmensen  reduction],  m.p.  47 — 49°, 
b.p.  195 — 200°/4-5 — 5  mm.  (Me  ester,  b.p.  181 — 184°/3-5 — 4  mm.). 
M.p.  are  corr.  R.  S.  C. 

Preparation  of  aminobenzoic  acid  esters  of  substituted  monoalkyl- 
amino-alcohols.  W.  F.  Ringk  and  E.  Epstein  (J.  Amer.  Chem.  Soc., 
1943,  65,  1222—1226).  NHR-CH2-CMe2-OH  (R  =  n-hexyl,  b.p. 
224 — 228°,  n-heptyl,  b.p.  242 — 246”,  /S-octyl,  b.p.  245 — 248°,  and 
8-ethyl-n-hexyl,  b.p.  245 — 248°)  (prep,  as  A.,  1940,  II,  85,  but  in 
50%  Pr@OH;  yields  — 45%)  with  p  N02-C,H4'C0C1  (I)  in  aq.  alkali 
give  solid  esters,  reduced  by  Fe-HCl  etc.  to  fl-n-hexyl-,  m.p.  169 — 
171°,  p-n-heptyl-,  m.p.  169 — 172°,  /3-/J' -octyl-,  +0-5H2O,  m.p.  154 — 
156°,  and  -ethyl-n-hexyl- ,  m.p.  141  -143°,  -anuno-tcit.-butyl 

■p-aminobenzoate  sulphate,  Bz, H2S04  (corresponding  hydrochlorides 
are  oils).  NH2-CMe2'CH2-OH  with  AlkHal  in  boiling  PrPOH  gives 
20—60%  of  /i-ethyl-,  m.p.  72—73°,  b.p.  167— 169*.  jS -n-,  m.p.  55— 
57°,  b.p.  183 — 186°,  and  -iso-propyl-,  m.p.  40—42°,  b.p.  172 — 175°, 
(8-k-,  m.p.  68 — 69°,  b.p.  200 — 203°,  -iso-,  m.p.  45 — 46°,  b.p.  192 — 
194°,  and  -sec. -butyl-,  b.p.  186 — 190°;  fl-n-,  m.p.  59 — 60°,  and  -iso¬ 
amyl-,  m.p.  73 — 74°,  b.p.  211 — 215°,  /?-«-hexyl-,  m.p.  62 — 63°,  b.p. 
235 — 238°,  (J-A-ethylbutyl-,  b.p.  220 — 226°,  /J-»-heptyl-,  m.p.  50 — 
52°,  b.p.  253 — 258°,  )3-/3'-octyl-,  b.p.  250 — 255°,  /F/T-ethyl-M-hexyl-, 
m.p.  15 — 17°,  b.p.  249 — 255°,  and  /?-M-decyl-,  m.p.  55 — 57°,  b.p. 
295 — 300°,  -isobutyl  alcohol,  converted  by  (I)  in  aq.  NaOH  at  35 — 
40°  and  then  Fe-HCl  into  fi-ethyl-,  m.p.  245 — 246-5°,  jS-n-,  m.p. 
239 — 240°,  and  -iso -propyl-,  m.p.  234-5 — 236°,  /J-n-,  m.p.  192 — 192-5°, 
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-iso-,  m.p.  225-8 — 228°,  and  -sec .-butyl-,  +  H20,  m.p.  202 — 205°, 
/3-n-,  m.p.  209 — 211-8°,  and  -iso-amyl-,  m.p.  202 — 203°,  p-n-hexyl-, 
m.p.  212-5 — 213-5°,  p-x-ethylbutyl- ,  m.p.  198 — 199-5°,  p-n -heptyl-, 
m.p.  197 — 198°,  p-p '-octyl-  (II),  +  0-5H2O,  m.p.  137—140°,  p-p’- 
ethyl-n-hexyl- ,  m.p.  154 — 158°,  and  p-n-decyl-,  m.p.  141 — 142°,  -iso- 
butyl  p-aminobenzoate  hydrochloride.  /3-Ethyl-  ( sulphate ,  m.p.  223 — 
224°),  fi-n-  (hydrochloride,  m.p.  192 — 194°)  and  -iso-propyl-  ( sulphate , 
m.p.  188 — 189°),  p~n-  ( hydrochloride ,  m.p.  205 — 208°)  and  -iso-butyl- 
(. sulphate  and  hydrochloride,  oils)  -aminoisobutyl  m-  and  /S-K-butyl- 
aminoicobutyl  o-aminobenzoate,  m.p.  68 — 69°  (hydrochloride, 
sulphate,  and  phosphate,  oils),  are  similarly  prepared.  p- 
N02,C,H4-C02-[CH2]2,NHBua,  when  kept  for  several  weeks,  iso- 
merises  to  p-nitrobenz-N-p-hydroxyethyl-N-butylamide,  m.p.  195 — 
196°  (cf.  Kremer  et  al.,  A.,  1942,  II,  283).  Pharmacological  data  are 
reported  for  the  esters.  The  iso-  are  very  potent  anaesthetics  and 
less  toxic  than  the  tert. -butyl  esters.  They  are  vasodilators  in 
cats  (intravenous  injection),  but  are  synergistic  with  adrenaline. 
The  most  effective  product  is  (II),  which  is  24  times  as  effective  as 
cocaine  for  surface  anaesthesia  and  8  times  as  effective  as  procaine 
for  conductive  anaesthesia.  R.  S.  C. 

Sy-Diaryladipic  acids.— See  B.,  1943,  II,  276. 

Conversion  o!  an  alcohol  into  the  corresponding  aldehyde  by  a  less 
volatile  aldehyde  with  the  aluminium  alkoxide  as  catalyst.  Influence 
of  an  ethylene  linking  in  the  reactant  aldehyde.  R.  R.  Davies  and 
H.  H.  Hodgson  ( J.S.C.l. ,  1943,  62.  109 — 110). — Al  alkoxides  act 
as  catalysts  for  the  conversion  of  the  alcohol  into  the  corresponding 
aldehyde  through  reaction  with  a  less  volatile  aldehyde.  Cinnam- 
aldehyde  is  a  more  reactive  aldehyde  than  PhCHO  due  to  its 
ethylenic  linking.  An  explanation  of  the  reaction  is  given  based 
on  H  bonding. 

Alkylation  and  other  reactions  of  9-formylfluorene.  W.  G  Brown 
and  B.  A.  Bluestein  (/.  Amer.  Chem.  Soc.,  1943,  65,  1082 — 1084). — 
9-Formylfluorene  (I)  [prep,  from  fluorene  by  HC02Et  and  KOEt 
(80 — 90%)  or  NaOEt  (65%)  in  Et20],  b.p.  189 — 192°/10  mm.,  un¬ 
stable,  with  Me2S04-K0H-H20  gives  62%  of  the  enol  Me  ether,  m.p. 
104°,  but  with  Mel-KOH-H20  gives  9-methyl-  (II),  and  with 
PrfBr.  cyclohexyl  bromide,  or  CH2PhCl  in  KOH-aq.  EtOH  gives 
9-isopropyl-,  m.p.  54 — 55°,  9-cyc/ohexyl-,  m.p.  115 — 116°  [not 
identical  with  the  compound,  m.p.  102 — 103°,  of  Miller  et  al.  (A., 
1935,  741)],  or  9-benzyl-fluorene  (77%),  m.p.  132 — 133°  (also  ob¬ 
tained  from  Et  9-fluorenylglyoxylate  and  CH2PhCl  in  boiling  NaOH- 
H20-EtOH),  respectively.  With  CHzO  in  aq.  NaOH,  (I)  gives 
9-fluorenylcarbinol  (III).  Hydrogenation  (PtOa;  EtOH;  3  atm.) 
of  the  enol  acetate  or  benzoate  of  (I)  gives  (II)  and  the  acetate  or 
benzoate,  respectively,  of  (III).  The  K  salt  of  (I)  with  ClC02-CH2Ph 
in  H20  gives  CH,Ph  /3/3-2  :  2'-diphenylenevinyl  carbonate,  m.p. 
149-5°,  hydrogenated  very  slowly  to  (II)  (poor  yield). 

R.  S.  C. 

Lignin  and  related  compounds.  LXIV.  Synthesis  and  properties 
of  y-hydroxy-y-4-hydroxy-3-methoxyphenylpropan-a-one.  K.  A. 
West  and  H.  Hibbert.  LX V Ill.  Synthesis  and  properties  of  a-  and 
y-ethoxy-a-4-hydroxy-3-methoxyphenylpropan-/3-one  and  their 
methyl  ethers.  M.  Kulka  and  H.  Hibbert  (/.  Amer.  Chem.  Soc., 
1943,  65,  1170—1172,  1185—1187;  cf.  A.,  1942,  II,  158).— LXIV. 
Veratrole,  Cl-[CH2]2-COCl,  and  A1C13  (4  mols.)  in  CS2  at  50°  and  then 
at  100°  (no  solvent)  give  4-hydroxy-3-methoxy-p-chloropropiophenone 
(I)  (60%),  m.p.  101 — 102°,  converted  by  KOAc-AcOH  at  100°  into 
4-hydroxy-3-methoxy-p-acetoxy-  (II)  (67%),  m.p.  80 — 81°,  and  thence 
(BaC03  in  boiling  H20)  -p-hydroxy-propiophenone  (III)  (55%).  m.p. 
109 — 110°.  CH2N2-Et20  converts  (I),  (II),  and  (III)  into  the  known 
veratrole  derivatives.  With  Et2S04-l-5%  NaOH  at  the  b.p.,  (II) 
gives  the  Et  ether,  oxidised  by  KMn04  to  3  :  4  :  1- 
0Me-C,H3(0Et)-C02H.  With  2%  HCl-EtOH,  (III)  gives  4- 
hydroxy-3-methoxy-p-ethoxypropiophenone,  forms,  m.p.  72 — 74°  and 
35 — 37°  (with  CH2N2  gives  the  veratrole  derivative).  72%  H2SO, 
at  rooin  temp,  or  boiling  5%  H2S04  or  1%  NaOH  converts  (III)  into 
lignin-l'ike  products. 

LXVIII.  a-Ethoxy-a-4-acetoxy-  (prep,  from  the  4-Br-compound 
by  AgOAc  in  boiling  EtOH),  an  oil,  with  NaOEt-EtOH  at  room 
temp.  gives  a-ethoxy-a-4-hydroxy-3-methoxyphenylpropan-p~one 
(80%),  m.p.  62 — 63°  ( semicarbazone ,  m.p.  173-5 — 174-5°),  methylated 
by  CH2N2  to  a-ethoxy-a- 3  :  4-dimethoxyphenylpropan-p-one  (2  :  4- 
dinitrophenylhydrazone,  m.p.  141 — 142°).  p-Nitro-y-ethoxy-a-4- 

hydroxy-3-methoxyphenyl-Cxa-propene  (from  vanillin  by 
N02-[CH2]2-0Et,  a  little  NH2Me,HCl,  and  Na2C03  in  EtOH  at  room 
temp.;  30%  yield),  m.p.  78 — 79°,  with  Fe-FeCI3-HCl-Et0H-H20 
at  the  b.p.  and  then  7n-H2S04  at  room  temp,  gives  y-ethoxy-a- 4- 
hydroxy-3-methoxyphenylpropan-p-one  (68%),  an  oil  (semicarbazone, 
m.p.  144 — 144-5°).  3:4:  l-(OMe)2CeH3-CHO  gives  similarly  /?- 

nitro-y-ethoxy-a-3  :  4-dimethoxyphenyl-Aa-propene,  m.p.  90 — 91°,  and 
y-ethoxy-a- 3  :  4-dimethoxyphenylpropan-p-one  (67%)  (2  :  4 -dinitro- 

phenylhydrazone,  m.p.  114 — 116°).  R.  S.  C. 

Synthesis  of  a-acyltetronic  acids. — See  A.,  1943,  II,  217. 

Friedel-Crafts  reaction  of  lactones.  III.  Dehydrogenations  with 
aluminium  chloride.  H.  Beyer  and  H.  Schulte  ( Ber 1941,  74,  [Z?], 
98—106;  cf.  A.,  1937,  II,  291,  377).— CH2Bz-C02Et,  NaOEt,  and 


epichlorohydrin  in  EtOH  afford  S-chloro-a-benzoyl-y-valerolactone 
(I).  m.p.  105 — 106°  ( p-nitrophenylhydrazone ,  m.p.  159°),  which  with 
C3Hj  and  A1C13  at  80 — 90°  for  1  week  gives  acidic  products  (A), 
l-benzoyl-1  :  2  :  3  :  4-tetrahydronaphthalene  (II),  b.p.  182 — 183°/0-5 
mm.  (semicarbazone ,  sinters  at  168°,  m.p.  171°),  and  Ph  yh-diphenyl- 
TL-butyl  ketone  (III),  m.p.  108 — 109°  (semicarbazone,  m.p.  180 — 181°; 
p-nitrophenylhydrazone,  m.p.  137 — 138°).  (II)  is  reduced  (H2,  Pt02) 
to  phenyl- 1  :  2  :  3  :  4-tetrahydro-l-naphthylcarbinol,  b.p.  186—187°/ 
0-6  mm.,  m.p.  101°,  and  (Clemmensen)  to  1-benzyl-l  :  2  :  3  :  4 -tetra- 
hydronaphthalene,  b.p.  145 — 146°/0-6  mm.,  which  is  also  obtained 
by  Clemmensen  reduction  of  l-keto-4-benzyl-l  :  2  :  3  :  4-tetrahydro¬ 
naphthalene.  Clemmensen  reduction  of  (III)  gives  aPz-triphenyl- 
pentane,  b.p. ,  206 — 207°/078  mm.,  m.p.  39- — 40°.  (A)  contains 

1  :  2-0H-C1#H,-C02H  (hydrazide,  m.p.  212 — 213°)  which  must  be 

formed  from  (I)  by  loss  of  PhMe.  J.  Wa. 

Properties  of  4-methoxydibenzoylmethane  [benzoylanisoylmeth- 
ane].  R.  P.  Barnes  and  A.  Brandon  (/.  Amer.  Chem.  Soc.,  1943,  65, 
1070 — 1072). — />-OMe-C,H4-COCH:CHPh  and  Br  in  CS2-CC14  give 
the  dibromide  (I),  m.p.  162°,  converted  by  KOAc  in  boiling  AcOH 
into  p -a-bromo-,  an  oil,  which  with  boiling  NaOMe-MeOH  gives 
p -P-methoxy-,  semi-cryst.,  -cinnamoylanisole.  With  cone.  HC1- 
MeOH  this  gives  p- P-hydroxycinnamoylanisole  (II),  m.p.  128 — 129°, 
which  with  NH2OH,HCl  in  boiling  aq.  MeOH  yields  5-phenyl-3-p- 
anisylisooxazole  (III),  m.p.  119°,  also  obtained  from  (I)  by 
NH2OH, HCl-EtOH— H20  and  then  KOH.  Identity  of  (III)  with 
the  misnamed  isooxazole  of  Pond  et  al.  (A.,  1901,  i,  35)  is  due  to  the 
compound  considered  to  be  ^-OMe-CjHj-CtOHJlCH'COPh  reacting 
as  and  being  identical  with  (II).  R.  S.  C. 

Optical  activity  in  the  ;/wi.?-hydrindane  and  -decahydronaphthalene 
series.  W.  Hiickel  and  H.  Sowa  (Ber.,  1941,  74,  [B],  57 — 63). — The 
remarkable  high  rotation  of  optically  active  irajjs-)5-hydrindanone 
(I)  suggested  investigating  whether  a  symmetrical  ring  system  with 
frans-fusion  of  the  rings  gave  rise  to  so  high  a  rotation  or  whether 
it  was  to  be  attributed  to  the  induced  dissymmetry  of  the  CO  group. 
Distillation  of  (+)-cyclohexane-l  :  2-diacetic  acid  (II),  [a]JJ  +48-35° 
in  EtOH,  affords  (— )-(I),  [a]i?’6  —301-8°  in  C,H,.  which  is  reduced 
(H2,  Pt-black,  AcOH)  to  a  mixture  of  ( — ) -tv a nc-hydrindane ,  b.p. 
159°/760  mm.,  [a]„l  —5-98°,  and  (  — )-fra»s-^-hydrindanol,  m.p.  12°, 
[a]p  —12-46°  (homogeneous),  —7-83°  in  CjH,,  —  9-77°  in  tetrahydro- 
naphthalene,  —11-95°  in  cyclohexane,  —14-07°  in  EtOH  (phenyl- 
urethane,  m.p.  131 — 132°,  [a]J>8's  —18-67°  in  EtOH),  isolated  as 
the  H  succinate,  m.p.  48 — 50°.  Impure  /ra«s-decahydro-/3-naphthyl- 
amine  II  (III)  and  HC02H  at  120°  afford  the  formate,  m.p.  124°,  and 
formyl  derivative,  m.p.  84°,  hydrolysed  to  pure  (III),  m.p.  15°  (Ac 
derivative,  m.p.  163°).  (Ill)  is  resolved  through  the  a-bromo- d- 
camphorsulphonate,  m.p.  158°,  [a]}?  +71-7°  in  EtOH,  to  (+)-(III), 
m.p.  10-6°,  [ajj?  +2-14°  (hydrochloride,  [ajj?  +0-92°  in  H20 ;  Ac, 
m.p.  175 — 176°,  [a]f?  +25-3°  in  EtOH,  and  Bz  derivative,  m.p.  174°, 
[a]g*  +1-89°  in  EtOH).  Impure  (  — )-(III)  is  isolated  from  the 
mother-liquors  as  the  H  tartrate  and  consists  of  75%  of  (  — )-  and 
25%  of  ( +)-base.  (+)-(III)  withNaNOjin  10%  AcOH  gives  ( ?)  deca- 
hydro-/9-naphthol  II  (IV),  m.p.  72°,  [a]])6'5  +0°  in  EtOH,  -2-7°  in 
(?)  cyclohexane,  —1-8°  in  tetrahydrofuran  (toluenesulphonate,  m.p. 
63°,  [a]§>  —1-75°  in  EtOH),  after  purification  through  the  H 
phthalate.  m.p.  173°.  fajjg'  -1-4°  in  EtOH.  The  toluenesulphonate 
of  (IV)  and  NaOEt  give  a  mixture  of  (IV),  decahydronaphthyl  Et 
ether  (formed  with  Walden  inversion),  b.p.  100°/15  mm.,  and 
(—  )-/ra«s-A2-octahydronaphthalene,  b.p.  7  2C,  1 3  mm.,  [  a  j —26-2°, 
which  is  oxidised  (KMnO,)  to  optically  impure  (II),  m.p.  151°,  [a]i>0 
+  40-5°,  containing  ~10%  of  (  — )-(II),  indicating  ~90%  resolution 
of  (III).  J-  Wa. 

Oxido-ketones  in  the  indene  series.  C.  F.  H.  Allen  and  J.  W- 
Gates,  jun.  (J.  Amer.  Chem.  Soc.,  1943,  65,  1230 — 1235).-  4  :  5-Di- 
bromo-a-benzylidene- ,  m.p.  244°,  and  a-benzylidene- 4  :  5-dimethyl- 
phthalide,  m.p.  166°,  and  thence  5  :  6-dibromo-2  :  3-diphenyl-,  m.p. 
196°,  and  2  :  3-diphenyl-5  :  6-dimethyl-l-indenone,  m.p.  229°,  are 
prepared  (method  :  A.,  1943,  II,  196).  Adding  15%  H202  to  the 
appropriate  indenone  and  aq.  NaOH  in  EtOH  at,  usually,  60 — 70° 
gives  2  :  3-epoxy-2  :  3-diphenyl-5  :  6-dimethyl- ,  m.p.  197“,  5  :  6 -di- 
bromo-2  :  3  tpoxy -2  :  3-diphenyl-,  m.p.  178°,  and  2  :  3-epoxy- 
2:3:5:  6 -tetraphenyl-  (I),  m.p.  199—200°,  -1  -indanone,  but 

2:3:5;  6-tetraphenyl-4  :  7  dimethyl-  and  2:3:4:  7-tetraphenyl- 
indenone  do  not  thus  react.  The  epoxy-compounds  are  peroxidic, 
liberating  I  from  KI-AcOH ;  with  dry  HCl-AcOH  at  room  temp., 
hydrolysis  to  2  :  3  dihydroxy  2  :  3 -diphenyl-6  :  6-dimethyl-  (II),  m.p. 
145°,  -2:3:5:  6 -tetraphenyl-  (III),  m.p.  215°,  and  4  :  5-dibromo- 

2  :  3-dihydroxy-2  :  3-diphenyl- 1 -indanone,  m.p.  166°,  occurs,  but 
in  hot  HCl-AcOH  or  usually,  very  slowly,  AcOH  alone  3  :  4 -di- 
phenyl-6  \  1 -dimethyl-  (IV),  m.p.  208°,  3:4:6:  1 -tetraphenyl-  (V), 
m.p.  230°,  and  6  :  T-dibromo-3  :  4-diphenyl-isocoumarin,  m.p.  229°, 
are  obtained.  (IV)  and  (V)  are  similarly  obtained  from  (II)  and 
(III),  respectively ;  (II)  and  (III)  are  thus  intermediates,  others  being 
the  1  :  2-epoxy- 1  :  3-dihydroxyindanes  (+)  and  4-hydroxy-3  :  4- 
dihydroisocoumarins.  (V)  dissolves  in  aq.  NaOH  (not  Na2C03)  and 
then,  by  careful  acidification,  yields  Ph  2-carboxy-a  :  4  :  6-triphenyl- 
benzyl  ketone  (VI),  m.p.  244°,  whence  it  is  regenerated  by  warming 
alone  or  in  solution.  Structures  are  proved  by  oxidation  of  (V  or 
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(VI)  by  Cr03  or  KMn04  to  BzOH  and  4  :  5  :  2  :  I-C„H2Ph2Bz-C02H. 
2  mols.  of  MgMel  add  (Grignard  machine)  to  (V),  but  the  product  is 
dehydrated  to  give  Ph  a  :  4  :  5-triphenyl-2-isopropenylbenzyl  ketone, 
m.p.  256° ;  MgPhBr  and  (V)  give  Ph  a  \  4  :  5-trip henyl-2-a-hy droxy- 
benzhydrylbenzyl  ketone,  m.p.  186°.  The  other  isocoumarins  are 
stated  (no  details)  to  behave  similarly.  Weitz  et  al.  (A.,  1921,  i,  869) 
misinterpreted  the  similar  reactions  of  2  :  3-diphenyl- 1-indenone. 
This  yields  an  epoxide,  glycol  (VII)  (adds  1  MgMel ;  2  active  H), 
lactone  [which,  like  (VII),  is  oxidised  to  BzOH  and  o-C9H4Bz-C02H], 
and  derived  acid.  Warm  alkali  destroys  (III),  but  converts  (II)  or 

(VII)  into  respectively  \-benzoyl-2-phenyl-4  :  5-dimethyl-,  m.p.  132°, 
or  l-benzoyl-2-phenyl-isabenzfuran  (VIII)  (the  ”  yellow  substance  ' ' 
of  Weitz  et  al.).  (VIII)  is  unimol.,  adds  1  MgMel,  contains  no 
active  H,  does  not  form  a  quinoxaline,  resists  H202,  but  is  oxidised 
by  Cr03  to  BzOH  and  o-C9H4Bz-C02H  and  by  KMn04  or  HNOs 
to  o-COPh-CjHj-CO-COPh.  Its  structure  is  thus  established.  Its 
formation  from  (VII)  occurs  by  way  of  o-OH-CHPh-C9H4-CO-COPh 

and  o-C t H4<^J~.  ^^>0 .  Only  the  epoxide  (IX),  new  m.p. 

58 — 59°,  is  formed  from  3-phenyl-2-ethyl- 1-indenone  by  alkaline 
Ha02.  This  yields,  as  above,  2  :  3-dihydroxy-3-phenvl-2-ethyl-\- 
indanone,  m.p.  122°,  and  4-phenyl-3-ethylisocoumarin,  m.p.  101°. 
With  30—32%  HBr-AcOH  at  10—15°,  (IX)  gives  3-bromo-2- 
hydroxy-3-phenyl-2-ethyl-\-indanone  (80%),  m  p.  129°,  whence 
MgMel  does  not  remove  the  Br.  In  boiling  AcOH  (6  hr.)  or  15% 
HBr-  or  30%H2SO4-AcOH  (10  min.),  (I)  gives  4-benzoyl-4-phenyl- 
2  :  3-4'  :  b'-diphenylbenz-A2-cyclr,butenone  (X),  brick-red,  m.p. 
219 — 220°,  which  adds  2  MgMel,  contains  no  active  H,  is  oxidised  to 
BzOH  and  4:5:2:  I-C„H2Ph2Bz-C02H,  in  boiling  KOH-EtOH 
gives  (VI),  and  with  Zn(OAc)2,  KOAc,  or  NH2OH,HCl  in  hot  AcOH 
gives  (V)  (reaction  mechanism  discussed).  The  CO  of  epoxy- ketones 
is  very  reactive;  eg.,  a/3-epoxy-;3-phenylpropiophenone  rapidly 
gives  a  2  :  4-dinitrophenylhydrazone,  m.p.  205°.  The  labile  grouping, 

■££>C(OH)-  (B).  as  in  (A)  (above),  is  held  to  explain  various  “  re¬ 
arrangements.”  E.g.,  oxidation  of  cyclic  ketones  to  lactones  by 
Caro’s  acid  involves  the  reactions,  •CH2,COa  -CH(OH)-CO- 
(B)  -^-CH^O-CO-;  ( B )  is  also  an  intermediate  in  the  conversion 
of  CHBz2-OH  into  CH2Bz-OBz  by  distillation  and  of  CPhBz2-OH 
into  CHPhBz-OBz.  R.  S.  C. 

Simple  and  practical  preparation  of  2-methyl-I  :  4-naphthaquinone 
from  naphthalene.  P.  P.  T.  Sah,  W.  Briill,  and  H.  Holzen  (Ber., 
1940,  73,  [B],  762). — The  following  reaction  series  is  recommended. 

2-C10H,-SO3Na  +  K4Fe(CN)„  in  Cu  at  <1  atm.  2-C10H,-CN 
(KOH-  or  NaOH-EtOH)  2-Cl0H,-CO2H  ->  [Ba  salt  +  (HC02)2Ba 
in  Cu  at  <1  atm.]  2-C10H7-CHO  (50 — 60%)  (Clemmensen) 

2- C,„H,Me  ->  1  :  2  :  4-OlC10H6Me:O,  m.p.  105 — 106°  (quinol  di¬ 
acetate,  m.p.  112 — 113°).  R.  S.  C. 

Water-soluble  derivatives  of  menadione  [2-methyl-l  :  4-naphtha¬ 
quinone].  A.  R.  Menotti  ( J .  Amer.  Chem.  Soc.,  1943,  65,  1209 — 
1211).— 1  :  2  :  4-O:C10H5Me:O  (I)  with  aq.  NaHSOj  at  0°  gives  the 
insol.,  hygroscopic  additive  compound  (II),  +3H20,  m.p.  (capillary) 
~126°  (immersed  at  115°)  or  (micro)  loses  solvent  at  100°  and  melts 
at  154—157°  (decomp.)  (benzyhsothiocarbamide  salt,  m.p.  126-5 — 
128°),  but  at  90 — 100°  slowly  gives  2-methyl-l  :  4-naphthaquinol- 

3- sulphonic  acid  (sol.  Na  salt),  isolated  as  K  salt  (III),  +2H20,  loses 

solvent  at  100°  and  melts  at  193 — 196°  (decomp.)  [also  obtained  with 
much  2:1:  4-C10H5Me(OH)2  from  (II)  in  boiling  H20].  With 
Ac20-AcOH,  (III)  gives  the  K  salt  diacetate  (IV),  m.p.  >205°  (de¬ 
comp.).  2:1:  4-C10H6Me(OAc)2  and  C1S03H  in  CHC13  at  25°  give, 
after  treatment  with  KC1,  A'  2-methyl-l  :  4-naphthaquinol-3-sulphon- 
ate  monoacetate,  +H20,  m.p.  (micro)  168 — 170°  (decomp. ;  after  loss 
of  solvent  at  ~100°),  and  some  (IV).  (II)  is  identified  by  con¬ 
version  into  (I)  (95 — 98%)  by  10%  aq.  NH3,  by  Craven’s  test,  or 
crystallo-optical  properties  (detailed).  (Ill)  is  identified  by  form¬ 
ation  of  a  scarlet  ppt.  with  the  Fe“  o-phenanthroline  complex, 
formation  of  a  red  colour  in  dil.  alkali,  or  crystallo-optical  properties 
(detailed).  R.  S.  C. 

Model  experiments  on  the  use  of  cyc/opentadiene  in  the  synthesis  of 
sterol-like  compounds.  C.  F.  Koelsch  and  F.  J.  Lucht  (J.  Amer. 
Chem.  Soc.,  1943,  05,  1240 — 1242). — 3-Mcthylcyc/ohexenone  does 
not  react  with  cyc/opentadiene  (I).  1:2:  4-OIC, H3Ph!0  (improved 

prep.)  and  (I)  in  warm  MeOH  give  ( ?)  2 -phenyl  5  :  8-endo methylene- 
5  :  8  :  9  :  ID-tetrahydro-l  :  4-naphthaquinone  (88%),  m.p.  70-5 — 71°, 
reduced  by  Zn  dust  in  AcOH  at  70°  to  the  2  :  3  :  5  :  8  :  9  :  10-H,- 
quinone  (75%),  m.p.  149-5 — 152°,  which  by  Clemmensen  reduction 
gives  a  substance,  C17H20,  b.p.  136 — 138°/4  mm.  Contrary  to 
Niederl  et  al.  (A.,  1939,  II,  416),  cyclohexanone  and  m-cresol  give 

4- cyclohexenyl-m-cresol  (14%),  b.p.  180 — 190°/25  mm.  [and  a 
dimeride,  m.p.  142 — 143°  or  (-|-COMe2)  softens  106°,  m.p.  Ill  — 
113°  (decomp.)],  hydrogenated  (Pt02;  AcOH)  to  4-cyc\ohexyl-m- 
cresol,  m.p.  69 — 70°,  b.p.  166 — 169°/19  mm.  Coupling  with  p- 
S03H-CsH4-N2C1  and  reduction  by  Na2S204  then  yields  Q>-amino-4- 
cyclohexyl-m-cresol  (78%),  pink  at  170°,  m.p.  182°,  oxidised  by 
K2Cr207-H2S04  to  2-cyclohexyl-5-methylbenzoquinone,  m.p.  60 — 
61°  (derived  quinol,  m.p.  146 — 148°),  which  with  (I)  in  boiling  MeOH 
gives  2-cyc\ohexyl-10-methyl-5  :  S-endomethylene-5  :  8  :  9  :  10 -tetra- 


hydro-l  :  4-naphthaquinone  (96%),  m.p.  75 — 77°  (with  Zn-AcOH 
gives  a  substance,  m.p.  71 — 78°).  H- 


IV. — STEROLS  AND  STEROID  SAPOGENINS. 


Formation  of  ergostatetraene-fl  during  the  acetylation  of  ergo- 
sterol.  H.  A.  Stansbury,  jun.  (J .  Amer.  Chem.  Soc.,  1943,  65,  1243).— 
Ergosteryl  acetate,  prepared  from  ergosterol  by  boiling  Ac20,  is 
accompanied  by  a  small  amount  of  ergostatetraene-JS.  R.  S.  C. 

Thiocholesterol.  T.  Wagner-Jauregg  and  T.  Lennartz  {Ber., 
1941,  74,  [B],  27—32). — The  “thiocholesterol”  of  Montignie  (A., 
1931,  481)  is  a  dithiocholesteryl  phosphate  (S  :  P  =  ~2  :  1). 
Cholesteryl  bromide  and  NaCNS  in  boiling  aq.  EtOH  give  cholesteryl 
thiocyanate  (I),  m.p.  129°,  [a]D  — 10-97°,  reduced  (Zn-Hg,  aq.  HC1) 
to  thiocholesterol  (II),  m.p.  99-5°,  [a]D  —23-85°  [ cinnamale ,  m.p. 
141—142°  (turbid),  224—226°  (clear),  [a]D  —9-96°;  chaulmoograte, 
m.p.  67 — 69°,  [a]n  —9-28°;  CUzPh  ether,  m.p.  98-5°,  [a]D  —31-7°]. 
(I)  with  NaOEt-EtOH,  KOH-aq.  EtOH,  or  K2C03-C6H„-0H 
affords  dicholesteryl  disulphide,  m.p.  144-5°,  [a]n  —41-78°,  which  is 
reduced  (Zn-Hg,  aq.  HC1,  PhMe)  to  (II).  [a]  are  in  CHC13. 

J.  Wa. 


Deoxycholic  acid.  Preparation  from  cholic  acid.  G.  A.  D. 

Haslewood  {Chem.  Products,  1943,  6,  65 — 66). — An  account  of  work 
previously  abstracted  (A.,  1942,  II,  365;  1943,  II,  199).  Lithocholic 
acid  is  a  by-product  and  arises  from  3-hydroxy-7  :  12-diketocholanic 
acid.  S.  A.  M. 

Bile  acids.  LX.  M.  Schenck  (Z.  physiol.  Chem.,  1940,  264, 
267 — 273). — When  7-nitrodeoxybilienic  acid  (I)  is  treated  with 
HNOj  ( d  1-4)  for  48  hr.  at  room  temp.,  6-nitrobilianic  acid  (II)  is 
formed.  (II)  is  also  formed  from  bilianic  acid  dioxime  and  HN02 ; 
in  this  case  (I)  is  an  intermediate.  6-Aminobilianic  acid,  which 
reduces  AgN03-NH3  on  heating,  is  oxidised  to  cilianic  acid  by 
Fehling’s  solution.  J.  N.  A. 


Behaviour  of  A‘-unsaturated  steroid  ketones  on  reduction  by 
fermenting  yeast.  A.  Butenandt,  H.  Dannenberg,  and  L.  A. 
Sur&nyi  {Ber.,  1940,  73,  [B],  818 — 820). — Yeast  fermenting  in  aq. 
sucrose  reduces  A*-androstene-3  :  17-dione  or  A*-androsten-17-ol-3- 
one  to  zsoandrostane-3  :  17-diol,  but  does  not  affect  A'-cholestenone 
or  A1-«Bopregnenedione.  The  position  of  the  CIC  and  the  nature  of 
the  C(17)-substituent  thus  both  affect  the  reducibility  of  the 
A°-ketones.  R.  S.  C. 


Sterols.  CLIV — CLVII.  Sapogenins.  LXVI.  Sapogenin  of  Tri¬ 
gone!  la  foenum-graecum.  LXVII.  Pennogenin,  nologenin,  and  feso- 
genin,  three  new  sapogenins  from  Beth  root.  LXVIII.  Steroidal 
sapogenin  from  Balanites  aegyptica,  Wall.  R.  E.  Marker,  R.  B. 
Wagner,  D.  P.  J.  Goldsmith,  P.  R.  Ulshafer,  and  C.  H.  Ruof.  LXIX. 
Isolation  and  structures  of  thirteen  new  steroidal  sapogenins.  New 
sources  for  known  sapogenins.  R.  E.  Marker,  R.  B.  Wagner,  P.  R. 
Ulshafer,  E.  L.  Wittbecker,  D.  P.  J.  Goldsmith,  and  C.  H.  Ruof  (J. 
Amer.  Chem.  Soc.,  1943,  65,  1247,  1248,  1248—1249,  1199—1209).— 
LXVI.  The  sterol  from  the  seed  of  T.  foenum-graecum  is  diosgenin 
(I)  (cf.  Soliman  et  al..  A.,  1943,  II,  99). 

LXVII.  (Cf.  A.,  1943,  II,  239.)  The  sterols  from  Beth  root  yield  (I) 
(35 — 60%  isolated  as  acetate),  kryptogenin  (II)  (20 — 40%  isolated 
as  acetate),  pennogenin  (III),  C27H4204  (10 — 20%),  m.p.  247°,  and 
small  amounts  of  nologenin  (IV),  ^27^44^6*  m.p.  265°,  unsaturated 
{diacetate,  m.p.  180°),  and  fesogenin  (V),  C27H40O3,  m.p.  180°,  un¬ 
saturated.  (HI)  has  the  structure  shown,  for  it  contains  2  OH,  no 


OHl 


Me  C(OH) — CHMe 
m  '  -Cl  i-o-rvf  CHl'CH 
Me  — lH  — CH 


an.) 


2>CHMe 


CO  (absorption  spectrum),  with  boiling  Ac20  gives  a  monoacetate, 
m.p.  200°,  and  after  prolonged  treatment  with  HCl-EtOH  yields 
(II).  (V)  contains  a  conjugated  system,  since  with  H2-Pd-BaS04  it 

gives  a  //2-,  m.p.  213°,  and  with  Na-EtOH  a  f/4-derivative,  m.p.  240°. 

LXVIII.  "Nitogenin”  (Kon  et  al..  A.,  1939,  II,  332)  from 
Balanites  aegyptica  is  really  (I) . 

LXIX.  Isolation  of  thirteen  new  sapogenins  and  new  sources 
of  known  sapogenins  from  Mexican  and  U.S.  plants  are  briefly 
recorded.  Hecogenin  (VI),  C27H  420  4,  forms,  m.p.  245°,  253°,  and 
268°,  is  obtained  from  22  plants  [1  -3%  from  Agave  toumeyana,  Trel. ; 
0-7%  from  A.  gracilipes,  Trel.;  >0-33%  (dry  wt.  in  all  cases)  from 
the  others].  The  structure 


OC  M,  CH - CHMe 


OHl 


H' 


(VI.) 


follows  from  its  conversion  by  boiling  Ac20  into  a  monoacetate. 
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forms,  m.p.  243°  and  252°,  resistance  to  Clemmensen  reduction, 
formation  of  a  semicarbazone,  oxidation  by  Cr03  to  hecogenone  (VII), 
C27H40O4,  m.p.  240°  (CO  at  C<3)),  and  then  to  hecogenic  acid  (VIII), 
C27H40O7,  m.p.  268°  (decomp, )  (fission  between  C(2j  and  C(3) ;  Me2 
ester,  m.p.  187°),  and  Wolff-Kishner  reduction  to  tigogenin.  Mano- 
genin  (IX),  C27H  420  3,  forms,  m.p.  241—243°,  254°,  and  264°  {di¬ 
acetate,  forms,  m.p.  215°,  242°,  and  255°),  is  isolated  from  25  plants 
[abundantly  in  Manfreda  maculosa,  Hook;  0-53%  from  A.  huachu- 
censis,  Baker;  >0-17%  from  other  plants];  it  is  the  2-OH-deriv- 
ative  of  (VI),  since  with  CrOa  it  gives  (VIII)  and  by  Wolff-Kishner 
reduction  gives  gitogenin  (X).  Yucca  schottii,  Engelm.,  Y.  elata, 
Engelm.,  and  Y.  flaccida,  Haw.,  yield  yuccagenin  (XI),  C27H4204, 
forms,  m.p.  246°  and  252°  {diacetate,  m.p.  178°),  which  with  H2- 
Pt02  and  a  little  AcOH  in  Et20  gives  (X),  with  H202  gives  a  tetraol, 
C27H440  6  m.p.  350°  [with  Cr03-AcOH  and  then,  after  dehydration, 
Zn-AcOH  gives  chlorogenic  acid],  and  is  thus  the  A5 : '-derivative 
of  (X).  Y.  brevifolia,  Engelm.,  Y.  harrimanii,  Trel.,  and  Samuela 
carnerosana,  Trel.,  contain  kammogenin  (XII),  C^H^Oj,  m.p.  242° 
[diacetate,  forms,  m.p.  243°  and  260°;  also  present  in  the  mother- 
liquors  from  (XI)  obtained  from  Y.  schottii],  which  gives  a  semi¬ 
carbazone  but  resists  Clemmensen  reduction,  gives  (XI)  by  Wolff- 
Kishner  reduction,  is  hydrogenated  (Pt02 ;  EtaO  +  a  little  AcOH) 
as  diacetate  to  the  diacetate  of  (IX),  and  is  thus  the  12  CO  deriv¬ 
ative  of  (XI).  Rockogenin,  C27H  44  04,  m.p.  221°  ( acetate ,  m.p. 
206°),  is  isolated  with  much  (VI)  from  A.  gracilipes,  Trel.;  it  is  12- 
dihydrohecogenin,  being  obtained  from  (VI)  by  H2-PtOs  or  Na- 
EtOH  and  oxidised  to  (VII)  by  CrOj-AcOH.  The  saponins  from  A. 
huachucensis,  Baker  (1360  kg.),  yield  (IX)  (22%),  (X)  (50%),  (VI) 
(22%),  and  agavogenin  (XIII)  (5%).  C27H  440  5,  m.p.  242°  ( triacetate , 
m.p.  228°).  (XIII)  is  12-dihvdromanogenin,  being  obtained  from 
(IX)  by  Hj-PtOj  or  Na-EtOH  and  oxidised  by  Cr03  to  (VIII). 
Furcogenin  (XIV),  C27H420  4,  m.p.  225°,  is  obtained  from  Furcrcsa 
selloa  and,  with  much  smilagenin  (XV)  and  little  (XI) ,  from  Y.  flaccida, 
Haw.  It  has  the  ^-configuration  at  C<3),  giving  a  ppt.  with  digitonin 
in  EtOH.  It  gives  a  monoacetate,  m.p,  225°,  is  reduced  (Wolff- 
Kishner)  to  (XV),  but  resists  Clemmensen  reduction,  and  thus  has 
the  formula  shown.  Samuela  carnerosana,  Trel.,  and  Y.  schottii, 


Engel.,  contain  samogenin  (XVI),  C27H4404,  m.p.  210 — 212°  (diacetate, 
m.p.  195 — 198°;  digitonide),  and  mexogenin  (XVII),  C27H42Os,  m.p. 
246°  ( diacetate ,  m.p.  208°).  (XVI)  is  unaffected  by  boiling  HC1- 
EtOH,  is  converted  by  NaOEt  at  200°  into  epi samogenin  (a-con- 
figuration  at  C(3)),  m.p.  235 — 237°,  and  is  oxidised  by  CrOa— AcOH 
to  samogenic  acid,  m.p.  264°  (decomp.),  isomeric  with  gitogenic  acid  ; 
the  reactions  indicate  the  structure  shown.  (XVII)  gives  a  semi- 
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carbazone  but  resists  Clemmensen  reduction,  by  Wolff-Kishner 
reduction  gives  (XVI),  and  is  thus  the  12-CO-derivative  of  (XVI). 
Dioscorea  tesludinaria  and  12  other  plants  yield  (I)  and  yamogenin 
(XVIII),  C27H4203,  m.p.  200—201°  ( acetate ,  m.p.  180—182°);  this 
yields  (I)  by  isomerisation  of  the  side-chain,  is  hydrogenated  as 
acetate  in  EtaO  +  AcOH  to  neotigogenin  acetate,  and  thus  has  the 
structure  shown.  The  saponins  from  Y.  schottii  (1364  kg.)  yield 
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(XI)  (59%),  (XV)  (13%),  (XII)  (13%),  (XVI)  (8%),  (X)  (2%), 
(XVII)  (1%),  and  texogenin  (XIX)  (4%),  C27H  44  04,  m.p.  171 — 172° 
(diacetate,  m.p.  170 — 172°).  (XIX)  is  converted  into  (XVI)  by  boiling 
HCl-EtOH  and  is  thus  the  C(22)-epimeride  of  (XVI) .  The  annexed 
structure  is  suggested  for  (IV),  since  it  contains  4  OH,  with  boiling 
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(IV.) 


Ac20  gives  a  diacetate,  m.p.  200°  (Part  LXVII,  m.p.  180°),  and  in 
boiling  HCl-EtOH  gives  (III)  and  then  (II).  The  mother-liquor 


from  (IV)  (from  Beth  root)  yields  kappogenin  (XX),  C27H  4404,  m.p. 
230°,  the  structure  of  which  is  proved  because  it  possesses  3  OH, 
gives  a  diacetate,  m.p.  178°,  with  boiling  2N-HCl-EtOH  gives  (I),  and 
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with  CrOs  at  25°,  followed  by  hydrolysis,  gives  A6 :  ie-pregnadien- 
3()3)-ol-20-one.  Sarsasapogenin  is  isolated  from  26  (1%  from  Y. 
elata,  Engelm.),  (XV)  from  28  (0-8%  from  Y.  flaccida.  Haw.;  0-75% 
from  A.  lophantha),  (X)  from  16  (1 — Tl%  in  A.  schottii,  Y.  flamen- 
tosa,  L.,  and  Manfreda  virginica,  L.),  chlorogenin  from  2,  tigogenin 
from  10  (0-88%  from  Y.  whipplei  typica),  (I)  from  29,  (II)  from  12, 
and  sitosterol  from  18new  sources  (0T4%  from  Y.  arizonica,  McKel.). 

R.  S.  C. 

Steroid  glucuronide,  m.p.  267—  269°,  from  human  urine  [steroid, 
m.p.  212 — 213°  (corr.)  (acetate,  m.p.  192 — 194° ;  oxime,  m.p.  223 — 

225°)].— See  A.,  1943,  III,  656. 


Y.— TERPENES  AND  TRITERPENOID  SAPOGENINS. 

Unambiguous  synthesis  of  camphor.  I.  Synthesis  of  camphononic 
acid.  N.  C.  Ganguly  (J .  Indian  Chem.  Soc.,  1943,  20,  101 — 104). — 
CMe2Ac-COsEt  (100  g.),  condensed  with  CN-CH2-C02Et  in  AcOH- 
NH2Ac,  gives  Et  a-cyano-fSyy-trimethylglutaconate,  b.p.  145°/4  mm., 
which  adds  HCN  to  give  Et  afl-dicyano-flyy-trimethylglutarate,  b.p. 
170°/5  mm.  Boiling  for  30  hr.  with  72%  H2S04  hydrolyses  this  to 
20  g.  of  camphoronic  acid,  m.p.  168°.  Me3  camphoronate  (b.p. 
134°/3  mm.),  obtained  using  CH2N2,  is  partly  hydrolysed  (on  the 
primary  COaMe)  by  NaOH-MeOH  ;  the  mono-acid  is  then  converted 
into  its  chloride  by  SOCl2  in  C8He  in  presence  of  C6H6N.  Following 
the  technique  of  Bachmann  et  al.  (A.,  1940,  II,  225),  the  acid  chloride 
in  CcH3  is  treated  successively  with  CH2N2  in  EtaO  and  AgzO  in 
MeOH,  thus  giving  Me,  homocamphoronatc,  b.p.  150°/5  mm.  This 
with  N  a  dust  and  a  trace  of  EtOHinC6H6  gives  Me2  2:2:  3-trimethyl- 
cyclopentanone-3  :  5-dicarboxylate,  b.p.  157°/9 — 10  mm.,  which,  when 
refluxed  for  20  hr.  with  20%  H2S04,  gives  camphononic  acid,  m.p. 
230—231°  (lit.  232°)  [oxime,  m.p.  189—190°  (lit.  186—187°);  Et 
ester,  b.p.  106 — 110°/8  mm.].  S.  A.  M. 

Synthesis  of  <f/-pinonic  acid.  F.  L.  N.  Rao  (J.  Indian  Chem.  Soc., 
1943,  20,  97 — 100). — trans- Pinic  acid  (for  synthesis  cf.  A.,  1937, 
II,  377)  is  converted  into  trans-1  -carbethoxy-2  :  2-dimethylcycZo- 
butane-3-acetyl  chloride  (A.,  1938,  II,  283,  412),  which,  with  NHPh2 
in  C5H6N,  gives  the  -3-acetdiphenylamide,  m.p.  99 — 100°.  95% 

H2S04,  at  60 — 65°,  gives  the  corresponding  -l-carboxy-compoxmd 
(m.p.  139 — 140°),  the  acid  chloride  of  which  (prepared  by  using 
SOCl2)  with  CdMeCl  in  EtaO  gives  txa.ns-d\-pinondiphenylamide 
(yield  30%)  (semicarbazone,  m.p.  204 — 205°,  undepressed  by  adding  a 
sample,  m.p.  205 — 206°,  prepared  from  pinonic  acid).  Boiling 
MeOH-KOH  gives  d/-pinonic  acid,  m.p.  103 — 105°.  S.  A.  M. 

Attempted  preparation  of  a  tetracyclic  hydrocarbon  of  the  camphane 
series.  M.  Lipp  (nee  Bredt-Savelsberg)  [with  N.  Proth]  (Ber.,  1941, 
74,  [B],  1 — 6). — 2-AminocyHocamphane  (I),  b.p.  125 — 132°/12  mm. 
(phenylcarbamidocyclocamphane,  no  m.p.,  sublimes  —150°),  is 
obtained  by  reduction  (Na  +  C5Hn-OH)  of  cycfocamphanoneoxime. 

The  hydrochloride  of  (I),  KOH,  and  excess  of 
ClC02Et  afford  the  urethane  (II),  b.p.  142°/9  mm., 
M5>  —  3'06°  in  EtOH.  Because  of  the  instability 
of  the  NO-compound  obtained  when  (II)  is  treated 
with  dry  N203  in  EtsO  at  <—20°,  the  dried 
solution  is  used  directly.  NaOMe  (excess)  at 
—  20°  affords  :  (i)  not  quite  pure  cyclo cam- 
phanyl  Me  ether  (III),  b.p.  64°/12  mm.;  (ii) 
C10HltO  (IV),  sublimes  at  82 — 84°,  m.p.  (not  sharp)  160 — 163°, 
[«]■»  +27-72°;  (iii)  unchanged  (II).  When  MeOH-free  NaOMe  is 
used  (HI)  is  not  formed.  (IV)  gives  an  inhomogeneous  3  :  5-di- 
nitrobenzoate  (different  fractions,  m.p.  126—134°).  (IV)  with  Cr03 
gives  cyc/ocamphane-2-one  and  is  a  mixture  of  cycfocamphan-2-ol 
(3  :  5-dinitrobenzoate,  m.p.  138°)  and  its  epimeride.  The  formation 
of  these  products  is  attributed  to  the  production  from  the  nitroso- 
urethane  of  a  diazotate,  instead  of  a  diazo-compound,  which  loses 
Nz  to  give  the  Na-derivative  of  (IV)  and  reacts  with  MeOH  to  give 
(III).  J.Wa. 

BoAlcohols  of  the  camphane  series.  II.  2-woHydroxycycto- 
camphane.  M.  Lipp  (nee  Bredt-Savelsberg)  [with  E.  Oeckinghaus 
and  C.  L.  Conze]  (Ber.,  1941,  74,  [B],  6—12;  cf.  A.,  1935,  496).— 
Hydrogenations  are  carried  out  in  a  Au-plated  steel  autoclave. 
Camphor  is  completely  reduced  (H2-Pt-black-AcOH)  at  40 — 50 
atm.  and  room  temp,  to  20%  of  fsobornyl  acetate  and  80%  of  iso- 
borneol  (3  :  5-dinitrobenzoate,  m.p.  139°;  previously  recorded  m.p. 
133°  is  a  misprint;  A.,  1931,  1068).  Camphor  and  e^icamphor 
reduced  in  methylcye/ohexane  (I)  give  respectively  jsoborneol  and 
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>90%  of  cpl-isobornyl  3  :  5 -dinitrobenzoate,  m.p.  118 — 119°.  cyclo- 
1  arnphan-2-one,  purified  through  the  semicarbazone,  reduced  in 

(I)  gives  iso-cyclocamphanol  3  :  5-dinitrobenzoate,  m.p.  112 — 113° 
{Kofler  micro-m.p.  116°),  [a]p  — 75*65°  in  PhMe  (additive  com¬ 
pound  with  a-C10H,*NH2,  m.p.  163 — 164°).  iso-cyclo Camphanol, 
m.p.  180 — 181°,  [aJJ?  —36*07°  in  C6H6,  as  Na-derivative,  undergoes 
inversion  at  230°  in  CBHfl  to  cyc/ocamphanol  (3  :  5-dinitrobenzoate. 
m.p.  138 — 139°).  '  J.  w*. 

tu-Benzoylcamphene.  Y.  Asahina  and  T.  Sano  (Ber.,  1940,  73, 
[B],  747— 753).— Data  of  Lipp  et  al.  (A.,  1927,  883;  1929,  1308)  are 
modified  and  extended.  The  product  (I),  b.p.  145 — 150°/4  mm., 
obtained  from  w-benzoylborneol  by  KHS04  at  180 — 190°,  consists 
mainly  of  ai-benzoylcamphene  (II)  with  a  little  w-benzoyltricyclene 
(III).  It  gives  a  small  amount  of  the  semicarbazone  (IV),  m.p.  210 — 
211°,  of  (III).  With  KMn04  in 
r-rn  R»  COMe2,  (I)  gives  BzOH,  cam- 
2  phenilone,  and  a  little  (III),  m.p. 
59 — 60°,  b.p.  ~115°/5  mm.  [semi¬ 
carbazone  =  (IV)].  MgPhBr  in  boil¬ 
ing  Et20,  followed  by  aq.  NH4C1,  converts  (III)  into  uo-diphenyl- 
/3-tricyclenyl  ethylene  (V),  m.p.  70 — 71°,  b.p.  ~154°/0*06  mm.  With 
MgPhBr  in  boiling  Et2Op  (I)  gives  the  diphenylcarbinol ,  C23H26Op 
b.p.  174°/0*06  mm.,  dehydrated  by  twice  boiling  with  Ac20  into 
a  (?  mixed)  hydrocarbon,  C23H21,  b.p.  172 — 173°/0  08  mm.,  which 
with  O,  in  CHC13  gives  tricyclenic  acid,  C10H14O2,  sinters  149°,  m.p. 
151°,  and  COPh2,  and  with  KMn04  in  COMe2  gives  much  (V) 
and  substances,  C23H2„02,  m.p.  160°,  and  C23H2403,  m.p.  196 — 198°, 
and  an  acid,  C10HlsO3,  m.p.  190 — 192°.  Camphenylideneaceto- 
nitrile  (VI),  b.p.  128°/14  mm.,  with  MgPhBr  in  boiling  Et20  and 
then  aq.  NH4C1  gives  (II),  b.p.  125 — 127°/0*03  mm.  [containing  a 
little  (III),  present  in  (VI)],  which  with  KMn04  or  MgPhBr  (and 
then  03or  KMnOJ  gives  the  same  products  as  does  (I).  No  hydro¬ 
carbon,  C23H24,  m.p.  83 — 84°,  could  be  obtained.  R.  S.  C. 

Cafesterol.  II.  P.  N.  Chakravorty,  (Miss)  M.  M.  Wesner,  and 
R.  H.  Levin  (/.  Amer.  Chem.  Soc.,  1943,  65,  929 — 932;  cf.  A.,  1943, 
II,  40). — Cafesterol  (I)  which  is  probably  diterpenoid  (prep, 
described),  has  m.p.  147 — 151°,  [a]|f  —156°  in  CHC13;  the  solution 
darkens  and  [a]  becomes  —161°  in  2  weeks.  The  acetate,  m.p. 

162 —  165°  (160 — 165°)  [absorption  max  at  290  mp.  (e  6300,  de¬ 

creases  on  irradiation)],  with  H2-Pd-C  in  EtOH  at  34  lb.  gives  tetra- 
hydrocafesteryl  acetate  (II),  m.p.  152 — 154*5°,  [u]§  —20*4°  in 
CHC13,  and  thence  tetrahydrocafesterol  (III),  m.p.  154*5 — 157°  (cf. 
Wettstein  et  al.,  A.,  1942,  II,  198,  371).  (1CH*C0)20  combines  with 

(I)  in  C8H8  at  35 — 40°  in  0*5  hr.  or  slowly  at  room  temp,  to  give  the 
adduct,  C24H30Os,  m.p.  190 — 192°,  [a]^  — 43°  in  COMe2,  wherefore 
(I)  contains  C1C-C1C.  With  Zn  dust  at  180 — 200°/l*5  mm.  (20  min.), 
followed  by  distillation  at  0*02  mm.,  (II)  gives  oxcafestanaldehyde, 
Cl8H  280>CH*CH0,  amorphous  ( semicarbazone ,  m.p.  217 — 218°; 
p-nitrophenylhydrazone,  m.p.  231 — 233°),  converted  by  KMn04- 
COMe2  into  oxcafestanic  acid  (IV),  m.p.  260 — 262°,  [a]5,°  —39*7°  in 
CHC13  ( Me  ester,  m.p.  123*5 — 124*5°),  which  is  unaffected  by 
H2-PtOa  HC1  AcOH  at  60°/50  lb.  (I)  and  (III)  are  oestrogenic 
(Kahnt-Doisy)  in  2-mg.  doses.  In  20-mg.  doses  (IV)  has  no  cortin 
activity  (Ingle)  and  contains  <1  oestrogenic  rat  unit  per  5  mg. 

R.  S.  C. 

Cafesterol.  HI.  LoCafesterol.  P.  N.  Chakravorty,  R.  H.  Levin, 
(Miss)  M.  M.  Wesner,  and  G.  Reed  (J.  Amer.  Chem.  Soc.,  1943,  65, 
1325 — 1328;  cf.  supra). — Adding  Na  to  cafesterol  (I)  in  boiling 
EtOH  gives  iso  cafesterol  (II),  m.p.  156 — 159°  [not  depressed  by 

(I) ],  [a]f?  -108°  in  CHC13i  -114°  in  COMe2  [ acetate  (III),  m.p. 

163 —  167°,  not  depressed  by  the  acetate  of  (I)].  (I)  absorbs  2  and 

(II)  absorbs  2*5  O  from  o-COjHCjHjCO^  in  Et20 ;  both  absorb 
8  Br ;  in  presence  of  Pd-C  in  EtOH  they  give  the  same  ^-deriv¬ 
ative.  With  (:CH-C0)20  in  warm  CaH„  (II)  gives  an  adduct,  m.p. 
177 — 180°  (decomp.),  [a]f}'  —45°  in  COMe2,  converted  into  (III)  by 
Ac20-CsH5N,  and  regenerating  (II)  at  130 — 160°/0*01  mm.;  the 
adduct  from  (I)  similarly  regenerates  (I)  at  125 — 145°/0*008  mm., 
so  that  the  adducts  also  differ.  Boiling  NaOMe-MeOH  docs  not 
convert  (I)  into  (II).  In  cone.  HC1,  (I)  gives  a  blue  and  (II)  a  pink 
colour,  so  that  acid  does  not  reverse  the  change.  In  Pr£OH,  (I)  has 
an  absorption  max.  at  292  m^.  (e  ~6500)  and  (II)  at  226  m^.  (e 
~8300) ;  thus  the  ethylenic  linkings  in  (I),  but  not  in  (II),  are 
probably  in  the  same  ring;  oartial  structures  are  suggested. 

R.  S.  C. 

Rubber,  polyisoprenes,  and  allied  compounds.  TV.  Relative 
tendencies  towards  substitutive  and  additive  reaction  during  chlorin¬ 
ation, — See  A.,  1943,  II,  289. 

Constitution  of  /-pimaric  acid.  W.  Sandermann  (Ber.,  1941,  74, 
[B],  154 — 161).  A  mixture  of  pine  rosin  acid  [crude  1-pimaric  acid 

(I) ]  and  (jC*C02Me)2  (II)  in  EtaO  has  [a]D  —75°  -+-  +87*5°  (const.) 
in  46  hr.,  indicating,  together  with  the  absorption  spectrum  of  (I), 
that  the  two  double  linkings  of  (I)  are*  in  the  same  ring.  (I)  and 

(II)  at  180°  afford  no  volatile  unsaturated  hydrocarbon  and  the 
adduct  gives  no  definite  product  with  Pd-C  at  300°,  whilst  (I)  alone 
gives  80%  of  retene.  The  "  residual  acid,"  m.p.  162 — 168°,  [a]n 
+  55°  in  Et30,  is  obtained  from  crude  (I)  after  removal  of  (I)  as  the 
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benzoquinone  adduct  and  contains  50%  of  d  pimaric  acid,  abiotic 
acid,  and  “  proabictic  "  acid.  J*  ”  A* 

VI.— HETEROCYCLIC. 

Tetrahydrofurfuryl  ethers  etc. — See  B.,  1943,  II,  283. 
3-Chloro-2-ethoxy-2-methyltetrahydrofuran. — See  B.,  1943,  II,  277. 

Condensation  of  pyromucic  acid  with  A-methylolamides.  R.  0. 

Cinneide  ( Proc .  Roy.  Irish  Acad.,  1943,  49,  B,  143 — 150). — 
Pyromucic  acid  and  OH*CH2*NHBz  in  cone.  H2S04  give  5  S-bnu- 
amidomethylfuran-2-carboxylic  acid  (I),  m.p.  168 — 169-5°  and  191 — 
192°  (two  forms)  (Et  ester  :  labile  m.p.  95 — 96°;  stable  m.p.  125-  - 
127°).  Oxidation  of  (I)  with  K3Fe(CN)„  gives  furan-2  :  5-dicarboxylic 
acid;  (I)  with  boiling  HgCl2-H20  (or  H20  at  150 — 170°  in  sealed 
tube)  gives  2-benzamidomethylfuran  (II)  and  tetra(chloromercuri)- 
furan.  TheNasaltof  (I)  with  boiling HgCl2-H20  yields 5-benzamiio- 
methyl-2-chloromercurifuran,  m.p.  162 — 164°,  which  with  boiling 
aq.  fTCl  gives  (II).  Pyromucic  acid  and  O H * 0 H 2 * N H *C O * C 6 H 4 M e -/> 
(prep,  described)  give  o-p-toluamidomethylfuran-2-carboxylic  acid 

(III),  m.p.  195 — 198°,  which  reacts  like  (II)  with  HgCl2-H20  on 
heating  in  a  sealed  tube.  Pyromucic  acid  and  o -nitrobenzhydroxy- 
methylamide,  m.p.  114-117°  (prep,  described),  give  5-N-o- 
nitrobenzamidomethylfuran-2-carboxylic  acid  (IV),  m.p.  195 — 198°, 
which  reacts  like  (I).  Preps,  of  2-p -tolu-,  m.p.  102°,  2-benz-,  m.p. 
101 — 102°,  and  2-o-nitrobenz-amidomethylfuran,  m.p.  107 — 108°, 
are  also  given.  J.  H.  Ba. 

Fyrones  and  related  compounds.  II.  New  reaction  product  of 
acetonedicarboxylic  acid  and  acetic  anhydride.  R.  Kaushal,  P.  B. 
Bhisse,  and  S.  S.  Deshapande  (/.  Indian  Chem.  Soc.,  1943,  20,  51 — 
53). — C0(CH2*C02H)2  is  converted  by  AcaO  into  2  :  6-dihydroxy  - 

1  :  4-pyrone  and  3' -keto-6-methyl-3'  :  i'-dihydrocyclobutadieno-l' :  2'- 

2  :  3-1  :  i-pyrone-5-carboxylic  acid  (I),  m.p.  157°  (NH2Ph  salt,  m.p. 

185°).  If  a  considerable  excess  of  Ac20  is  used  (I)  is  the  sole  product. 
Its  structure  is  confirmed  by  its  production  from  Ac20  and  dehydr- 
acetocarboxylic  acid.  H.  W. 

Action  of  acids  on  2  ;  3-epoxy-2  :  3-diphenylindanone. — See  A., 

1943,  II,  266. 

Structural  chemistry  of  naturally  occurring  flavones  and  davonols. 

P.  S.  Rao  and  T.  R.  Seshadri  (Proc.  Indian  Acad.  Sci.,  1943,  17,  A, 
119 — 141). — An  account  of  the  chemistry  of  the  members  of  the 
group.  H.  W. 

Isomorphous  replacement  of  bivalent  atoms  and  i+atoms  [groups] 
inorganic  compounds.  G.  Bruni  (Ber.,  1940,  73,  [B],  763 — 764). — The 
work  of  Liittringhaus  et  al.  (A.,  1940,  II,  305)  and  Rheinboldt  et  al. 
(A.,  1943,  II,  263)  was  anticipated  on  a  much  wider  scale  by  Garelli 
et  al.  (A.,  1894,  i,  157;  1895,  ii,  205)  and  Bruni  (Ahrens  Sammlung, 
1901,  6,  415),  whose  results  are  briefly  recapitulated.  R.  S.  C. 

Rubrofusarin,  C1SH1205. — See  A.,  1943,  III,  600. 

Esters  of  1  :  4-dioxan-2  :  3-diol. — See  B.,  1943,  II,  277. 

Action  of  alkalis  on  substituted  benzdioxins.  H.  Irving  and  E.  G. 
Curtis  (J.C.S.,  1943,  319 — 321). — S-Nitro-b-methyl-2  :  4 -bistrichloro- 
meihyl-l  :  3-benzdioxin  (I),  m.p.  175 — 176°,  is  prepared  from  3:1:4- 
N02*C,HjMe*OH  and  chloral  hydrate  in  cone.  H2S04.  It  is  un¬ 
affected  by  EtOH-KOAc  but  EtOH-KOH  opens  the  hetero  ring, 
giving  5-nitro-i-ethoxy-m-toluic  acid  (II),  m.p.  148 — 149°.  7- 

N itro-6-methyl-2  :  i-bistrichloromethyl-l  :  3-benzdioxin,  m.p.  143°, 
gives  the  2  :  i-bisdichloromethylene  compound,  m.p.  101°,  with 
EtOH-KOH.  (I)  with  SnCl2  in  Ac20-AcOH-HC1  gives  S-amino-6- 
methyl-2  :  i-bistrichloromethyl-l  :  3-benzdioxin.  m.p.  140°  (Ac  deriv¬ 
ative,  m.p.  171*5°),  which  with  EtOH  KOH  gives  the  2  :  4 -bisdi- 
chloromethylene  compound,  m.p.  121°  (Ac  derivative,  m.p.  201°). 
5  :  1-Dichloro-5-methoxy-2  :  i-bistrichloromethyl-l  :  3-benzdioxin,  m.p. 
189 — 190°  (from  the  OH-derivative  and  Me2S04-aq.  KOH),  gives  the 
2  :  i-bisdichloromethylene  derivative,  m.p.  114*5°,  with  EtOH-KOH. 
6-h-Tolueneazo-2  :  4-bistrichloromethyl-l  :  3-benzdioxin  with  EtOH- 
KOH  also  gives  the  2  :  i-bisdichloromethylene  derivative,  m.p.  147 — 
148°.  Di-(6-nitrobenzdioxinyl)-8  :  8'-ketone  with  aq,  NaOH  gives 
CHaO  and  5  :  5’-dinitro-2  :  2’-dihydroxy-3  :  3' -bishy droxym ethylbenzo- 
phenone,  m.p.  260°  (phenylhydrazone ,  m.p.  226 — 227°).  These  results 
confirm  the  mechanisms  previously  (A.,  1934,  531)  proposed. 
4:1:  3-0Et*C,H3Me*C02Et  [from  4:1:  3-0H*C9H3Me-C02H  (III), 
Et2S04,  and  K2C03  in  COMe2  or  from  the  Et  ester  of  (III),  EtBr, 
and  NaOEt]  is  hydrolysed  (aq.  EtOH-KOH)  to  the  acid,  m.p.  76 — 
78°,  which  is  nitrated  to  (II)-  Nitration  of  (III)  gives  the  5-NOz- 
derivative,  new  m.p.  176 — 177°,  decarboxylated  (boiling  quinoline) 
to  3  :  1  .  4-N02*C 0H ,,Me*OH .  J.  H.  Ba. 

Condensation  of  phosphorus  oxychloride-acridone  with  dimethyl- 
aniline.  K.  Gleu  and  A.  Schubert  (Ber.,  1940,  73,  [B],  757^761).— 

Acridonesand  POCl3  give  compounds,  [o-C8H4<^^'^>CcH4-o]P02Cl2, 
in  which  the  Cl  at  C(6,  is  very  reactive.  Thus,  melting  10-methyl- 
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acridone,  POCl3,  and  NPhMe2  gives  a  blue  melt  (A)  (X  =  P02C12), 
which  in  ice  gives  the  carbinol,  converted  by  boiling  MeOH  into 


+ 


5-mcthoxy\-\5-p-dimethylaminophenyl-10-methyl-5  :  10-dihydroacridine 
(I),  m.p.  170°.  The  OMe  in  (I)  is  mobile,  for,  with  boiling  EtOH, 
(I)  gives  5-ethoxy-,  m.p.  139°,  with  dil.  HC1  and  then  NaOH  gives 
impure  5-hydroxy-  (II),  m.p.  129°,  unstable,  and  with  13N-aq.  SH, 
gives  5-amino-,  m.p.  146°,  -5-p-dimethylaminophenyl-10-methyl- 
5  :  10-dihydroacridine .  Treating  (I)  with  2n-HC1  and  then  with 
NaOH  until  pptn.  of  (II)  begins,  heating  at  60°,  and  saturating  with 
NaCl  yields  the  blue  5-p-dimethylaminophenyl-10-methylacridinium 
chloride  (A  ^  B)  (X  =  Cl)  +  2-5H20,  which  in  an  excess  of 
mineral  acid  gives  pale  yellow,  non-resonating,  sol.  salts  in  which 
both  N  are  combined  with  acid  ;  a  nitrate,  [C22H21N2]N03,2HN03,  is 
isolated.  10-Phenylacridone  similarly  yields  5 -methoxy-,  m.p.  210 — 
211°,  5 -ethoxy-,  m.p.  154°,  and  5-amino-,  m.p.  181°,  -10-phenyl-5-p- 
dunethylaminophenyl-5  :  10-dihydroacridine ,  and  a  blue  acridinium 
chloride.  R.  S.  C. 


Interaction  of  phosphorus  oxychloride-acridone  with  Grignard 
reagents.  K.  Gleu  and  A.  Schubert  ( Ber .,  1940,  73,  [15],  805 — 811). 
— The  compound  obtained  from  acridone  and  POCl3  with  MgPhBr 
in  Et20  gives  PPh202H,  5  :  5'-diacridyl,  and  Ph2.  With  10-substit- 
■uted  acridones  further  reduction  occurs.  Thus,  10-methyl-  or  10- 
phenyl-acridone  gives  10  :  lO'-dimethyl-  or  10  :  10'-diphenyl-5  :  5'- 
diacridylidene  with,  after  treatment  with  HN03,  10  :  lO'-dimethyl- 
or  10  :  lO'-diphenyl-diacridylium  dinitrate.  R.  S.  C. 

Diketopyrazolidines.  H.  Ruhkopf  {Ber.,  1940,  73,  [B],  820 — 822). 
— Diketopyrazolidines  are  obtained  from  (a)  N2H4,H20  (excess), 
CR2(C02Et)2  (R  =  H,  alkyl,  or  aryl),  (5)  NHPh-NH2,  CR2(C02Et)2 
(R  =  H  or  alkyl,  not  aryl),  or  (e)  (NHPh)2,  CH2(C02Et)2  (not  its 
derivatives),  and,  in  all  cases,  NaOEt  in  EtOH  at  180 — 200°.  The 
products  containing  no,  or  one,  substituent  on  N  are  acetylated  by 
boiling  AcaO,  but  di-iV-substituted  products  are  unaffected.  Thus 
are  prepared  3  :  5-diketo-4  :  4-diethyl-  (90%),  m.p.  270°  (lit.  256°, 
260—261°),  -4  :  4-di-n-propyl-  (70%),  m.p.  256°  [some  CPr“2(C02H)2 
is  also  formed],  -i-phenyl-i-ethyl-  (I)  (70%),  m.p.  198°  {3-0- Ac 
derivative,  m.p.  159-5°),  -i-ethyl-i-n-propyl-  (70%),  m.p.  232-5°, 
-4  :  4 -diallyl-  (70%),  m.p.  280°,  and  -1  :  2-diphenyl-  (90%),  m.p. 
173-5°,  -1  :  2 -pyrazolidine.  These  products  are  fairly  sol.  in  H20 
and  stable  to  acid  and  alkali  ( e.g .,  boiling  50%  KOH  for  50  hr.  or 
autoclaving  at  10  atm.);  they  have  no,  or  a  weakly  acid,  taste, 
never  a  bitter  one,  and  resemble  pyrazolones  in  physiological  action 
but  have  no  advantage  thereover.  With  Br  in  hot  AcOH,  (I)  gives 
3:5-  diketo  -1:2-  pkenylethylmalonyl  -4-  phenyl  -  4  -  ethylpyrazolidine 

(40%),  CPhEt<^g:^g>CPhEt,  m.p.  238°,  and  some 
CPhEt(C02H)2.  R.  S.  C. 

Bacterial  inhibition  by  metabolite  analogues.  V.  Reactions  and 
antibacterial  properties  of  p-diazine  di-A'-oxides.  H.  Mcllwain 
(J.C.S.,  1943,  322 — 325). — The  di-lA-oxides  of  the  following  have 
been  prepared  by  treatment  of  the  appropriate  base  in  AcOH  with 
100-vol.  H202  :  quinoxaline ,  m.p.  238 — 239°,  2-methylquinox  aline 
(I),  m.p.  180 — 181°,  2-methyl-3-a-amylquinoxaline,  m.p.  107°,  and 
1  :  2  :  3  :  4-tetrahydrophenazine,  m.p.  188°.  Iodinin  [di-AT-oxide  of 
the  dihydroxyphenazine  obtained  fron  Chromobacterium  iodinum  (cf. 
Clemo  et  al..  A,,  1938,  II,  248)]  could  only  be  prepared  using  Bz02H- 
CjHj.  The  oxides  retain  the  basic  characters  of  the  diazines,  but 
those  with  saturated  2-substituents  have  also  acidic  properties, 
explained  as  due  to  tautomeric  oxime  forms.  (I)  changes  in  alkali 
to  a  blue  product,  the  conversion  being  accelerated  by  light.  Two 
quinoxaline  di-JV-oxides  characterised  by  unsubstituted  2-positions 
react  with  keto-methylene  compounds  in  dil.  alkaline  solution. 
All  the  di-N-oxides  are  readily  reduced  to  the  diazines,  whilst 
quinoxalines,  but  not  phenazines,  undergo  further  fission  (Zn-H2S04) 
to  o-C6H4(NH2)2  and  monoketones.  All  the  di-IV-oxides  are 
inhibitory  to  bacterial  growth  in  concns.  in  which  their  parent 
diazines  are  inactive.  F.  R.  S. 

Preparation  and  cleavage  of  cf-arafio-tetrahydroxybutylquinoxaline. 
H.  Ohle  and  M.  Hielscher  {Ber.,  1941,  74,  [B],  13 — 17 ;  cf.  A.,  1934, 
392). — Optimal  conditions  for  the  prep,  of  3-d-araio-tetrahydroxy- 
butylquinoxaline  (I)  from  fructose  (62%  yield)  are  given.  Glucose 
and  mannose  give  only  35%  yields.  Cleavage  of  (I)  with  5  mols. 
of  NHPh-NH2  in  boiling  HzO  (H2  atm.)  proceeds  slowly,  giving  a 
ppt.  of  quinoxaline-3-aldehydephenylhydrazone  (II)  (9%),  m.p.  234°, 
NH„  (18-4%),  unchanged  (I)  (73%),  and  NH2Ph  (11%).  Cleavage 
in  alkaline  solution  shows  that  2-79  mols.  of  NHPh-NH2  are  con¬ 
sumed  per  mol.  of  (I),  but  no  HzO-insol.  material  is  produced. 
Cleavage  in  boiling  dil.  AcOH  (H2  atm.)  gives  unchanged  (I)  (60%) 
and  a  compound,  C18Hls03N4  (III)  (29-5%),  m.p.  218°,  [«]|3  —19.1° 


in  C5HsN  ;  repetition  on  a  large  scale  gives  a  small  amount  of  (II). 
(HI)  with  Ac20-C5H5N  gives  a  triacetate,  m.p.  123 — 124°,  [a]f, 
+  81-5°  in  C6H5N,  [a]|;  +64-4°  in  CHC13.  Catalytic  deacetylation 
(Zemplen)  regenerates  (III),  which  thus  retains  the  side-chain 
of  (I).  J.  Wa. 

New  syntheses  of  heterocyclic  compounds.  II.  2-Phenyl- 
3:4:6: 7-dibenzo-l  :  5-naphthyridine.  V.  A.  Petrow,  M.  V. 
Stack,  and  W.  R.  Wragg  (J.C.S.,  1943,  316— 318).— 2-{o-Benzamido- 
phenyl)pyridine  (I),  m.p.  117°  [picrate ,  m.p.  155°  (decomp.)],  is 
obtained  from  the  corresponding  NH2-compound  [ picrate ,  m.p. 
185 — 186°  (decomp.)],  and  the  3-o-derivative  (II),  m.p.  132°  [picrate, 
m.p.  168°  (decomp.)],  is  similarly  prepared  from  the  NH2-compound 
[ picrate ,  m.p.  164°  (decomp.)].  2-Amino-  furnishes  2 -acetamido- 
3-phenylquinoline  (III),  m.p.  107 — 108°.  2-(o-Benzamidophenyl)- 
quinoline  (IV),  m.p.  124°,  is  obtained  by  benzoylation  of  the  NH,- 
derivative.  Attempts  to  cyclise  compounds  (I) — (IV)  have  not  been 
successful.  Benzoylphenacylamine,  m.p.  125 — 126°,  prepared  along 
with  the  Bz2  compound,  m.p.  173 — 174°,  from  the  corresponding 
amine,  condenses  with  isatin  in  EtOH-KOH  to  form  3-benzamido-2- 
phenylquinoline-4-carboxylic  acid,  m.p.  254 — 255°,  which  with  H3P04 
gives  3-amino-2-phenylquinoline  [3 -NllBz-  (V),  m.p.  179 — 180°,  and 
3-p-nitrobenzamido-dcTiv;itives,  m.p.  223°].  Cyclisation  of  (V)  with 
P205  affords  2-phenyl-3  :  4  :  6  :  1-dibenzo-l  :  5-naphthyridine,  m.p. 
197 — 198°  (monopicrate,  m.p.  240 — 241°),  whilst  the  corresponding 
Ac  derivative  yields  an  unidentified  product,  m.p,  199°.  F.  R.  S. 

Synthesis  of  nitrogenous  hetero-rings.  XX.  Synthesis  of  dibenz- 
pyridocoline  derivatives.  HI.  Synthesis  of  3'  :  4'  :  3"  :  4"-tetra- 
methoxy-I  :  4  :  5  :  8-tetrahydro-2  :  3  : 6  :  7-dibenzpyridocoline  [etc.]. 

S.  Sugasawa,  K.  Kakemi,  and  H.  Kazumi  {Ber.,  1940,  73,  [B],  782 — 
789;  cf.  A.,  1939,  II,  281). — Diveratryl  ketone  (prep,  from  Pb  homo- 
veratrate  at  240 — 270°/vac.;  not  from  alkaline-earth  salts),  m.p. 
98 — 99°  (oxime,  m.p.  108 — 111°),  with  (NH4)2COa  and  HCOaH  at 
170 — 175°  gives  the  N-C/fO  derivative,  m.p.  129 — 130°,  hydrolysed 
by  hot  20%  HC1  to  pfi‘-di-3  :  4-dimethoxyphenylisopropylamine  (I), 
m.p.  88 — 89°  (picrate,  decomp.  147 — 149°;  Bz  derivative,  m.p.  156°), 
and  cyclised  by  POCl3in  xylene  at  100°  to  6  :  7-dimethoxy-3-veratryl- 
3  :  4-dihydroisoquinoline  (II),  an  oil  (perchlorate,  m.p.  230 — 232°). 
H2  converts  (II)  in  presence  of  Pt02  and  a  little  HC1  in  EtOH  into 
6  :  l-dimethoxy-3-veratryl-l  :  2  :  3  :  4-tetrahydroisoquinoline  hydro¬ 
chloride,  m.p.  206°  [Bz  derivative,  m.p.  149 — 150°,  of  the  base 

(III) ],  which  with  CH20  in  aq.  HC1  at  100°  gives  3' :  4'  :  3"  :  4"- 
tetramethoxy- 1  :  4  :  5  :  S-tetrahydro-2  :  3  :  6  :  1  -dilenz-quinolizine 
[- pyridocoline ]  (IV),  m.p.  283 — 284°  (decomp.)  [ hydrochloride , 
+0-5H2O,  m.p.  272°  (decomp.);  methiodide,  +  4H20,  brown  at 
—250°,  decomp.  266°].  Heating  (III)  in  90%  HC02H,  treating  the 
product  with  POCl3  at  room  temp,  and  then  100°  and  finally  with 
KI  in  dil.  HC1  gives  3' :  4' :  3"  :  4" -tetramethoxy-l  :  4  :  4a  :  8 -tetrahy- 
dro- 2  :  3  :  6  :  7 -dibenzpyridocolinium  iodide,  +H20,  m.p.  190 — 192° 
(decomp. ),  which  absorbs  2  H  .(catalyst)  to  give  (IV)  and  with  I  in 
EtOH  gives  the  1:4:5:  8-H4-isomeride,  m.p.  225 — 226°  [also  gives 

(IV)  by  hydrogenation  (2  H)].  (I)  gives  (Schotten-Baumann)  the 

N-homoveratryl  derivative,  m.p.  138 — 139°,  converted  (PCl3-xylene) 
into  6  :  1-dimethoxy-l  :  2-diveratryl-2  :  4  di- ,  -  H 20,  m.p.  150° 

(. hydrochloride ,  4- T5H20,  decomp.  180°;  picrate,  +1-5H20,  decomp. 
196 — 197°),  and  thence  -1:2:3:  4-tetra-hydroisoquinoline  (V),  m.p. 
134—135°  ( hydrochloride ,  +0-5H2O,  decomp.  214 — 215°).  CH20  - 
aq.  HC1  at  100°  converts  (V)  into  a  mixture,  which  by  chromato¬ 
graphy  (A1203-CSH6)  gives  3' :  4'  :  3"  :  4"-tetramethoxy-l-veratryl- 
1:4:5:  S-tetrahydropyridocoline  (VI),  m.p.  172°  ( hydrochloride , 

decomp.  229 — 230°),  and  a  mixture,  m.p.  110 — 130°,  possibly  con¬ 
taining  veratryltetrahydrouopalmitin.  With,  successively,  3:4:1- 
(OMe)2CsH3-CH2-COCl-NaOH,  POCl3-xylene,  and  KI,  (III)  gives 
3':  4' :  3"  :  4" -tetramethoxy-l-veratryl-4 :  4a  :  5  :  S-tetrahydro-2  :  3  :  6  :  7- 
dibenzpyridocolinium  iodide,  +2H20,  decomp.  183- — 184°,  hydrogen¬ 
ated  (2  H)  in  EtOH  to  (VI).  R.  S.  C. 

Pyrazoles,  pyridylpyrazoles,  etc. — See  B.,  1943,  II,  302. 

Constitution  of  I-phenyl-rf-fructosone. — Sec  A.,  1943,  II,  294. 

Effect  of  caffeine  and  other  iminazole  compounds  on  haematins  and 
their  derivatives.  J.  Keilin  ( Biochem .  J.,  1943,  37,  281 — 289). — 
When  caffeine  (I)  is  added  to  an  alkaline  solution  of  protohaem,  the 
solution  turns  from  reddish-brown  to  red  and  the  two  diffuse 
absorption  bands  are  replaced  by  much  stronger  bands  of  shorter  A  ; 
the  solution  is  no  longer  opalescent,  and  no  ppt.  is  formed  on  keeping. 
A  similar  effect  is  produced  by  (I)  on  meso-,  deutero-,  and  haemato- 
hsem .  The  product  so  obtained  is  not  a  caffeine-h$mochromogen 
since  the  (I)  combines  with  the  porphyrin  and  not  with  the  Fe". 
—20  mols.  of  (I)  per  mol.  of  haem  or  prophyrin  are  required  for 
complete  transformation.  (I)  also  reacts  with  CO-protohaem  (II), 
and  the  two  absorption  bands  at  565  and  542  mp.  are  shifted  to  590 
and  551  mp.,  respectively.  Only  1  mol.  of  (I)  per  mol.  of  (II)  is 
required  to  produce  this  change.  (I)  gives  no  reaction  of  this  type 
with  CO-haems  such  as  those  derived  from  haemato-,  deutero-,  and 
meso-haematin.  It  is  suggested  that  a  CO-caffeine-haemochromogen 
may  be  formed,  or  the  (I)  may  react  with  the  porphyrin.  Only  (I) 
and  chlorocaffeine  (HI)  out  of  a  large  no.  of  purines  including  theo- 
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bromine,  theophylline,  and  1:3:  7-trimethyluric  acid  react  in  this 
way  with  haem,  (II),  porphyrin,  and  metallo-porphyrins.  The  fact 
that  (III)  behaves  like  (I)  shows  that  the  H  in  position  8  can  be 
replaced  by  Cl,  but  not  by  O.  Thymine,  cytosine,  and  uracil  are 
without  effect  on  various  haems  or  their  porphyrins.  Of  all  the 
glyoxaline  compounds  tested  only  pilocarpine,  and  to  a  smaller  extent 

1- methylglyoxaline,  react  like  (I)  with  the  porphyrin,  but,  in  con¬ 

trast  to  (I),  they  yield  parahaematin,  haemochromogen,  and  CO- 
haemochromogen  compounds  with  haematin,  haem,  and  CO-haem 
respectively.  Globin  and  certain  serum-proteins  react  with  por¬ 
phyrin  in  the  same  manner  as  (I)  does,  whilst  none  of  their  constituent 
NH2-acids  including  histidine  gives  the  reaction,  and  it  is  suggested 
that  either  these  proteins  contain  another,  not  yet  isolated,  con¬ 
stituent  having  the  above  properties,  or  that  the  glyoxaline  ring  of 
histidine,  when  it  is  part  of  a  polypeptide  chain,  may  have  some  of 
the  properties  of  the  glyoxaline  rings  of  (I)  and  pilocarpine.  The 
bearing  of  the  results  on  the  physico-chemical  properties  and 
pharmacology  of  t(l),  and  on  the  mechanism  of  (I)  diuresis,  is  dis¬ 
cussed.  J.  N.  A. 

Chlorophyll-c. — See  A.,  1943,  III,  703. 

Benzthiazoles. — See  B.,  1943,  II,  302. 

Aldehydo-methylene  derivatives  of  quinolines,  benzoxazolines,  and 
thiazolines. — See  B..  1943,  II,  278. 

Quinolines  ox-  and  thi-azolines. — See  B.,  1943,  II,  278. 

Thiazinocyanines.  II.  Cyanines  containing  the  dihydro-1  : 3- 
thiazine  nucleus.  (Miss)  F.  M.  Hamer  and  R.  J.  Rathbone  (J.C.S., 
1943,  243—249;  cf.  A.,  1942,  II,  182).— 2-Thiotetrahydro-l  :  3- 
diazine  with  Me2S04  gives  the  2 -Me,  b.p.  155 — 160°/50  mm.,  and 
with  Et2S04  affords  the  2 -Et  derivative,  b.p.  145 — 150°/40  mm. 
The  Me  compound  with  Mel  yields  2-methylthioldihydro-l  :  3-diazme 
methiodide  (I),  m.p.  132 — 133°,  with  considerable  loss  on  crystallis¬ 
ation;  the  2 -Et  ethiodide  (II) ,  m.p.  98°,  is  similarly  obtained. 
CsHjN  and  (I)  form  2-thio-3-methyltetrahydro-\  :  3-thiazine,  m.p.  88°, 
and  the  3 -Et  compound,  similarly  obtained,  has  m.p.  68°.  2- 

Methyldihydro-1  :  3-thiazine  methiodide  with  NPh.'CH-NHPh  gives 

2- fi-anilinovinyldihydro-l  :  3-thiazine  methiodide,  m.p.  165°  [Ac 

derivative,  m.p.  180 — 185°).  2-Methylbenzoxazole  ethiodide,  NEt3, 
and  (II)  in  EtOH  afford  [2-(3-ethyldihydro- 1  :  3-thiazine)][2-(3-ethyl- 
benzoxazole)]- ,  m.p.  260°  (decomp. ).  and  [2- (3-methyldihydro- 1  :  3- 
thiazine)][2-(3-ethyl-S  :  7-benzbenzoxazole)]-methincyanine  iodide, 
m.p.  264°  (decomp.)  is  prepared  from  (I),  NEt3,  and  2-methyl-6  :  7- 
benzbenzoxazole  ethiodide.  [ 2-(3-Methyldihydro-\ :  3  thiazine)~\\2-(3- 
methylbenzthiazole)]-methincyanine  iodide,  m.p.  283°  (decomp.),  is 
obtained  from  (I),  2-methylbenzthiazole  methiodide,  and  K2COa, 
whilst  the  corresponding  Et  derivative,  m.p.  265°  (decomp.)  (lit. 
decomp.  238°),  is  prepared  from  (II)  and  the  ethiodide.  Similar 
preps,  are  made  from  (I)  or  (II)  with  the  appropriate  benzthiazole 
derivative  :  [2-(3-methyldihydro-\  :  3-thiazme)][2-(3-methyl-4  :  5-, 

m.p.  226°  (decomp.)  [Et  compound,  m.p.  238°  (decomp.)],  and 
-6  :  7-benzbenzthiazole)]-methincyanine  iodide,  m.p.  267°  (decomp.) 

J Et  compound,  m.p.  254°  (decomp.)];  [2-(3-ethyldihydro-\ :  3-thi- 
azine)][2-(5-chloro-3-ethylbenzthiazole)\-,  m.p.  251°  (decomp.),  [2-(3- 
methyldihydro- 1  :  3-thiazine)] \2-(<o-chloro-,  m.p,  283°  (decomp.), 
-(6-acetamido-,  m.p.  279°  (decomp.),  and  -(3-ethylbenzthiazole)]- 
methincyanine  iodide,  decomp.  249°  ;  [2-(3-ethyldihydro-\ :  3-thiazine)]- 
[2-(3-ethylbenzselenazole)]methincyanine  iodide,  m.p.  264°  (decomp.), 
and  the  corresponding  Me  derivative,  m.p.  271°  (decomp.);  [2-(3- 
methyldihydro- 1  :  3-thiazine)][2-(l-methylquinoline)]-,  m.p.  225°/de- 
comp.),  [ 2-(l-ethylquinoline )-,  m.p.  189°  (decomp.)  [Et  derivative, 
m.p.  169°  (decomp.)],  [4-(l-methylquinoline)]-,  m.p.  164 — 165°  (de¬ 
comp.),  and  [i-(\-ethylquinoline)]-methincyanine  iodide,  m.p.  202° 
(decomp.)  [Et  derivative,  m.p.  191°  (decomp.);  bis-2-(3-methyldi- 
hydro-l  :  3-thiazine)trimethincyanine  iodide,  m.p.  188°  (decomp.), 
and  the  Et  derivative,  m.p.  243°  (decomp.) ;  [2-(3  methyldihydro- 
1  :  3-thiazine)][2-(3-ethylbenzoxazole)]-,  m.p.  270°  (decomp.),  and 
-3(-ethylbenzthiazole)]-trimethincyanine  iodide,  m.p.  275°  (decomp.) ; 
5  :  2'-(3'-ethyltetrahydro-V  :  3'-thiazyl) -3-ethylrhodanine,  m.p.  102°; 
5  :  2'-(3' -methyltetrahydro-V  :  3'-thiazyl)ethylidene-3-rhodanine,  m.p. 
195°  (decomp.) ;  and  5  :  2'-(3'-methyltetrahydrothiazolyl)ethylidene-3- 
ethylrhodanine,  m.p.  219°  (decomp.) .  Absorption  max.  of  the  various 
dyes  have  been  compared.  Replacement  of  the  thiazoline  by  the 
dihydro-1  :  3-thiazine  nucleus  produces  a  bathochromic  shift. 

F.  R.  S. 

VII.— ALKALOIDS. 

Alkaloids  of  Thermopsis  rhombifolia  (Nutt,),  Richards.  R.  H.  F. 
Manske  and  L.  Marion  (Canad.  J.  Res.,  1943,  21,  B,  144 — 148;  cf. 
A.,  1943,  III,  294). — T.  rhombifolia  (excluding  roots)  contains  N- 
methylcystisine  (0T07),  thermopsine  (0-048),  3-methoxypyridine, 
rhombifoline  (0-022),  Cl6H20O2N2  ( ?)  ( perchlorate ,  m.p.  242° ;  picrate, 
m.p.  207°),  cytisine  (0-009),  rhombinine  (0-004%),  C13H2202N2  (?) 

[ perchlorate ,  m.p.  313°  (bath  preheated  to  305°) ;  picrate,  m.p.  253°], 
and  neutral  compounds  A,  C19H20OI0,  m.p.  218 — 220°,  and  B, 
C22H14Oj,  m  p.  257°.  All  m.p.  are  corr.  A.  Li. 


Alkaloids  of  papaveraceous  plants.  XXXVTII.  Bocconia  arborea, 
Wats.  R.  H.  F.  Manske  {Canad.  J.  Res.,  1943,  21,  B.  140—143).— 
B.  arborea  (excluding  roots)  contains  chelerythrine  (0-86),  protopine 
(0-04%),  aHocryptopine,  alkaloid  P61,  C21H1203N  ( ?  2  OMe  and 
1  NMe  groups),  m.p.  210°,  and  neutral  compounds  A,  C20H17O4N, 
m.p.  302°,  B,  C20H16O4N,  m.p.  191°,  and  C,  C31H33OsN,  m.p.  332° 
(shrinks  at  327°).  Phenolic  alkaloids  are  absent.  All  m.p.  are  corr. 

A.  Li. 

Synthesis  of  compounds  related  to  lysergic  acid.  H.  W.  Murphy 
and  G.  L.  Jenkins  (J  Amer.  Pharm.  Assoc.,  1943,  32,  83 — 89). — 
Aq.  p-N Hs-N  H-CsH4-C02 H, HCI  (I)  with  COMe2  gives  acetone-p- 
carboxyphenylhydrazone,  m.p.  230°  (decomp.),  which,  when  heated 
with  anhyd.  ZnCl2  to  175 — 185°,  yields  2-methylindole  and  not  the 
expected  2-methylindole-5-carboxylic  acid.  Similarly,  n -buialde- 
hyde-p-carboxyphenylhydrazone,  m.p.  170°,  failed  to  yield  the  expected 
indole  derivative.  Na  1:2:3:  4-tetrahydrocarbazole-6-carboxylic 
acid  (1  mol.)  [from  cyc/ohexanone-p-carboxvphenylhydrazone 
(Collar  and  Plant,  A„  1926,  735)]  with  dry  Cl-[CH2]2-NHEt2Cl  (II) 
(1  mol.)  (Gough  and  King,  A.,  1928,  1231)  at  150°  for  1J  hr.,  liber¬ 
ation  of  base  by  aq.  NH3,  and  treatment  with  Et20-HCl  affords 
fl-diethylaminoethyl-y  :  2  :  3  :  i-tetrahydrocarbazole-G-carboxylate  hydro¬ 
chloride,  m.p.  241 — 242°.  eye/oHexanone-m-carboxyphenylhydr- 
azone  yields  on  cyclisation  with  20%  H,S04  two  acids,  m.p.  286°  and 
212°,  probably  1:2:3:  4-tetrahydrocarbazole-5-  and  -7-carboxylic 
acid,  but  neither  gave  the  corresponding  acid  chloride  with  SOCl3 
or  SOCl2-C5H6N.  o-NH2-NH-CsH4-C02H  (from  anthranilic  acidl 
is  freed  from  o-diazobenzimide  by  reduction  with  Zn-AcOH, 
addition  of  HCI,  and  removal  of  the  imide  by  filtration ;  with  cyclo¬ 
hexanone,  the  acid  (warm,  aq.  hydrochloride)  gives  cycfohexanone- 
o-carboxyphenylhydrazone,  m.p.  162°,  cyclised  by  20%  H2S04  to 
1:2:3:  4-tetrahydrocarbazole-S-carboxylic  acid,  m.p.  203°  (Et  ester, 
m.p.  76°),  the  Na  salt  of  which  with  dry  (II)  at  150°  for  2  hr.  and 
treatment  as  above  gives  fi-diethylaminoethyl-\  :  2  :  3  :  4 -tetrahydro- 
carbazole-S-carboxylate  hydrochloride,  m.p.  208°.  In  an  attempt  to 
prepare  4-chloro-l  :  2  :  3  :  4-tetrahydrocarbazole-6-carboxylic  acid, 

2- chlorocyclohexanone  is  treated  with  excess  of  NHEt,  in  presence 
of  Nal  at  room  temp.,  giving  (2-keto-l-cyc\ohexyl)diethylamine 
[! 2-diethylaminocyc\ohexanone ],  b.p.  188°/742  mm.  (hydrochloride, 
m.p.  226 — 228°).  Camphor  in  EtOH,  refluxed  with  (I)  and  NaOAc 
for  2  hr.,  gives  camphor-p-carboxyphenylhydrazone,  m.p.  251°; 
attempts  to  cyclise  this  to  1-methyl- 1  :  4-(dimethylmethylene)- 
1:2:3:  4-tetrahydrocarbazole-6-carboxylic  acid  failed,  as  did 
attempts  to  prepare  the  corresponding  -8-carboxylic  acid  from 
camphor-o-carboxyphenylhydrazone,  m.p.  224 — 226°  (decomp.).  Et 
cyclohexan-2-one- 1 -carboxylate  with  diazotised  ^-phenetidine  gives 
1  -Et  2-ketopimelate  p-ethoxyphenylhydrazone,  m.p.  114°,  cyclised  by 
10%  H2S04  in  EtOH  to  Ett  y-(2-carboxy-5-ethoxy-3-indolyl)butyrate, 
m.p.  93°;  the  free  acid,  m.p.  206°,  is  decarboxylated  by  heating 
with  a  small  amount  of  powdered  glass  to  220 — 230°  to  y-(5-ethoxy- 

3- indolyl)butyric  acid,  m.p.  133°  [El  (III),  m.p.  69°,  and  Me  ester 

(IV),  m.p.  84°]  (III)  is  reduced  (EtOH-Na)  to  h-h-ethoxy-3-indolyl- 
butyl  alcohol,  b.p.  215°/2  mm.  (phenylurethane,  m.p.  117 — 118°).  (IV) 
with  N2H4,HaO-EtOH  at  130 — 145°  yields  y-(5-ethoxy-3-indolyl)- 
butyrhydrazide,  m.p.  157°,  which  with  aq.  HN02  at  0°  gives  the 
corresponding  azide ;  this  added  in  small  amounts  to  H20  at  100° 
fails  to  yield  Ar.V/-bis-(5-ethoxy-3-indolyl)propylcarbamide,  but 
the  waste  liquor  affords  y-(5-ethoxy-3-indolyl)propylammoniu»i 
chloride,  m.p.  205°.  F.  O.  H. 

Strychnine  alkaloids.  CX.  Strychnone  and  ^-strychnone  as  by¬ 
products  of  the  preparation  of  ^-strychnine.  Further  experiments  in 
the  series.  CXI.  Transformations  of  dihydro-<>-stryehnine.  H 

Leuchsand  F.  Rack  (Ber.,  1940,  73.  [B],  731—739,  811— 817).— CX. 
The  neutral  by-products  (10 — 15%)  obtained  during  oxidation  of 
strychnine  (I)  in  CHC13  by  Fehling's  solution  (A.,  1937,  II,  435)  con¬ 
tain  strychnone  (II)  (3 — 4-5%),  C21H20O3N2,  sinters  240°,  m.p. 
~268°  (decomp. ;  vac.),  [a]  —667 °jd  in  CHC13,  and  p -strychnone  (III) 
(~0-5%),  C2jH20O4N2,  m.p.  315 — 317°  (decomp.;  vac.),  [a]  +33-3°/ 
d  in  CHClj.  In  (II)  the  CH2  next  to  N-6  has  been  oxidised  to  CO, 
so  that  (II)  is  "  diamidostrychnine  "  and  its  neutral  properties  are 
accounted  for.  H2-Pt02  converts  (II)  in  50%  AcOH  into  a  Ht- 
derivative,  m.p.  165 — 175°  (vac  ),  [a]  —365 ° jd  in  CHC13.  12N-HC1 
at  room  temp,  hydrolyses  (II)  to  the  NH2-acid,  "  strychnone  hydrate  ” 
(IV),  sinters  200°,  m.p.  220—225°  (vac.),  and  an  amorphous,  blue 
product,  C42H33OsN2,HC1.  (IV)  is  sol.  in  NH,  or  HCI;  its  hydro¬ 
chloride  is  readily  hydrolysed.  Ac,0  at  100°  reconverts  (IV)  into  (II). 
Hj-PtOj  converts  (III)  in  50%  AcOH  into  its  /^  derivative,  sinters 
290°,  m.p.  ~330°  (decomp. ;  vac.),  [a]  +116°/<i  in  AcOH,  previously 
obtained  as  an  impurity  in  dihydro-r//-strychmne.  Adding  S02  to 
strychnine  oxide  in  warm  aq.  HCI  gives  (I)  and  an  inner  salt, 
C21H2202N2,S03,  m.p.  270 — 275°  (decomp.;  vac.),  containing  a 
semipolar  N-S  linking.  ^-Strychnine  reacts  with  aq.  S02  only  in 
presence  of  pptd.  Mn02;  warming  this  mixture  gives  C-sulphonic 
acids,  (a)  decomp.  280 — 305°,  [a]  —150 °/d  in  0-lN-NaOH,  and  ( b ) 
+  5H20,  [a]  (anhyd.)  —189 °/d  in  0-lN-NaOH.  At  100 — 125°/vac., 
(6)  becomes  orange  and  loses  >5  H20,  presumably  forming  an  an- 
hydro-salt  or  lactone.  Zn  dust  in  boiling  50%  AcOH  converts  (a) 
into  strychninesulphonic  acid-I,  [a]  —230°  in  0-lN-NaOH.  N- 
" let hvl-.sK.- i/j- strychnine  (V),  with  S02-Mn02  also  gives  a  mixture; 
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IB'lN-NaOH  n’  —1280 °fd,  and  a  mixture,  [a]  —  3T8°/d  in 

Ln A  :n  'JMe  isolated.  Although  a  ketone,  (V)  gives  no  oxime 
thlorate  (VI)-  '"f1-)  gives  only  a  Br ,-compound  (50%)  [per- 

!•  ,  , r.  attached  to  a  C.H,  nucleus].  Only  amorphous 

^hWate  ^‘rral"ed,  £rom  (V)  by  KMnO.-COMe,.  The  metho- 

l  ^bromide'  -h°ncleVSOnd  '  1H  Hj°  g‘Ve  °"ly 

If.  ”  ~n a  ’ence  yields  the  Brr -derivative  methoper chlorate. 

With  NaOMe  (VII)  gives  the 

•\Th  nn’Tiri  at  *i7in»'25  2  (contains  C.C-OMe  ,  which  with  aq. 

On'ILOH.HC1  at  100  and  then  HCIO.,  or  a  trace  of  hot  HCIO,,  yields 
fcthe  methoper  chlorate ,  C22H2403N2,MeC104,  m.p.  290—295“  (decomp.). 
•With  Br  LiiCij  at  0  and  then  aq,  HCIO,.  (VIII)  gives  a  perbromide 
"and  thence  a  B>y derivative  methoperchlorate,  C22H2203N  2Br,,McC104, 
decomp.  200—550  .  Reduction  of  the  methiodide  of  (VIII)  by  Na- 
Hg  in  H20  gives  an  amorphous  mixture,  whence  Mel  yields  a  small 
amount  of  a  salt,  C24H30O3N2,MeI,  m.p.  275 — 278°  (decomp.); 
Na-Hg  reduces  (VIII)  in  MeOH  to  a  product,  m.p.  170—172°  (vac.). 
Oxidation  of  (VIII)  by  KM  nO,-CO\te2  gives  no  identifiable  products ; 
that  of  the  ether,  C24H3203N2  (IX),  results  only  iri  hydrolysis  to  the 
base,  C23H30O3N2  (perchlorate).  The  base.  C24H3403  N2,  m.p.  1^8° 
(A.,  1938,  II,  208),  with  CNBr  in  C„H,  gives  the  quaternary  salt 
(derived  perchlorate,  m.p.  —280°)  and  cyanoamide,  C24H3103N2, 
m.p.  110°  (decomp.) ;  (IX)  gives  similarly  a  quaternary  salt  [derived 
methoperchlorate,  C23H30O3N2,MeClO4,  m.p.  295 — 300°  (decomp.)] 
and  cyanoamide,  C24H2?03N3,  sinters  155°,  m.p.  165 — 166°.  The 
base,  C23H2803N2,  obtained  by  reducing  the  methiodide  of  (V)  by 
JJa-Hg,  with  KMnO,  in  COMe2  at  0°  gives  10%  of  a  neutral  substance, 
m.p.  295°  (vac.),  containing  CO-N(6). 

CXI.  H2-Pt02  converts  i/f-strychnine  in  HCl-HjO-AcOH  partly 
into  dihydro-0-strychnine  (X),  C21H2103N2,  m.p.  240 — 243°  (vac.), 
[a]  +38-7°/d  (lit.  +34-5°)  in  CHC13,  which  is  purified  as  hydro¬ 
chloride  or  hydrobromide  and  gives  the  Me  ether  (XI),  m.p.  ~209° 
(vac.).  With  C12-CC14,  (X)  in  HC1  gives  a  C7, -derivative,  sinters 
270°,  m.p.  280 — 282°  (decomp.;  vac.),  [a]  — 59-7°/rf  in  CHC13,  best 
isolated  by  way  of  the  Me  ether,  m.p.  212 — 215°  (vac.),  [a]  +  51°/d  in 
CHC13.  With  aq.  Br-HBr,  (X)  gives  the  Br,-derivative,  m.p, 
240 — 244°  (decomp. ;  vac.),  [a]  — 61 :  in  CHC13  [Me  ether,  m.p.  205 — 
207°  (vac.)].  With  PhCHO  and  NaOMe-MeOH,  (XI)  gives  a  little 
benzylidene- .  m.p.  209 — 215°,  [a]  —108 ° /d  in  CHC13  (positive  Otto 
reaction)  (much  ^-derivative  is  formed),  and  thence  (Na-Hg  in 
HCl-MeOH-H20)  benzyl-p-dihydrostrychnine,  m.p.  208 — 212°  (vac.), 
decomp.  220°  [m.p.  235 — 238°  (decomp. ;  vac.)]  (hydrochloride), 
which  is  also  obtained  by  catalytic  hydrogenation  of  benzylidene- 
or  benzyl-ifi-strychnine ,  m.p.  125 — 135°  (vac.),  decomp.  145°. 

Boiling  NaOMe-MeOH  converts  (X)  into  isodihydro-iji-strych- 
nine  Me  ether  (XII),  sinters  at  325°,  m.p.  —345°  (decomp.; 
block),  [a]  +116 ’’jd  in  CHC13,  which  yields  isodihydro-p-strychnine, 
m.p.  332 — 334°  (decomp  ;  vac.)  [ CHPh \  derivative,  m.p.  190 — 192° 
(decomp, )  (negative  Otto  reaction)];  this  absorbs  6  H  (PtOs; 
HCl-AcOH-H20),  yielding  13-4%  of  a  base,  C2IH2,02N2,  m.p.  226 — 
228°,  [a]  —42°  in  CHC13  (perchlorate,  sinters  —141°),  previously  (A., 
1934,  312)  obtained  from  isodihydrostrychnine  and  in  which 
N ( a) -C O-Cl  I o'O  I *i) ‘Cl 1 2  has  been  converted  into  N *CO*C  HICH  + 
OH-CHj-.  In  Ac20  (blue  solution)  or  Ac20-C5H5N  at  100°,  (XII) 
gives  the  ON -Ac2  derivative,  m.p.  248 — 250°  (decomp.;  vac.). 
In  Ac20  at  100°,  (X)  or  (XI)  gives  a  salt,  C23H2,04N2C104,  m.p. 
—280 — 285°  (decomp,  from  270°;  block),  and  —10%  of  the  'S-Ac 
derivative,  m.p.  267 — 269°  (decomp. ;  vac.)  (the  main  product 
formed  by  Ac20-C8H6N) ;  this  salt  absorbs  6  H  (Pt02-H20)  to  give 
a  product,  m.p.  —290°  (decomp.),  of  uncertain  composition,  [a] 
are[a%°.  F  R.  S.  C. 

Veratrine  alkaloids.  XIX.  Protoveratrine  and  its  alkamine, 
protoverine.  W.  A  Jacobs  and  L.  C.  Craig  (J .  Biol.  Chem.,  1943, 149, 
271 — 279;  cf.  A.,  1942,  II,  240). — Protoveratrine  (I),  C3,Hel013N, 
decomp.  275°  (depends  on  rate  of  heating)  after  darkening  and 
sintering,  and  warm  aq.  NaOH-MeOH,  followed  by  CHC13  extraction 
and  saturation  with  COz  [limits  formation  of  (III)],  give,  after  de¬ 
comp.  of  the  CHC13  compound,  protoverine  (II),  C27H4308N,  anhyd. 
(dried  at  120° /2  mm.)  or  +HzO,  slowly  softens  and  melts  at  210 — 
216°,  or  +2MeOH,  softens  to  a  resin  at  195 — 200°,  [a]“  —12°  in 
C5H6N.  A  little  iso protoverine  (III) ,  decomp.  264°  after  sintering  and 
darkening,  [a]f?  —42°  in  C5H6N,  is  also  isolated,  and  it  can  be 
obtained  by  isomerisation  of  (II)  with  aq  MeOH-NaOH  at  50°. 
(II)  and  COMe2-HCl-MeOH  yield  acetonylprotoverine,  C30H47O8N, 
sinters  and  colours  at  >235°,  and  gradually  melts  to  a  dark  mass  at 
253 — 256°  [hydrochloride,  m.p.  278 — 281°  (decomp.),  after  sintering] ; 
(I)  does  not  give  a  similar  derivative.  (II)  and  Na-BuOH  (but  not 
H2-Pt02)  afford  a  //..-compound,  decomp.  >300°,  increasing  de¬ 
comp.  at  330 — 335°,  [o]“  —54°  in  C3H6N.  (Ill)  and  H2-MeOH- 
PtOa  yield  a  //^derivative,  slow  decomp,  at  315 — 320°  after  softening 
and  discoloration,  [a]j,5  —49°  in  C6H5N.  (II)  behaves  as  a  tert.  base, 
and  contains  a  double  linking  and  probably  9  OH  groups,  and  is  a 
hexacyclic  tert.  sterol  base.  Structures  of  (I)  and  (II)  are  discussed, 
and  the  relation  between  veratrine  and  potato  alkaloids  is  noted 
(cf.  Prelog  et  al.,  A.,  1943,  II,  106).  .  A.  T.  P. 

Lunamaridine,  C16H1502N,  m.p.  209 — 210°,  from  bark  of  Lunasia 
amara. — See  A.,  1943,  III,  675.  • 
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Mercurated  aryl  alkyl  ketones. — See  B.,  1943,  III,  225. 

IX.— PROTEINS. 

Polarographic  researches  on  proteins.  I.  Polarography  as  a 
research  method.  C.  Tropp.  II.  Application  to  changes  of  state 
of  fibrinogen.  L.  Jiihling,  C.  Tropp,  and  E.  Wohlisch.  III.  Albu¬ 
min,  globulin,  fibrinogen,  plasma,  and  serum.  C.  Tropp,  L.  Jiihling, 
and  F.  Geiger  (Z.  physiol.  Chem.,  1939,  262,  199 — 209,  210 — 224, 
225 — 242). — I.  An  exposition  of  the  method  and  its  application  to 
proteins. 

II.  Pure  fibrinogen  (I)  behaves  polarographically  like  other  S- 
containing  proteins,  giving  the  typical  double  step  curve.  Heat- 
denaturation  of  (I)  in  10%  CO(NH2)2  solution  causes  elevation  of 
both  protein  steps.  When  treated  with  thrombin  in  10%  CO(NH2)2 
the  corresponding  elevation  of  both  steps  is  only  seen  after  dilution 
of  the  CO(NH2)2  content  to  3%.  Trypsin  elevates  both  protein 
steps  at  room  temp,  and  at  40°.  When  the  action  of  the  enzyme 
is  prolonged,  the  first  step  disappears  and  the  second  is  flattened. 
The  first  step  is  correlated  with  the  acid-amide  linking.  The 
elevation  of  the  second  step  marks  the  increase  in  cystine  materials 
due  to  enzyme  action.  The  flattening  of  the  second  step  denotes 
that  under  the  influence  of  continued  alkaline  enzymic  hydrolysis 
the  liberated  cystine  escapes  detection  owing  to  oxidation. 

III.  Albumin  and  globulin  (II),  like  (I),  show  a  definite  elevation 

of  both  protein  steps  on  heat-denaturation.  The  max.  protein 
concn.  permitting  polarographic  analysis  is  for  (II)  3-2%,  for  (I) 
0-48%,  for  other  proteins  intermediate  concns.  The  polarographic 
dilution  curves  are  shown  as  plane  diagrams  which  differ  for  each 
protein.  All  show  a  “  cross-over  effect  ”  due  to  the  lowering  of  the 
second  below  the  first  step.  At  high  dilutions  all  the  protein  systems 
show  similar  behaviour.  The  plasma  and  serum  diagrams  are 
interpreted  as  interference  diagrams  of  the  corresponding  basal 
proteins.  The  proteins  examined  can  all  be  differentiated  polaro¬ 
graphically.  J.  H.  B. 

Fractionation  of  protein  mixtures  by  electrophoresis.  H.  Gut- 
freund  (Biochem.  J.,  1943,  37,  186 — 189), — Proteins  are  separated  by 
electrodialysis  in  a  buffer  at  the  isoelectric  point  of  the  one  to  be 
purified.  The  others  collect  at  the  top  or  bottom  of  the  cell,  and 
are  separated  by  carefully  removing  suitable  portions  of  the  cell 
contents,  leaving  the  desired  protein  electrically  homogeneous. 

R.  L.  E. 

Iron  proteins  of  spleen.  Structure  of  ferritin.  R.  Kuhn,  N.  A. 
Sorensen,  and  L.  Birkofer  ( Ber .,  1940,  73,  [B],  823 — 837). — Ferritin 

(I)  is  obtained  by  Laufberger’s  method  (A,,  1938,  III,  208)  from  the 
spleen  of  horses,  dogs,  cats,  or  jackals,  but  not  from  that  of  guinea- 
pigs,  rabbits,  or  a  whale,  although  the  spleen  of  the  latter  group 
was  rich  in  Fe.  Spleen  containing  (I)  is  stable  at  80° ;  others 
coagulate.  (I)  is  dimorphic,  and  has  [a]§j  ±30°  in  H20.  All  the 
Fe  is  Fe’"',  being  liberated  as  Fe”‘  by  dil.  HC1  but  unaffected  by 
2  :  2/-dipyridyl.  Reduction  to  Fe”  is  impossible  without  removal 
of  Fe  from  the  mol.  (I)  has  no  catalase,  peroxidase,  tyrosinase, 
aldehyde-dehydrase  or  -mutase  action,  confirming  the  view  that 
biological  catalysts  function  only  when  a  change  of  valency  is 
possible.  The  Fe  content  of  (I)  can  usually  be  raised  to  —21%  (cf. 
loc.  cit.),  but  occasionally  to  24%.  Dialysis  against  n-HCI  removes 
the  Fe  and  all  the  P.  The  S  is  entirely  accounted  for  as  cysteine 

(II)  and  methionine  (III).  Hydrolysis  by  boiling  6n-H2S04  gives 

Fe2(S04)3,  H3P04,  guanine,  adenine,  thymine,  cytosine,  a  reducing 
sugar  (IV)  (?  deoxyribose;  gives  no  pentose  reaction),  and  NH2- 
acids.  Determination  of  the  N  content  of  the  purines,  the  reducing 
power  of  (IV),  and  the  H3P04  indicate  that  these  ingredients  are 
totally  accounted  for  as  the  thymonucleic  acid  of  Tevene  et  al.  (cf. 
A.,  1908,  i,  587).  (I)  containing  21  1%  of  Fe  contains  also  54-5% 

of  protein  and  12-1%  of  nucleic  acid  ;  the  residual  33-4%  necessitates 
the  Fe  being  present  as  Fe02H  (theory  33-6%)  and  excludes  its 
presence  as  Fe(OH)3.  The  absorption  spectrum  of  (I)  (steady  rise 
in  £  from  0  at  600  m/i.  to  -2300  at  -380  mM. ;  no  max.)  resembles 
that  of  Fe(N03)3  at  pH  6-6  (acetate  buffer),  confirming  the  presence 
of  Fe”'.  Quant,  measurement  of  the  pptn.  by  (NH4)2S04  confirms 
the  homogeneity  of  (I).  Determination  of  various  NH2-acids  shows 
that  no  one  NH3-acid  can  be  attached  to  all  the  Fe;  the  following 
mol.  composition  is  indicated  by  these  analyses  :  arginine  72, 
histidine  2  lysine  24,  glvcine  18,  phenylalanine  6  or  8,  tyrosine  48, 
tryptophan  ?  6,  (II)  12, '(III)  12,  S  24,  P  48,  Fe  470  ( ?  2  X  288  = 
576).  It  is  thus  probable  that  for  (I)  containing  24%  of  Fe  each 
peptide  linking  corresponds  to  1  Fe  atom.  R.  S.  C. 

X.— MISCELLANEOUS  UNCLASSIFIABLE 
SUBSTANCES. 

Lichen  substances.  XCV.  Zeorin  group.  II.  Y.  Asahina  and 
I.  Yosioka  (Ber.,  1940,  73,  [B],  742—747;  cf.  A.,  1938,  II,  289).— 
Yields  of  atranorin  and  zeorin  (I),  respectively,  are  from  Anaptychia 
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speciosa,  Mass.,  4-1  and  1-0,  A,  hypoleuca  (Muelenb.),  Wain.,  3-4  and 
1-4,  and  A.  heterochroa,  Wain.,  1-2  and  0-45%  [contains  also  a 
(?  hydroxyanthraqninone)  dye,  ?  blastenin,  m.p.  278°].  In  AcaO- 
C6H6N  at  75°,  (I)  gives  the  acetate,  m.p.  225 — 227°  ( loc .  cit.,  m.p. 
178°),  which  gives  no  colour  with  C(N02)4.  Boiling  AcOH  dehydrates 

(I)  to  anhydrozeorin  acetate  (II),  m.p.  211 — 215°  (loc.  cit.,  158°),  [a]!? 
+  94-52°  in  CHC13,  and  mixed  isomerides  (III),  m.p.  65 — 75°.  Crude 

(II)  and  (III)  are  hydrolysed  by  boiling  20%  KOH-MeOH  to  pure 

(m.p.  211 — 214°)  and  impure  anhydrozeorin,  C30H50O,  respectively. 
HCl-EtOH  dehydrates  (I)  to  zeorinin  (IV),  C30H mO,  m.p.  181 — 183°, 
Mr?  +50-0°  in  CHC13  [yellow  in  C(N02)4;  acetate  (V),  m.p.  197 — 
200°;  reddish-violet  Liebermann  reaction].  Na2Cr20,  oxidises 
(IV)  in  AcOH  at  >60°  to  zeorinone,  C30H4aO  (CO  in  place  of  CH2), 
m.p.  184°  (no  acetate  or  oxime).  With  CrOa-AcOH  at  60 — 65°,  (V) 
gives  a  saturated  [C(N02)4]  acetate,  C32H5204,  m.p.  230 — 236°  [oxime, 
m.p.  293°  (decomp.)],  containing  CO  in  place  of  CH2  and  CH-C-OH 
in  place  of  C1C.  Bz02H-CHCl3  or  30%  aq.  H202  in  AcOH  converts 
(IV)  into  zeorinin  oxide  (VI),  m.p.  286 — 289°  (289°),  [a]*?  +62-5°  in 
CHClj  [ acetate ,  m.p.  255 — 257°,  also  obtained  from  (V)  and  hydrolysed 
by  KOH-MeOH  to  (VI)],  which  with  cone.  HCl-EtOH  at  100°  gives 
iso dehydrozeorinin  (VII),  m..p.  183 — -185-5°  [reddish-violet  Lieber¬ 
mann  reaction;  orange  red  in  C(NOa)4;  acetate,  m.p.  223 — 227°]. 
(VII)  contains  2  C.C  and,  when  hydrogenated  (Pt-black;  AcOH), 
slowly  absorbs  2  H  to  regenerate  (IV)  having  the  difficultly  reducible 
C:C.  H2-Pd-black  reduces  (IV)  to  deoxyzeonn  (VIII),  C30H62O, 
m.p.  166 — 167°,  [a]r?  +48-62°  in,  CHC13  (red  Liebermann  reaction; 
no  colour  in  C(N02)4;  acetate,  m.p.  182 — 183°],  oxidised  by  CrO,- 
AcOH  at  room  temp,  to  deoxy zeorinone,  C33H60O,  m.p.  164 — 165°, 
Md  +16-87°,  unchanged  by  Se02  at  100°  and  reduced  by  Na-EtOH 
to  (VIII).  R-  S.  C. 

mould  tissue.  XVI.  Isolation  of  fungus  cerebrin  from  the 
mycelium  of  Aspergillus  sydowi.  N.  Bohonos  and  W.  H.  Peterson 
(].  Biol.  Chem.,  1943,  149,  295—300;  cf.  A.,  1938,  III,  151).— A 
cryst.  lipin  (I),  C16H33  0  6N,  m.p.  142-5—143°,  [a]f?  +11-9°  in  C6H6N, 
obtained  from  A.  sydowi,  is  probably  identical  with  fungus  cerebrin 
(Reindel  et  a!.,  Annalen,  1940,  544,  116).  (I),  obtained  by  Et20 

extraction  of  the  insol.  residue  after  autolysis  and  alkali  extraction  of 
the  mycelium,  is  purified  through  the  tetra-acetate,  C51H101OsN,  m.p. 
67 — 67-5°,  [a]|?  +20-6°  in  CHC13.  (I)  appears  to  be  bound  in  mould 
tissue,  as  it  is  not  obtained  from  unautolysed  mycelium.  It  is 
degraded  at  235°,  H20  is  lost,  and  a  product,  m.p.  74 — 75°  (softens 
at  71°),  is  obtained.  (I)  and  Pb(OAc)4-CHCl3-AcOH  at  40 — 50° 
yield  (a)  a  ketone,  C18H320  (dinitrophenylhydrazone ,  m.p.  94 — 95°), 
and  ( b )  a  product  hydrolysed  by  boiling  HCl-MeOH  to  (probably)  a 
compound,  C4Hg03  (2  ;  4-dinitrophenylhydrazone,  decomp.  270 — 
280°),  and  (mainly)  the  Me  ester,  m.p.  68- — 71°,  of  a  OH-acid ;  the 
free  acid  "(II),  C26H  620  3,  m.p.  102-5 — 104-5°  (NHt  salt ;  chloral  deriv¬ 
ative,  m.p.  65 — 66°),  is  obtained  by  boiling  KOH-EtOH.  (II)  and 
Pb(OAc)4-AcOH  give  (probably)  an  aldehyde  (semicarbazone,  m.p. 
113-5 — 114°),  Data  confirm  the  structure  suggested  for  fungus 
cerebrin  by  Reindel  et  al.,  who  also  prepared  similar  derivatives. 

A.  T.  P. 

Caneine,  C12H2d03N2,  m.p.  188 — 189°  (picrate,  m.p.  120 — 121°), 
and  kitagine,  C,H703N,  m.p,  240 — 242°,  from  jack  beans. — See  A., 
1943,  III,  702. 

Lignin.  XL.  Enzymic  degradation  of  polymeric  carbohydrates. 
VII.  Fractionation  of  linden  wood  and  enzymic  degradation  of  the 
fractions.  T.  Ploetz  (Ber.,  1940,  73,  [13],  790 — 794). — When  linden 
wood  (1'ilea  tomentosa)  is  digested  for  14  days  with  (CH2-NH2)2-CuO, 
—34%  of  a  residue  (A)  is  obtained.  Acid  ppts.  —42%  from  the 
solution;  —24%  remains  sol.  The  components  of  lower  OMe 
content  are  preferentially  dissolved.  A  fraction  containing  75%  of 
pentosan  had  3-28%  of  OMe,  indicating  that  the  OMe  of  the  sugars 
occurs  mainly  in  the  pentosans.  (+)  is  rapidly  attacked  by  snake 
venom  (cf.  loc.  cit.)-,  up  to  50%  degradation  the  loss  in  wt.  is 
accounted  for  by  the  sugar  in  solution ;  thereafter  discrepancies 
occur.  58-5%  degradation  is  finally  achieved;  the  insol.  material 
(B)  is  then  a  1  ;  1  lignin-sugar  complex,  containing  only  a  little 
pentose.  Treatment  of  (B)  with  (CH2-NH2)2-CuO  leaves  8-8%  of 
residue,  containing  78-9%  of  lignin ;  acid  ppts.  from  the  solution  a 
small  amount  of  material  which  is  degraded  enzymically  to  the  1  :  1 
complex,  which  now  contains  no  pentose.  Treating  the  solution 
from  (B)  with  acid  gives  a  product,  which  suffers  62-1%  of  enzymic 
degradation,  the  insol.  portion  (C)  then  containing  39%  of  lignin. 
Repetition  on  (C)  of  the  two  degradative  procedures  gives  an  insol. 
material  containing  53-8%  of  lignin,  i.e.,  the  1  :  1  complex. 

R.  S.  C. 

Reaction  of  sulphanilamide  [with  lignin]. — See  A,,  1943,  II,  298. 

Lignin  esters. — See  B.,  1943,  II,  281. 

XI.— ANALYSIS. 

New  technique  for  ultimate  micro-analysis  of  organic  compounds. 

R.  Belcher  and  C.  E.  Spooner  (J.C.S.,  1943,  313 — 316). — A  technique 
is  described  for  the  micro-determination  of  C,  H,  S,  and  halogens  in 


org.  compounds,  by  combustion  at  800°  in  a  rapid  stream  of  02  (50  ml. 
per  min.)  without  catalysts.  Ag  gauze  near  the  exit  absorbs  inter¬ 
fering  acid  gases,  S  being  determined  gravimetrically  in  the  aq. 
extract  of  this.  Halogens  and  N  oxides  are  absorbed  in  external 
absorbents,  halogens  being  determined  titrimetrically.  A.  Li. 

Micro-determination  of  nitrogen  in  organic  compounds  by  Kjel- 
dahl’s  method.  E.  I.  Aizenschtadt  ( Zavod .  Lab.,  1940,  9,  233 — 231). 
— Reduction  of  N02-  and  NO-compounds  by  glucose  often  requires 
boiling  for  3 — 5  hr .  J .  J .  B. 

Semi-micro-analysis  of  anions. — See  A.,  1943,  I,  262. 

Tentative  method  for  the  determination  of  mono-  and  di-un- 
saturated  glycerides.  A.  R.  S.  Kartha  and  K.  N.  Menon  ( Proc . 
Indian  Acad.  Sci.,  1943,  17,  A.  114 — 118). — The  fat  or  oil  is  oxidised 
by  KMn04-C0Me2  and  tri-saturated  glycerides  are  removed.  The 
mixture  of  mono-  (I),  di-  (II),  and  tri-azelaoglycerides,  dissolved  in 
Et20,  is  washed  5  or  6  times  with  5%  aq.  Na2C03  and  the  extract 
and  washings  are  rejected,  thus  removing  all  the  monobasic  acids, 
triazelain,  and  a  portion  of  the  (II).  The  solution  is  cautiously 
extracted  with  10%  aq.  K2C03  and  H20  to  extract  (I)  and  (II). 
The  combined  extract  and  washings  are  acidified  with  dil.  H2S04  to 
Congo-red  and  thoroughly  extracted  with  Et20.  The  extract  is 
dried  over  anhyd.  MgSO,  and  the  solvent  is  removed  completely 
under  reduced  pressure  at  a  very  low  water-bath  temp.  The  sap. 
val.  of  a  portion  of  the  residue  is  determined,  this  corresponding 
with  a  mixture  of  (I)  and  (II).  The  remaining  residue  is  dissolved 
in  EtzO  and  washed  alternately  with  NaHC03  and  HaO;  the  com¬ 
bined  washings  and  extract  are  acidified  with  dil.  H2S04  and  the 
pure  (II),  after  being  dried,  are  used  for  determination  of  sap.  val. 
The  method  is  applied  to  the  oils  of  Mimusops  elangi  and  latropha 
curcas.  H.  W. 

Polarographic  determination  of  small  concentrations  of  aldehydes 
and  peroxides.  M.  N.  Michailova  and  M.  B.  Neiman  (Zavod.  Lab., 
1940,  9,  166 — 168). — 10-8  g.  of  MeCHO  or  H2Oa  can  be  estimated 
in  presence  of  a  large  excess  of  Os  by  the  height  of  the  polarographic 
wave.  J.  J.  B. 

Identification  and  determination  of  /S-phenyl+opropylamine  and 
/TphenyliTopropylmethylamine.  G.  Dultz  (Z.  anal.  Chem.,  1940, 
120,  84 — 88). — The  two  compounds  are  detected  by  the  use  of 

Kofler’s  micro-m.p.  and  sublimation  procedure  (cf.  A.,  1942,  II,  1). 
For  the  determination  tablets  are  extracted  with  CHC13  in  presence 
of  NaOH,  excess  of  0-01n-H2S04  is  added,  the  CHC13  removed,  and 
the  excess  of  H2S04  titrated  with  NaOH  using  Tashiro's  indicator 
(100  c.c.  of  0-03%  Me-red  +  15  c.c.  of  0-1%  methylene-blue). 

F.  N. 

Determination  of  nicotinic  acid.  R  G.  Martinek,  E.  R.  Kirch,  and 
G.  L.  Webster  (J.  Biol.  Chem.,  1943,  149,  245— 249).— 3  .4:1- 
NH2-C6H3(0H)-C02H  is  preferred  to  NH2Ph  etc.  as  chromogenic 
amine  in  the  CNBr-nicotinic  acid  reaction ;  the  method  is  less  crit. 
with  respect  to  pH  control  and  time  of  comparison  of  colour;  the 
colour  reaches  a  max.  in  5  min.  and  is  stable  for  + 15  min. 

A.  T.  P. 

Determination  of  nicotinic  acid  ;  modifications  of  the  micro¬ 
biological  method. — See  A.,  1943,  III,  753. 

Determination  of  nicotinic  acid  and  its  amide. — See  A.,  1943,  III, 
684. 

Determination  of  nicotine  and  nornicotine  in  mixtures.  L.  N. 

Markwood  ( J .  Assoc.  Off.  Agric.  Chem.,  1943,  26,  283 — 289). — 
Nornicotine  (I)  is  converted  into  nitrosonornicotine  and  unchanged 
nicotine  (II)  is  removed  by  steam-distillation  at  pH  10.  The 
procedure  is  repeated  after  methylation  of  (I)  to  (II)  with  CH20- 
HCOjH.  Recoveries  of  97 — 98%  are  recorded.  A.  A.  E. 

Spectrophotometric  methods.  Determination  of  quinine  by 
absorption  spectrophotometry.  J.  Carol  (J.  Assoc.  Off.  Agric.  Chem., 
1943,  26,  238 — 241). — With  the  aid  of  a  Beckmann  quartz  spectro¬ 
photometer  quant,  measurements  could  be  made  at  250-5,  318-0,  and 
347-5  m fa.  Many  compounds  frequently  present  in  preps,  of  quinine 
show  no  absorption  at  347-5  my..,  so  that  separation  is  frequently 
unnecessary.  Separation  from  aloin,  podophyllin,  anthraquinone 
derivatives,  other  cinchona  alkaloids,  and  yellow  dyes  is  necessary. 

A.  A.  E. 

Lignin.  XXXVHI.  Determination  of  lignin.  K.  Freudenberg 
and  T.  Ploetz  (Ber.,  1940,  73,  [B],  754 — 757). — The  concn.  of 
H2S04  used  in  determining  lignin  can  be  that  which  gives  the  min. 
yield,  but  sometimes,  e.g.,  with  linden,  no  such  min.  exists.  It  is 
thus  better  to  use  that  concn.  which  gives  a  “  lignin  ”  having  max. 
OMe  content,  i.e.,  for  Picea  excelsa  and  Tilea  tomentosa  75  and  for 
Fagus  silvatica  and  Sambucus  nigra  66-4 — 66-5%.  The  analytical 
method  is  detailed.  ,  R,  S.  C. 
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'  I.— ALIPHATIC. 

[  Modem  methods  of  preparative  organic  chemistry,  n.  Reduc- 
"  tion  according  to  Meerwein  and  Fonndorf  and  oxidation  according 
f  to  Oppenauer.  T.  Bersini  m.  Oxidations  with  lead  tetra-acetate 
and  periodic  acid.  R.  Criegee  (Angew.  Chem.,  1940.  53,  266 — 271, 
291,  321— 326).— Reviews. 

Raman  spectra  of  meso-  and  rf/-disubstituted  butanes. — See  A., 
1943,  I.  249. 

Addition  of  hydrogen  fluoride  to  halogeno-olefines.  A  L.  Henne 
and  E.  P.  Plueddeman  ( J .  Amer.  Chem.  Soc.,  1943,  65,  1271 — 1272). 

;  — CHMeiCHCl  and  HF  at  100“  give  CHMeF-CH2Cl  (20%),  b.p. 

!  68-5°,  CHMeCl-CHtCl  (20%),  CHEtCIF  (10%),  b.p.  46—49°,  CHEtF2 

(a  trace),  and  tar.  CHEtiCHCl  and  HF  at  65°  give  CHPr°ClF  (10%) 
(identified  by  its  b.p.  73 — 76°),  C4HeCl2  (5%),  and  tar  (60% ;  more 
at  higher  temp.).  CHEtCIF  is  distinguished  from  CHMeF-CH2Cl  by 
not  reacting'with  Zn  and  by  being  obtained  also  from  CHEtCl2  by 
HgF2.  CMe2iCHCl  and  HF  at  0°  or  —23°  (much  tar  formed  at 
higher  temp.)  readily  give  a-chldro-a-fluoroisobutane  (65%),  f.p. 
—  69-3°,  b.p.  82-5°,  also  obtained  from  CH2iCMe-CH2Cl  owing  to  the 
isomerising  effect  of  HF  and  identified  by  non-reaction  with  Zn  and 
synthesis  from  CHPr0Cl2  by  HgF2.  Results  with  CH2lCEtCl, 
CH jICMeCl,  CHMelCMeCl,  and  CHMelCEtCl  confirm  those  of 
Renoll  (A.,  1942,  II,  294) ;  those  with  CPhCiXH2  are  inconclusive, 
CH2:CC12  and  HF  at  65°  give  CMeCl2F  (50%),  f.p.  -103-5°,  b.p. 
32-0°,  CMeCl.  (5%),  and  tar  (10%).  CHEt:CCl2  and  HF  at  65°  give 
CPraCl2F  (28%)  and  CPr“ClF2  (15%;  more  at  higher  temp.). 
CMe2lCCl2,  b.p.  109°,  and  HF  at  100°  give  mainly  CPrf>Cl2F  (35%), 
b.p.  105—109°.  (CHC1!)2  does  not  react  with  HF.  cis-  or  trans- 

CMeClICHCl  and  HF  at  120°  give  7  and  10%,  respectively,  of 
CMeF2-CH2Cl,  f.p.  -91-7°,  b.p.  88-6°,  with  5  and  8%,  respectively, 
of  CMeCIF-CHjCl.  Similarly,  CMe F1CHC1  ( trana -  more  readily)  and 
HF  give  CMeFj-CHjCl.  CHCKCCl,,  CMeCKCClj,  and  (CC12!)2  do  not 
react  with  HF.  CC121CC1-CC13  undergoes  substitution  in  the  CC13 
at  high  temp.  fi-Chloro-fl-fluoro-n-butane,  f.p.  —110°,  b.p.  67-7°, 
gives  CMeEtF2.  R.  S.  C. 

•  Acid  strengths  of  aliphatic  nitro-compounds. — See  A.,  1943,  I, 
278. 

Volatile  plant  substances.  XXTTT  Presence  of  n-octan-y-ol  and 
its  acetate  in  oil  of  pennyroyal  [Mentha  pulegium,  L.).  Y.  R.  Naves 
( Helv .  Chim.  Acta,  1943,  26,  1034 — 1036). — The  isolation  is  described 
of  »-octan-y-ol  (I),  b.p.  176— 176-5°/732  mm.,  52— 53°/2-2  mm., 
Mi?  +7-93°,  further  characterised  by  its  conversion  into  n-octan-y- 
one  (semicarbazone,  m.p.  117 — 117-5°),  which  is  oxidised  to  n- 
CsHijCOjH.  After  removal  of  (I)  by  H3BOa  the  fraction  gives  an 
octyl  acetate,  b.p.  176 — 176-5°/  728  mm.,  74°/10  mm.,  aD  —4-39°. 

H.  W. 

Production  of  acetylmethylcarbinol  by  the  action  of  Acetobacter 
suboxydans  on  jSy-butylene  glycol.— See  A.,  1943,  III,  848. 

/fySc-Dibenzylidene-fl-mannitol  and  its  derivatives.  W.  T. 

Haskins,  R.  M.  Hann,  and  C.  S.  Hudson  ( J .  Amer.  Chem.  Soc.,  1943, 
65, 1419 — 1422). — £>-Mannitol  a  ((-dibenzoate,  PhCHO,  and  powdered, 
fused  ZnCl2  at  room  temp,  give  fiy&c-dibenzylidene-  (I),  dimorphic, 
m.p.  169 — 170°,  resolidifies,  remelts  179 — 180°,  [ajg0  +45-2°  in 
CHClj  (distribution  of  the  CHPhl  uncertain),  and  yo-benzylidene- 
D-mannitol  a(-dibenzoate  (II),  m.p.  119 — 120°,  [a]|?  +31-8°  in 
CHClj  (cf.  Brigl  et  at..  A..  1932,  598);  according  to  the  conditions, 
yields  of  (I)  are  24 — 59%  and  of  (II)  are  20 — 56%.  PhCHO- 
ZnCl2  at  25°  converts  (II)  into  (I).  NaOMe-MeOH-CHCl3  hydro¬ 
lyses  (II)  at  5°  to  yS-benzylidene-jD-mannitol,  m.p.  136 — 137°, 
Ml?  +29-0°  in  H20,  the  a)3e(-tetrabenzoate,  m.p.  126 — 127°,  [a]|? 
—27-9°  in  CHC13,  of  which  is  obtained  from  (II)  by  BzCl-C.H.N  at 
25°.  With  H2S0,-Ac20-Ac0H  at  25°,  (I)  gives  D-mannitol  /3ySe- 
tetra-acetate  a  (-dibenzoate,  m.p.  126—127°,  [a]®?  +38-9°  in 

CHC13,  and  with  NaOMe-MeOH-CHCl3  at  5°  gives  flyhe-dibenzyl- 
idene-T>-mannitol,  decomp.  203 — 205°,  [a]f?  +76-7°  in  C5H6N  (af- 
diacetate,  m.p.  185 — 186°,  [a]??  +100-0°  in  CHC13).  The  a(-<fi-p- 
tolueneaulphonate,  m.p.  185 — 186°,  [a]f?  +87-5°  in  CHC13,  thereof 
with  H2S04-Ac0H-Ac20  gives  D -mannitol  flyhc-tetra-acetate  a£-di- 
p-tolue nesulphonate  (85%),  m.p.  119 — 120°,  [a]g>  +22-9°  in  CHC13, 
and  with  NaI-COMe2  at  100°  gives  ftyiz-dibemylidene-D-mannitol 
at,-di-iodide  (98%),  m.p.  184—185°,  [a]f?  +58-0°  in  CHC13,  reduced 
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by  H2-Raney  Ni  in  Ba(OMe)2-MeOH  to  fiyae-dibenzylidene  a^-dide- 
oxy-D-mannitol  (96%),  m.p.  159 — 160°,  [a]i?  +49-5°  in  CHC13,  which 
is  hydrolysed  by  boiling  80%  AcOH  to  the  known  a(-dideoxy- 
D-mannitol  (65%),  m.p.  147 — 148°,  [a]i?  —21-4°  in  H20.  M.p.  are 
corr.  R.  S.  C. 

Thermal  decomposition  of  vinyl  ethyl  ether. — See  A.,  1943,  I,  280. 

Vitamin-£.  XLI.— See  A.,  1943,  II,  333. 

New  Ae-undecenoic  acid.  C.  Collaud  [Helv.  Chim.  Acta,  1943,  26, 
1064 — 1069). — Hydrogenation  of  A0-undecenoic  acid  in  presence  of 
Pt  or  Pd  gives  complex  mixtures.  In  presence  of  Raney  Ni,  Na 
Ae-undecinenoate  in  feebly  alkaline  solution  is  reduced  to  a-bfi-un- 
decenoic  acid  (I),  b.p.  156°/4  mm.,  m.p.  3 — 3-5°,  which  is  shown  to 
be  homogeneous  and  hence  appears  to  be  a  geometrical  isomeride 
of  the  ,8- acid  of  Kraflt  et  al.  (A.,  1901,  i,  115).  The  constitution  of 

(I)  is  established  by  ozonolysis  to  azelaic  acid.  Isomerisation  of 

the  a-  to  the  /?-acid  could  not  be  achieved.  (I)  is  converted  by 
successive  treatments  with  SOCl2  and  NH,  into  a-Ad-undecenoamide, 
m.p.  84-5 — 85°.  p -Phenylphenacyl  a-b?-undecenoate  has  m.p.  65 — 
66°.  H.  W. 

Ambrettolide  and  its  isomerides.  m.  Synthesis  of  (o-dehydroxy- 
hexadecoic  acid.  C.  Collaud  [Helv.  Chim.  Acta,  1943,  26,  1155 — 
1162). — Ae-Undecenoic  acid  is  converted  by  distillation  with  Bu“OH 
and  CsHe  containing  H2SO,  into  its  Bua  ester,  b.p.  138°/2  mm., 
reduced  by  Na  and  boiling  Bu“OH  to  a-A ‘-undecenol,  b.p.  113°/ 10 
mm.  ( phenylurethane ,  m.p.  51 — 52°).  This  is  transformed  by  SOCl2 
in  CC14  containing  NPhMe2  into  a-chloro-  td-undecene ,  b.p.  80— 82°/2 
mm.,  converted  by  the  successive  actions  of  Mg  and  cycfoheptanone 
in  Et20  into  l-A‘-undecenylcycloheptan-l-ol  (I),  b.p.  136°/0  06  mm., 
which  is  dehydrated  by  distillation  under  3  mm.  pressure  over 
KHSO,  to  A‘-undecenyl-A1-cycloheptene  (II),  b.p.  113°/0-l  mm. 
Ozonisation  of  (II)  and  treatment  of  the  product  with  aq.  H202  gives 
l-ketotetradecane-a£-dicarboxylic  acid,  m.p.  113 — 113-5°.  (I)  is 

ozonised  in  AcOH  and  the  product  is  transformed  by  Zn  powder 
into  a  OH-aldehyde  which  is  hydrogenated  (Raney  Ni)  to  the  non- 
cryst.  \-L-hydroxynonylcyc\oheptan-l-ol  (III),  and  an  isomeric  dial, 
m.p.  98 — 99°,  which  is  not  dehydrated  by  distillation  under  reduced 
pressure  over  KHSO,  Under  similar  conditions  (III)  is  converted 
into  \-i-hydroxynonyl-A1-cyc\oheptene,  b.p.  135 — 136°/0-2  mm. 
[phenylurethane,  m.p.  71 — 72°).  This  is  ozonised  and  then  treated 
successively  with  Zn  powder  and  Ag20,  thus  giving  1,-keto-o-hydroxy- 
hexadecoic  acid,  m.p.  90 — 91°,  reduced  (H2-Raney  Ni)  to  1,0-di- 
hydroxy  he  xadecoic  acid,  m.p.  97 — 98°.  H.  W. 

Macro-molecular  compounds.  CCXLI.  Polyesters.  H.  Staudin- 
ger  and  H.  Schmidt  [with  S.  Kautz]  (J.  pr.  Chem.,  1940,  [ii],  155, 
129 — 162). — Polyesters  obtained  by  condensing  OH-[CH2]2-OH  with 
succinic  or  adipic  acid  or  OH-fCHJj-OH  (I)  with  C02H-[CH2]]4-C02H 
at  high  temp,  are  too  insol.  for  investigation.  CHMe(CH2-OH)2  and 
sebacic  acid  (II)  give  viscous  polyesters.  Polyesters  from  (I)  and 

(II)  at  200°  or  220°  contain  terminal  C02H  and  CH2-OH,  determined 
by  titration  and  acetylation,  respectively.  CH2N2  then  gives  Me 
esters,  which  can  be  acetylated  by  Ac20-C6H5N,  both  reactions 
occurring  without  change  of  the  degree  of  polymerisation.  Acetyl¬ 
ation  of  the  original  polyesters  leads  to  further  condensation,  but 
esterification  of  these  products  by  CH2N2  causes  no  further  increase 
in  the  degree  of  polymerisation.  Me2  sebacate  (III)  and  (I)  with  a 
trace  of  NaOMe  at  ~200°  give  polyesters,  which  are  acetylated  with¬ 
out  further  condensation.  For  all  these  products  the  same  degree 
of  polymerisation  is  indicated  by  means  of  tj  in  C,H,  or  CC14,  cryo- 
scopy  in  2-CI0H-Me,  or  analyses;  these  polyesters  are  straight-chain 
polymerides  containing  95 — 350  units.  Heating  (I)  and  (II)  at 
250°/high  vac.  for  10  days  gives  a  little  C8H18  ( ?  C8Hlg)  and  highly 
polymerised  esters,  the  mol.  wt.  ranging  from  8760  (determined 
cryoscopically)  to  20,700  (determined  by  osmosis  in  CHC13) ;  methyl- 
ation  and  then  acetylation  each  causes  condensation ;  in  all  cases  rj 
gives  lower  vals.  for  the  mol.  wt.  and  determination  of  C02H  and 
CH2-OH  gives  still  lower  vals. ;  these  esters  thus  have  branched 
chains  containing  "•CH2-CH(C0-[CH2]8-C02H)-C02-CH  --.  Adding 
NaOEt  to  (I)  and  (III)  at  ~150°  gives  three-dimensional  solid 
products,  insok  in  org.  solvents  and  swelling  in  CHC13  or  C,H6; 
extracting  these  products  with  C8H4  gives  ~4%  of  mixed  products’ 
having  mol.  wt.  (osmosis)  up  to  16,100,  which  are  branched  (since 
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V  and  analysis  give  lower  “mol.  wts.“)  and  have  very  low  OMe 
contents,  so  that  they  probably  contain  mainly 
■  ■CH2-Ch:CH(0-[CH2]6-0H)2.  COC1-[CH2]s-COC1  and  (I)  at  180° 
or  200°  give  branched-chain  products,  which  contain  COaH  and 
also  give  low  "  mol.  wts.”  by  r)  or  analysis.  (CH2-OH)2  and  (I) 
give  polyesters  which  are  methylated  and  then  acetylated  without 
condensation;  mol.  wts.  determined  by  cryoscopy  exceed  (by  18 — 
27  %)  those  determined  by  r),  probably  owing  to  crumpling  of  the  chain 
(Fuller,  A.,  1937,  I,  172 ;  1939,1,601).  The  extent  of  ring-crumpling 
in  the  other  esters  is  unknown  and  obscures  the  results.  During 
determination  of  OAc  in  the  products  by  KOH-MeOH  air  must  be 
rigidly  excluded  to  avoid  formation  of  HCOsH.  R.  S.  C. 

Change  of  d-  into  meso-tartaric  acid  by  pancreas.— See  A.,  1943, 
III,  769. 

Aldol  condensation.  I.  Detection  of  carbonyl  groups  in  aldols 
by  means  of  Raman  spectra.  R.  H.  Saunders,  M.  J.  Murray,  F.  F. 
Cleveland,  and  V.  I.  Komarewsky  (J.  Amer.  Chem.  Soc.,  1943,  65, 
1309 — 1311). — Raman  spectra  are  recorded  for  acet-  (I),  propion- 

(II),  and  butyr-aldol  (III)  (cf.  Hibben,  A.,  1932,  983;  Back&s,  A., 
1938,  II,  392).  Only  (III)  shows  a  CHO  line  which  disappears  in  a 
few  days.  There  is  no  evidence  of  C!C.  The  change  of  (I)  and 
(II)  from  mobile  to  viscous  liquids  is  thus  not  due  to  gradual  dis¬ 
appearance  of  CO  functions.  R.  S.  C. 

Essential  steps  in  the  catalytic  condensation  of  aldehydes  ;  syn¬ 
thesis  of  glycol  esters.  M.  S.  Kulpinski  and  F.  F.  Nord  [J  Org.  Chem., 
1943,  8,  25C — 270). — The  catalytic  condensation  of  the  dissimilar 
aldehydes,  Pr“CHO  and  CHMelCH-CHO,  to  yield  an  unsaturated 
glycol  ester  represents  a  second  form  of  the  “  crossed  "  Cannizzaro 
reaction,  the  cis -  and  trans-c onjugated  aldehydes  thus  obtained 
representing  an  interesting  example  of  such  isomerides.  Co¬ 
ordination  catalysts  permit  a  trimeric  autocondensation  of  saturated 
aldehydes;  this  is  generally  applicable  to  a-CH,  aldehydes  and 
provides  a  convenient  method  for  the  synthesis  of  glycol  esters  of 
this  series.  Simple  alkoxides  lead  only  to  dimeric  products  whereas 
complex  catalysts  can  bring  about  trimerisation.  Failure  to  obtain 
glycol  esters  as  the  main  products  in  the  case  of  a-alkylaldehydes 
with  the  co-ordination  catalysts  is  due  to  the  limiting  factors  im¬ 
posed  on  the  primary  stage  of  the  condensation,  i.e.,  aldolisation. 
The  similarity  of  behaviour  in  this  instance  between  the  simple  and 
the  complex  alkoxides  originates  in  the  bifunctional  nature  of  the 
latter.  The  complex  alkoxides  do  not  differ  qualitatively  in  their 
action.  Mg[Al(OEt)4]2  appears  to  be  a  better  condensing  agent 
than  Mg[Al(OPr0)4],  or  Mg[Al(OBua)4]2  but  it  is  more  difficult  to 
prepare.  Mg[Al(OEt)4]2  converts  a  mixture  of  PrECHO  and 
CHMelCH-CHO  into  p-ethyl-A^-hexene-ay-diol  monobutyrate,  b.p. 
104-5 — 105-5°/2  mm.  (acetate,  b.p.  89 — 90°/l  mm.),  hydrogenated 
to  p-etkylhexane-ay-diol  monobutyrate  (I),  b.p.  100 — 102°/0-5  mm., 
which  is  hydrolysed  to  /3-ethylhexane-ay-diol  (II),  b.p.  88 — 90°/l  mm., 
and  cis-,  b.p.  42 — 43°/2  mm.,  and  tra.ns-a-ethyl-Aav-hexadienal,  b.p. 
44 — 45°/2  mm.  ( semicarbazones ,  m.p.  185 — 186°  and  201 — 202°; 
2  :  4 -dinitrophenylhydrazones,  m.p.  136 — 137°  and  187-5 — 188-5°). 
(I)  is  also  obtained  from  PraCHO  alone  under  the  influence  of 
Mg[Al(OEt)4]2,Mg[Al(OPr0)4]2,or  Mg[Al(OBua)4]2  whereas  Pr“CO?Bu 
is  obtained  under  the  influence  of  Al(OEt)3  or  Al(OPrf)3.  (II)  gives 
a  diacetate,  b.p.  87 — 88°/l  mm.  MeCHO  and  Mg[Al(OAlk)4],  afford 
IitOAc,  CHMelCH'CHO,  paracetaldehyde,  metaldehyde,  and 
butane-ay-diol  monoacetate,  b.p.  87 — 89°/13  mm.  (corresponding 
diacetate,  b.p.  92 — 94°/13  mm.).  Similarly  EtCHO  affords  a-methyl- 
Aa-pentenal  (2  :  4-dinitrophenylhydrazone,  m  p.  159-5°)  and  jS- 
methylpcntane-ay-diol  monopropionatc ,  b.p.  92 — 94°/2  mm.  (acetate, 
b.p.  71 — 72°/0-5  mm.),  hydrolysed  to  the  dial,  b.p.  85 — 86°/l  mm. 
BuSCHO  yields  1,-methyl- fi-isopropylhexane-ay-diol  monoisovalerate, 
b.p.  137 — 139°/1  mm.  (acetate,  b  p.  126 — 128°/1  mm.),  whence  the 
(impure)  diol,  b.p.  105 — 106° /I  mm.  In  like  manner  Bu“CHO 
affords  ft-propylheptane-ay-diol  monovalerate,  b.p.  138 — 139°/1  mm. 
(acetate,  b.p.  135 — -137°/1  mm.),  and  the  diol,  b.p.  107 — 108°/1  mm., 
m-CjHjj-CHO  gives  fi-butyloctane-ay-diol  monohexoate,  b.p.  750 — 
752°/l  mm.  ( monoacetate ,  b.p.  132 — 134°/0-5  mm  ),  and  the  diol, 
b.p.  128 — 129°/1  mm.,  and  n-C,H13-CHO  gives  fl-amylnonane-ay- 
diol  monoheploate,  b.p.  167  -170°/0-5  mm.  (acetate,  b.p.  160 — 164°/1 
mm.),  and  the  diol,  b.p.  125 — 127°/0-5  mm.  With  PraCHO  the 
complex  alkoxides  afford  mainly  Pr@CO.jBul3  with  small  amounts  of 
ftfSh-trimethylpentane-ay-diol  monoisobutyrate ,  b.p.  85 — 86°/0-5  mm. 
(acetate,  b.p.  91 — 93° /2  mm.),  hydrolysed  to  the  (impure)  diol,  b.p. 
81 — 82°/l  mm.  CHEt2-CHO  gives  preponderatingly  fS-cthylbutyl 
a-ethylbutyratc,  b.p.  100 — 102°/14  mm,,  identified  by  hydrolysis  to 
CHEt2-CH2-OH  (3  :  5-dinitrobenzoate,  m.p.  50°)  and  CHEta-C02H 
(amide,  m.p.  125°)  with  small  amounts  of  flflh-triethylhexanc-ay-diol 
monoethylbutyrate,  b.p.  127 — 130°/1  mm.,  whence  the  diol.  In  all 
cases  CHEtBua-CHO  gives  exclusively  p-ethylhexyl  a-ethylhexoate, 
b.p.  112 — 1 1 6° / 1  mm.,  hydrolysed  to  /J-ethylhexanol  (1-naphthyl- 
urethane,  m.p.  59 — 60°)  and  /3-ethylhexoic  acid  (amide,  m.p,  102°). 

H.  W. 

Direct  reduction  of  certain  carboxylic  acids  to  aldehydes,  and 
preparation  of  undecaldehyde  by  a  modified  Blaise  reaction. 

R.  R.  Davies  and  H.  H.  Hodgson  ( J.S.C.I. ,  1943,  62,  128).— The 
direct  reduction  of  salicylic,  M-butyric,  nonoic,  and  lauric  acid  by 


Na-Hg  produced  only  poor  yields  of  the  corresponding  aldehydes, 
which  were  hardly  improved  by  the  use  of  dispersing  agents,  the 
Blaise  reaction  has  been  modified  to  produce  a  62-3%  yield  of 
C1cH21-CHO  from  lauric  acid. 

Tertiary  alkyl  primary  amines,  CRR'R"-NH2.  m.  H.  R.  Henze 
and  T.  R  Thompson  (J.  Amer .  Chem.  Soc.,  1943,  65/1422 — 1425; 
cf.  A.,  1943,  II,  153).— CH2:CH-CH2-MgBr  (I)  and  OEt-CHMe-CN 

(II)  (prep,  from  CHMeCl-OEt  by  CuCN-C„H6;  51%  yield),  b.p. 
129 — 130°/751  mm.,  give  B-amino-B- a  -ethoxy ethyl- Aal-n-heptadiene 
(35%),  b.p.  198—198-57751  mm.,  7075  mm.  ( picrate ,  m.p.  103°, 
prepared  in  S02-H20),  hydrogenated  (Pt02;  COMe2)  to  B-amino- 
B- a -ethoxy ethyl-n-heptane  (94-5%),  b.p.  56°/2  mm.  (picrate,  m.p. 
110-5°).  OH-[CH2]2-CN  (prep,  from  OH-[CH2]2-Cl  by  NaCN)  with 
SOCl2-CHCl3  gives  C1-[CH2]2-CN  (60%),  b.p.  175°/747  mm.,  con¬ 
verted  by  NaOEt-EtOH  at  0°  and  then  the  b.p.  into  OEt-[CH2]2-CN 

(III)  (57-5%),  b.p.  78°/25  mm.,  which  with  (I)  yields  B-amino-B-p- 
ethoxy ethyl- Aal-n-heptadiene  (33%),  b.p.  95°/5  mm.  (picrate,  m.p.  91°), 
and  thence  -n -heptane,  b.p.  100°/10  mm.  (picrate,  m.p.  99-5°). 
Adding  (I)  to  the  product  from  (II)  and  MgPr“Br  gives  S-amino- 
S-a'-ethoxyethyl-Aa~n-heptene  (40%),  b.p.  78°/3  mm.  (picrate,  m.p. 
103°),  and  a  small  amount  of  OEt-CHMe-COPr“  (IV)  (semicarbazone, 
m.p.  124-5°) ;  this  reaction  fails  with  (III).  Adding  (II)  to  MgPr°Br 
in  Et20,  replacing  the  Et20  by  Bu“20,  and  heating  gives  28%  of  (IV), 
b.p.  163 — 164°/759  mm.,  and  a  smaller  amount  of  8 -a -ethoxy ethyl- 
n-heptan-B-ol,  b.p.  203 — 2057759  mm. ;  in  boiling  Et20,  50%  of 

(IV)  is  obtained ;  (III)  does  not  undergo  this  reaction.  Adding 

(I)  to  the  product  from  MgMel  and  OPr“-CH2-CN  in  EtzO  gives 
j}-amino-a-r\-propoxy-l3-methyl-A$-n-pentene  (51%),  b.p.  100°/100  mm. 
(picrate,  m.p.  110°),  and  some  OPra-CH2-COMe  ( semicarbazone ,  m.p. 
75°) ;  H2-PtOz  in  EtOH  then  yields  p-amino-a-n-propoxy-p-methyl- 
n -pentane,  b.p.  105 — 106°/100  mm.  ( picrate ,  m.p.  95°).  Adding 
rso-CjHjj-O-CHo-CN  to  MgMeI-EtaO  and  then  to  (I)-Et20  gives 
P- amino- a-isoamyloxy- ^-methyl- ACn-pentene  (65%),  b.p.  89 — 90°/8 
mm.  (picrate,  m.p.  104°),  A-0-C5H11-O-CH2-COMe  (semicarbazone, 
m.p.  60°),  and  iso-CjHn-OH  (3  :  5-dinitrobenzoate,  m.p.  61°).  p- 
Amino-a-isoamyloxy-fS-methyl-n-pentane,  b.p.  97°/8  mm.  (picrate, 
m.p.  86°),  is  also  prepared.  M.p.  are  corr.  The  amines  prepared 
slightly  lower  the  blood  pressure  of  pithed  cats.  R.  S.  C. 


Hydroxyalkylamino-acids.  W.  Cocker  ( J.C.S. ,  1943,  373 — 378). — 
Allyl  bromide,  3N-NaOH,  and  the  appropriate  arylsulphonylglycine 
at  100°  afford  N -benzenesulphonyl-  (I),  m.p.  107°.  and  N-p -toluene- 
sulphonyl-  (II),  m.p.  109 — 110°,  -N -ally Igly cine  which  rapidly  de¬ 
colorise  Br-H20  and  alkaline  KMn04.  Ozonisation  of  .(ID  leads  to 
A-p-toluenesulphonyl-lV-aldehydomethylglycine,  identified  as  the 
2  ;  4-dinitrophenylhydrazone,  m.p.  1,73 — 174°.  (I)  is  hydrolysed 

by  60%  H2S04  at  125°  to  dl-N-)3 -hydroxypropylglycine  (III),  m.p. 
194 — 195°  (decomp.),  converted  by  PhSOjCl  in  alkaline  solution 
followed  by  acidification  into  N-benzenesulphonyl-G-methyl-2-morphol- 
one  (IV),  m.p.  128 — 128-5°.  N-p-Toluenesulphonyl-'N-p-hydroxy- 
propylglycene  (V),  m.p.  138 — 139°,  passes  at  120°/vac.  or  when 
treated  with  AcaO,  SOCl2,  or  boiling  C,HB  into  N-p-toluenesulphonyl- 
G-methyl-2-morpholone ,  m.p.  92 — 93°.  (I)  and  (II)  are  converted 

by  cone.  H2S04  into  (IV)  and  (V)  respectively.  OH-CHMe-CH2-NH2 
1 phenylcarbamyl  derivative,  (?)  OH-CHMe-CH2-NH-CO-NHPh,  m.p. 
108 — 109°,  and  its  phenylurethane,  m.p.  180 — 181°]  and  CH2Br-C02Et 
yield  (III).  Oxidation  of  (III)  by  I  and  Na2COs  gives  CHI,,  as  sole 
cryst.  compound.  S02Ph-NH-CH2-C02H,  methylallyl  chloride,  and 
3N-NaOH  at  100°  afford  N-benzenesulphonyl-N-p-methylallylglycine 


(VI) ,  m.p.  91 — 92°.  N-p-Toluenesidphonyl-W-p-methylallylglycine 

(VII) ,  m.p.  109 — 110°  (also  +  CeHe),  is  transformed  by  HCl-EtOH 
into  Et  tH-p-toluenesidphonyl-N-p-chloroisobutylaminoacetate,  m.p. 
67-5 — 68°.  (VI)  and  cone.  H2S04  afford  tH-benzenesulphonyl-G  :  6 -di- 
methyl-2-morpholone  (VIII),  m.p.  134 — 135°,  and  PrfCHO;  (VII) 
similarly  gives  N-p-toluenesulpkonyl-G  :  G-dimethyl-2-morpholone, 
m.p.  133 — 134°.  Ozonolysis  of  (VI).  leads  to  N-benzenesulphonyl-K- 
acetonylglycine,  m.p.  123°  (2  :  4,-dinitrophenylhydrazone).  PraCHO 
is  formed  by  hydrolysis  of  (VIII)  by  boiling  60%  H2S04.  N-Mesityl- 
enesulphonyl-N-fl-methylallylglycine,  m.p.  117 — 118°,  best  obtained 
from  Et  mesitylenesulphonamidoacetate,  m.p.  43 — 44°,  is  hydrolysed 
by  boiling  AcOH-conc.  HC1  to  N-f}-hydroxyisobulylglycine,  m.p.  176° 
(decomp, ),  also  prepared  from  OH-CMe2-CH2-NH2  and  CH2Br-C02Et. 
S02Ph-NH-CHMe-C02H  and  CH2!CH-CH2Br  give  a  mixture  from 
which  tA-benzenesidphonyl-’i  :  G-dimethyl-2-morpholone  ;  N-benzenc- 
stdphonyl-El-allylalanine,  m.p.  95°,  is  obtained  by  hydrolysis  of  the 
product  from  CH2!CH-CH2C1  and  Et  benzenesulphonyl- a-aminopro- 
pionate,  m.p.  61 — 62°,  in  NaOEt-EtOH.  fi-Hydroxypropylalanine, 
m.p,  214°,  is  derived  from  CHMeBr-C02Et  and  OH-CHMe-CH2-NH2 
in  EtOH.  Et  p-toluenesidphonyl-a-aminopropionate,  m.p.  66 — 67°, 
and  mesitylenesidphonylalanine,  m.p.  155 — 156°,  are  incidentally 
described,  Br  in  CHC13  converts  the  requisite  unsaturated  com¬ 
pound  into  El-benzenesulphonyl-IA-fly-dibromopropylglycine  (IX), 
m.p.  117—118°  (Me,  m.p.  101—102°,  and  Et,  m.p.  72°,  ester),  and 
~N-p-toluenesidphonyl-'S-Py-dibromopropylglycme  (X),  m.p.  127—128°. 

(IX)  is  reduced  (H2-Raney  Ni  in  MeOH)  to  S02Ph-NHPr-CH2-C02H 
whereas  Zn  dust  and  glacial  AcOH  at  100°  reduce  (X)  to  (II). 

(X)  is  hydrolysed  to  CH2:CH-CHO,  ?-CBH4Me-S02-MH-CH2-C0.,H, 

and  a  compound,  m.p  193  .  Glycine,  «t-N02-C8H4-C0Cl,  and 
N-NaOH  afford  tA-m-nitrobenzenesulphonylglycine,  m.p.  149 _ 150° - 
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the  Et  ester,  m.p.  122°pis  transformed  by  CH2;CH"CH2C1  and  NaOEt 
in  EtOH  into  Et  N-m-nitrobenzenesulphonyl-N-allylaminoacetate, 
m.p.  67-5 — 58°  ( dibromide ,  m.p.  91 — 91-5°).  H.  W. 

Growth  effects  of  a-methyl  homologues  of  pantothenic  acid  and 
/3-alanine.  M.  A.  Pollack  (/.  Amer.  Chem.  Soc.,  1943,  65,  1335 — 
1339). — CN-CHMe-C02Et  (prep,  from  CHMeCl-COjNa  by  aq. 
NaCN  at  85 — 100°,  followed  by  evaporation  and  esterification),  b.p. 
77°/9-5  mm.,  is  hydrogenated  (Pt02-H2S04-Ac0H ;  530  lb.)  and 
the  product  is  repeatedly  evaporated  with  addition  of  water.  The 
Na  salt  of  the  resulting  a-methyl-ji-alanine  (73%),  m.p.  181 — 182°, 
with  /-a-hydroxy-/3;8-dimethyl-y-butyrolactone  at  108°  or  in  boiling 
EtOH-PrfOH  gives  Na  a-methylpantothenate.  For  biological 
results  see  A.,  1943,  III,  847.  R.  S.  C. 

d/-Ethylalanine. — See  A.,  1943,  III,  768. 

Effect  of  A'-methylation  on  structure  and  properties  of  linear 
polyamides. — See  A.,  1943,  I,  231. 

Higher  alkyl  thiocyanates.  T.  Wagner- Jauregg,  H.  Arnold,  and 

H.  Hippchen  (/.  pr.  Chem.,  1940,  [ii],  155,  216 — 224). — The  following 

thiocyanates  are  prepared  from  the  respective  alkyl  bromide  and 
NaCNS,2H20  in  aq.  COMe2  (reflux  and  then  autoclave  at  80°)  or 
EtOH  (reflux)  (cf.  Allen.  A..  1935,  479)  :  oleyl,  b.p.  205— 210°/0-l 
mm.,  elaidyl,  b.p.  198 — 199°/0-l  mm.,  linoleyl,  b.p.  202°/0-15  mm., 
hydnocarpyl,  b.p.  190 — 210°/0-5  mm.,  and  its  H2-derivative,  b.p. 
205 — 215°/0-3  mm.,  cholesteryl.  m.p.  129 — 130°,  cinnamyl  (I),  b.p. 
140 — 150°/0-3  mm.,  cetyl,  b.p.  190 — 195°/0-2  mm.,  and  undecyl, 
b.p.  140 — 150°/0-l  mm.,  thiocyanate.  Cinnamyl  bromide  and  (I) 
or  NaCNS,2H20  in  boiling  99%  EtOH  yield  cinnamyl  cinnamyl- 
aminothioformate,  SR-CO-NHR  (R  =  CH2"CH!CHPh),  m.p.  Ill — 
112°.  A.  T.  P. 

II.— SUGARS  AND  GLUCOSIDES. 

Complex  mutarotation  of  rf-galactose.  R.  E.  Rundle  and  B.  C. 
Hendricks  (/.  Physical  Chem.,  1943,  47,  364 — 369). — Published  data 
for  the  mutarotation  of  a-  and  /3-d-galactoses  at  20°  and  0°  have  been 
used  to  calculate  the  course  of  ‘  ‘  thermal  mutarotation  ’  ’  which 
occurs  when  an  equilibrium  solution  is  rapidly  cooled.  The  course 
of  the  mutarotation  of  a  pseudo-equilibrium  mixture  of  a-  and 
/3-i-galactoses  at  0°  has  been  similarly  calc.  The  calc,  results  agree 
well  with  published  data.  The  mechanism  'of  mutarotation  is 
discussed.  The  mechanism  of  Smith  and  Lowry  (A.,  1928,  510)  is 
regarded  as  of  more  general  application  than  that  of  Isbell  and 
Pigman  (A.,  1937,  II,  177,  275;  1938,  II,  349).  C.  R.  H. 

Behaviour  of  lactose  in  alkaline  solution.  IV.  B.  Bleyer  and  A. 
Schloemer  (Biochem.  Z.,  1940,  306,  155 — 160;  cf.  A.,  1923,  i,  1180). 
— [a]  of  5  and  10%  aq.  a-lactose  at  first  increases,  then  decreases, 
as  a  result  of  addition  of  aq.  NaOH  (0-20 — 20-0%).  Subsequent 
neutralisation  increases  [a]  to  an  extent  oc  to  the  cone,  of  NaOH 
used  to  produce  the  decrease.  The  changes  are  explained  by 
supposing  concurrent,  complete  degradation  by  NaOH  and  produc¬ 
tion  of  substances  ( e.g a-galactose,  d-sorbose)  having  [a]  >  that  of 
a-lactose.  Neutralisation  increases  [a]  by  altering  the  equilibrium 
between  a-  and  /3-forms  of  the  intermediate  products.  W.  McC. 

Enzymes  present  in  highly  purified  invertase  preparations.  Frueto- 
furanosidases,  galactosidases,  glucosidases,  and  mannosidases. — See 
A.,  1943,  III,  844 

Orientation  in  stretched  films  of  amylose  triacetate. — See  A.,  1943, 

I.  251. 

Sclerotiose,  polysaccharide  metabolite  of  Penicilhum  sclerotiorum, 
van  Beyma.  V.  J.  Albericci,  T.  P.  Curtin,  and  D.  Reilly  ( Biochem . 

J . ,  1943,  37,  243 — 246). — The  metabolic  products  of  P.  sclerotiorum 

include  a  polyglucose,  sclerotiose,  m.p.  290 — 300°,  becomes  brown  at 
260°.  [a]JJ>  +244°  in  6%  NaOH,  [a®  +284°  in  HCO-NH,  [ nitrate , 
C.i,H31011(N03),l,  m.p.  200°  (decomp.);  undecanitrate ,  m.p.  132° 
(decomp.);  diacetate,  C6H802(0Ac)2 ;  triacetate,  C6H702(OAc)3, 
m.p.  165—168°  (decomp.),  [o]D  +205-7°  in  CHC13;  (?)  tribenzoate] 
(cf.  A.,  1943,  III,  846).  P.  G.  M. 

Action  of  macerans  amylase  on  the  fractions  from  starch.  E.  J. 

Wilson,  jun.,  T.  J.  Schoch,  and  C.  S.  Hudson  (J.  Amer.  Chem.  Soc., 
1943,  65,  1380 — 1383). — Starch  is  fractionated  by  BuOH-iso- 
CjHjj-OH  by  use  of  an  ordinary  or  super-centrifuge.  The  pptd. 
fractions  from  maize  or  potato  starch  with  B.  macerans  amylase 
yield  more  Schardinger  dextrins  and  less  limit  dextrins  than  do  the 
original  starches ;  for  the  non-pptd.  fractions  these  proportions  are 
reversed.  Waxy  maize  starch  resembles  the  non-pptd.  fractions. 
Formation  of  insol.  “  y-amylose  ”  does  not  occur  under  proper 
conditions;  its  formation  observed  by  Kerr  (A.,  1943,  II,  156,  157) 
is  due  to  the  conditions  used.  Alkali-lability  increases  during  the 
enzymolysis.  Schardinger  a-  and  /Ldextrins  are  stable  to  alkali, 
but  limit  dextrins  are  unstable.  R.  S.  C. 

Macro-molecular  compounds.  CCXXXVUI.  Lower  and  macro- 
molecular  chemistry.  H.  Staudinger  (J.  pr.  Chem.,  1940,  [ii],  155, 
1 — 12). — The  scope  and  general  properties  of  compounds  of  very 
high  mol.  wt.  are  reviewed.  R.  S.  C. 


Af-Ray  studies  of  reactions  of  cellulose  in  non-aqueous  systems, 
n.  Interaction  of  cellulose  and  primary  amines.  W.  E.  Davis,  A.  J. 
Barry,  F.  C.  Peterson,  and  A.  J.  King  (J .  Amer.  Chem.  Soc.,  1943,  65, 
1294 — 1299;  cf.  A.,  1936,  458). — Ramie  cellulose  swells  in  NH2R  if 
R  =  Me,  Et,  or  Pr,  but  only  after  pre-swelling  in  NH,  if  R  =  -Bu — 

C, H1S.  A'- Ray  diffraction  spectra  are  recorded  for  the  products. 

The  101  lines  retain  their  intensity  but  show  a  progressive  increase 
in  interplanar  distance  from  14-67  (R  =  Me)  to  28-74  a.  (R  =  C,HU) 
(cf.  10-6  a.  if  R  =  H ;  loc.  cit.;  also  Hess  et  a!.,  A.,  1937,  II,  401, 
and  Clark  et  al.,  ibid.,  447).  The  other  lines  are  little  changed. 
The  structure  thus  changes  to  a  diamond  of  progressively  increasing 
length  but  const,  width.  The  increase  in  length  corresponds  to 
insertion  of  2  NH,R  between  cellulose  units.  For  higher  alkyl  this 
insertion  cannot  occur  for  steric  reasons ;  hence  the  necessity  for 
pre-swelling  in  NH,.  Swelling  occurs  by  creation  of  0-H"-N 
bridges  between  the  cellulose  and  NH2R.  No  swelling  cecurs  in 
OH-[CH2J2-NH2  because  this  would  change  the  surface  of  the 
cellulose;  it  does,  however,  occur  in  (CH2-NH2)2  as  expected  on  this 
hypothesis.  R.  S.  C. 

Macro-molecular  compounds.  CCXLII.  Native  and  precipitated 
celluloses  and  their  nitrates.  H.  Staudinger  and  A.  W.  Sohn  (/.  pr. 
Chem.,  1940,  [ii],  155,  177—215;  cf.  A.,  1942,  II,  353).— Nitration 
of  native  fibre  cellulose  with  HN03-H3P04  gives  nitrates  of  the 
same  degree  of  polymerisation  (D.P.)  whether  or  not  KC103  is  added 
to  the  nitration  mixture.  The  effect  of  dissolution,  nitration, 
oxidation,  etc.  on  D.P.  of  celluloses  and  cellulose  esters  is  discussed. 
The  D.P.  of  cellulose  esters  is  found  by  dissolving  in  cone.  H3P04, 
pptg.  with  H20  at  0°,  dissolving  the  ppt.  in  Schweitzer's  reagent,  and 
determining  rj.  In  this  treatment,  H3P04  hydrolyses  ~50%  of  the 
ester  groups  and,  when  oxycellulose  esters  are  examined,  some  of 
the  glucosidic  linkings  are  broken.  With  normal  celluloses,  pptn. 
from  Schweitzer’s  reagent  or  treatment  with  H3P04  has  no  effect  on 

D. P.  Ramie  is  converted  into  oxycellulose  esters  by  Cr20,"  or 

H2C204,  the  properties  of  the  product  being  similar  to  those  of 
oxycellulose  ester  from  cotton.  Technical  sulphite  pulp,  which 
has  a  high  ester  val.,  and  ramie  oxycellulose  ester  are  converted  into 
normal  cellulose  by  pptn.  from  solution  in  Schweitzer’s  reagent. 
The  average  D.P.  of  oxycellulose  esters  in  Schweitzer’s  reagent  does 
not  change  after  keeping  for  4  months  at  20°  and  60%  R.H.,  but  the 
ester  groups  are  partly  hydrolysed.  The  nitrates  of  cellulose  esters 
are  more  stable  than  are  the  oxycellulose  esters.  Data  for  the 
degradation  of  nitrates  of  normal  cellulose  and  of  oxycellulose  ester 
at  105°  are.  tabulated  and  discussed.  Oxycellulose  esters  with  a 
high  ester  val.  readily  yield  sol.  acetates  on  treatment  with  90% 
H3P04  (which  reduces  the  ester  val.  and  produces  swelling)  followed 
by  treatment  with  AcaO-C5H5N  at  60°;  the  product  has  a  higher 
D.P.  than  had  the  initial  material.  Hydrolysis  of  these  acetates  gives 
oxycellulose  esters  of  D.P.  approx,  the  same  as  the  original  oxy¬ 
cellulose  ester.  When  degraded  cellulose  (D.P.  ~1000),  which  gives 
a  nitrate  of  considerably  higher  D.P.  (-^1400),  is  treated  in  89% 
H3P04,  the  product  gives  a  nitrate  (or  acetate)  of  approx,  equal  D.P. 
(~900).  Data  are  given  for  the  tensile  strength  of  normal  celluloses 
and  oxycellulose  esters ;  the  quality  of  fibres  of  the  latter  is  indicated 
by  the  D.P.  of  the  nitrates  in  COMe2.  The  tenacity  of  fibres  of 
oxycellulose  esters  is  approx,  the  same  as  that  of  fibres  of  normal 
celluloses  of  the  same  D.P.,  although  the  former  are  not  stable  to, 
e.g.,  washing  with  HzO.  The  above  results  are  discussed  in  relation 
to  previously  published  data.  F.  O.  H. 

Macro-molecular  compounds.  CCXXXIX.  Constitution  of  wood 
polyoses.  E.  Husemann  ( J .  pr.  Chem.,  1940,  [ii],  155,  13 — 64). — 
Treating  washed  wheat  straw  with  0-25%  aq.  C102  containing  2% 
of  C6H6N  for  18  days  and  then  with  6%  aq.  NaOH  in  absence  of 
air  an,d  light,  filtering,  treating  the  filtrate  with  MeOII  and  AcOH, 
washing  the  ppt.  and  purifying  it  by  pptn.  from  6%  NaOH  by  MeOH 
gives  xylan-I  (I),  [a]D  —87°  in  6%  NaOH,  sol.  in  Schweitzer’s  reagent 
and  NaOH  at  room  temp,  and  in  H20  and  HCO-NH2  at  90°;  its 
acetate  and  nitrate  are  insol. ;  with  Mc2S04~K0H-N2  it  gives  a 
Me  ether  (II)  (32%  OMe)  and  thence  (Ac20-C6H5N)  a  Me  ether 
acetate  (III).  Osmotic  measurements  of  (I)  in  HCO-NH2,  of  (II) 
in  CHClj  or  HzO,  and  of  (III)  in  COMe2  indicate  degrees  of  poly¬ 
merisation  119,  113,  and  123,  respectively.  Treating  the  straw 
directly  with  8%  NaOH  and  methylating  the  crude  product  gives  a 
Me  ether  and  Me  ether  acetate  (30 — 31%  OMe;  8%  Ac) ;  CH2PhCl- 
30%  NaOH  and  then  acetylation  give  "a  CH2Ph  ether  acetate  (~8-5% 
Ac) ;  these  products  have  (osmosis)  degrees  of  polymerisation  151 — 
152,  146,  and  145,  respectively.  Thus,  C102  causes  considerable 
degradation.  All  these  products  obey  Staudinger’s  law  for  tj, 
showing  linear  configuration;  Km  are  4-2 — 8-0  x  10-’,  indicating 
absence  of  much  chain-branching.  Extracting  beech  wood  with 
8%  NaOH  and  purifying  the  product  with  0-2%  C102  gives  ~6 — 8% 
of  a  xylan,  [a]u  —87°;  treating  the  residue  for  a  short  time  with 
C102-H20-C5H5N  and  then  with  8%  NaOH  gives  a  further  8%  of 
xylan,  [a]D  -83°  in  6%  NaOH;  these  products  and  their  CH2Ph 
ether  acetates  have  degrees  of  polymerisation  144 — 157  and  Km 
(Staudinger’s  equation)  4-4 — 6-8  X  HP1.  Fractional  pptn.  of  the 
xylans  and  a  Me  ether  shows  that  +94%  has  homogeneous  chain- 
length ;  for  the  CH2Ph  ether  acetate  70—80%  of  homogeneity  is 
indicated.  The  xylans  thus  are  linear  products  from  uniformly 
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~150  xylose  units ;  the  facts  that  xylans  are  more  sol.  than  cellulose 
although  the  Km  are  similar  indicates  a  regular  series  of  very  short 
side-chains.  Treating  pine  wood  with  0-25%  aq.  CIO,  +  CSH6N 
and  then  with  8%  NaOH,  purifying  the  product  by  C102,  and  finally 
fractionally  pptg.  from  6%  NaOH  by  MeOH  gives  two  fractions 
having  [a]n  —20°  to  —25°  and  then  5  fractions  having  [a]D  —42°  to 
—  44°  in  NaOH  and  similar  tj.  These  last  fractions  have  (osmosis  in 
0-lN-CaCl2)  a  degree  of  polymerisation  150;  they  give  a  CH2Ph 
ether  acetate  for  which  the  degree  of  polymerisation  (osmosis  in 
CHC13)  is  147.  Km  (Staudinger's  equation)  indicates  a  linear  mol., 
although  variation  from  3-9  to  71  according  to  the  solvent  is  un¬ 
explained.  Extracting  Larix  occidentalis  with  HaO— N2  at  room 
temp.,  pptg.  by  MeOH,  and  purifying  the  product  by  C102  and 
repptn.  gives  an  arabogalactan  (IV)  having  a  degree  of  polymeris¬ 
ation  222;  Ac20-C5H5N  at  60°  gives  a  degraded  acetate  (V)  (43-9% 
Ac;  degree  of  polymerisation  75 — 81),  but  at  20°  gives  an  acetate 

(VI)  (33-44%  Ac)  having  degree  of  polymerisation  198 — 218,  recon¬ 
verted  by  0-5N-NaOMe-MeOH-N2  into  a  product  having  a  degree  of 
polymerisation  197.  Nitration  gives  a  highly  degraded  nitrate. 
Km  of  (IV)  and  (V)  is  0-24-0-32,  that  of  (VI)  is  0-87—1-04  x  104. 

(IV)  etc.  are  thus  highly  branched  compounds.  Fractional  pptn. 

from  0  lN-CaCl2  by  MeOH  gives  fractions  having  degrees  of  poly¬ 
merisation  falling  from  267  to  182;  the  derived  acetates  vary 
similarly.  (IV)  is  thus  not  a  homogeneous  material.  The  results 
as  a  whole  show  that  wood  polyoses  are  of  such  low  degrees  of  poly¬ 
merisation  that  they  must  be  removed  from  cellulose  prior  to  prep, 
of  fibres  or  films.  R.  S.  C. 

III.— HOMOCYCLIC. 

Hydrogen  fluoride  as  a  condensing  agent.  XVII.  Addition  of  an 
alkyl  Chloride  to  the  ethylenic  linking.  J.  H.  Simons  and  A  C. 
Meunier  (/.  Amer.  Chem.  Soc.,  1943,  65,  1269—1271  ;  cf.  A.,  1942, 
II,  344). — Adding  cyc/ohexene  (I)  (1  mol.)  to  Bu^Cl  (1 — 2  mols.)  in 
HF  (2 — 6  mols.)  at  0 — 5°  and  keeping  at  room  temp,  gives  cyclo- 
hexyl  chloride  (II)  (65%)  and  fluoride  (11-5%)-,  3-tert.-iMfy/cyclo- 
hexyl  chloride  (III)  (11-1%),  b.p.  98°/20  mm.,  aliphatic  chlorides, 
and  olefines.  The  structure  of  (HI)  is  proved  by  conversion  by 
boiling  KOH-EtOH  into  an  unsaturated  hydrocarbon,  C10HI8  (36%), 
b.p.  60°/15  mm.,  which  with  aq.  KMn04  at  0° — room  temp,  gives 
C02H-[CH2]3-CHMe-C02H,  m.p.  114°  (dianilide,  m.p,  206°),  also 
obtained  from  4-ieri.-butylcydohexanol  (IV).  Further,  the  Grignard 
reagent  from  (III)  with  02  and  then  NH4Cl-ice  gives  3-feri.-butyI- 
cyc/ohexanol,  b.p.  119 — 129°/29  mm.  (3  :  b-dinitrobenzoate,  m.p, 
144°).  The  3  :  b-dinitrobenzoate  of  (IV)  has  m.p.  157-5°.  BuvCl  and 
CMe2lCHMe  in  HF  give  an  inseparable  mixture.  PrfCl  and  (I)  give 
much  (II)  and  a  considerable  residue,  but  no  aliphatic  fraction. 

R.  S.  C. 

Derivatives  of  1:2:4: 5-tetrachlorobenzene.  II.  .V-Nitro- 
amino-compounds.  A.  T.  Peters,  F.  M,  Rowe,  and  D.  M.  Stead 
(J.C.S.,  1943,  372— 373).— 2  :  3  :  5  :  6  ;  l-C6HCl4-NHAc  (I)' with 

Ac20-HN03  ( d  1-5)  (warmed  gradually  to  50°)  gives  2  :  3  :  5  :  6- 
tetrachloro-TS-nitroacetanilide  (II),  m.p.  131°  (vigorous  decomp.).  In 
boiling  xylene,  (II)  gives  (I),  1:2:4:  5-C6H2Cl4  (III),  and  a  little 
chloranil  (IV)  but  in  boiling  PhMe  affords  (III),  (IV),  and  C8HC16. 
With  boiling  aq.  AcOH-HCl  or  -HBr,  (II)  gives  C8Cle  or 
2  :  3  :  5  :  6  :  1  :  4-C8Cl4Br2,  respectively,  and  forms  2  :  3  :  5  :  6  :  1- 
C„HCVNH2  (V)  with  aq.  HI-AcOH.  3%  aq.  NaOH  and  (II)  afford 
2:3:5:  6-letrachloro-N -nitroaniline  (VI),  m  p_  145 — 146°  (vigorous 
decomp.),  also  obtained  with  4  :  2  :  3  :  5  :  6  :  1-N02-C8C14-NH2 

(VII)  from  (V)  and  AcOH-HN03  (d  1-5)  at  60°.  In  AcCl,  (VI)  gives 
C8Cl8,and  C8HC15,  in  AcOH  affords  (VII),  and  in  AcOH-HHal 
behaves  as  (II).  Excess  of  HN03  (d  1-5)  in  AcOH  at  50°  converts 

(V)  into  2  :  3  :  5  :  6-tetrachloro-i-nitro-N -nitroaniline  (VIII),  m.p. 
88 — 95°  (according  to  rate  of  heating).  With  Me2S04— 10%  aq. 
NaOH,  2:3:5:  6-tetrachloro-TA-nitromethylaniline,  m.p.  138 — 139°, 
and  its  4-Ar02-derivative,  m.p.  171 — 175°  (decomp.),  are  obtained 
from  (VI)  and  (VIII),  respectively.  HN02  partly  convert^  (VI)  and 
(VIII)  into diazonium  salts  (coupling  with  2  :  3-OH-C,0H8-CO-NHPh). 

F.  R.  S. 

Influence  of  the  6-nitro-group  on  the  halogenation,  nitration, 
mercuration,  and  diazo-coupling  of  6-nitro-l-naphthylamine  and 
related  naphthalides.  H.  H.  Hodgson  and  II.  S.  Turner  (J.C.S., 
1943,  391 — 394). — 6  :  l-NO2'C10H8-NH2  (I)  [ picrate ,  m.p.  197°; 
formyl,  m.p.  193°,  mono-  (II),  m.p.  205-5°,  and  di-p-toluenesulphonyl 
derivative,  m.p.  204-5 — 205-5°;  6-nitronaphthyl-l-maleamic  acid, 
m.p.  181°]  gives  (Sandmeyer)  1  -chloro-,  m.p.  118 — 120°,  1  -bromo-, 
m  p  130-5 — 131°,  and  l-iodo-6-nitronaphthalene,  m.p.  73°.  Cl2  and 
6  :  l-NO,-C10H.-NHAc  (III)  in  AcOH  at  90°  afford  the  Ac  deriv¬ 
ative,  m.p.  243°  (hydrolysed  by  H2S04-aq.  EtOH),  of  2  :  4 -dichloro- 
b-nitro-l-naphthylamme,  m.p.  177 — 178°,  whilst  Br-CHC13  and 
(I)  at  —5°  give  i-bromo-b-mtro-l-naphthylamine  (IV),  m.p.  123 — 
124°,  converted  (diazo-methods)  into  1-bromo-l-nitro-,  m.p.  104 — 
105°,  and  1  :  i-dibromo-b-nitro-naphthalene,  m.p.  110°.  6-Nitro- 1- 

nafihthaleneazo-  fi-nap  hthol  has  m.p,  220°.  1  :  2- 

C10H8Br,NH*SO2,C8H4Me-/)  and  HNOs  (d  1-5)  in  AcOH  at  30—40° 
(later  50 — 60°)  give  \-bromo-6-nitro-p-toluenesulphon-2-naphthalide, 
m.p.  191 — 198°;  the  free  base  affords  (Sandmeyer)  1  :  2-dibromo-b- 
nitronaphthalene ,  m.p.  175°,  and  (diazo-method)  1  :  6-C10H8Br-NO2. 


Further  bromination  [as  for  (1)1  of  (IV)  yields  2  :  i-dibromo-b-nitro-l- 
naphthylamine ,  m.p.  195°.  Nitration  of  (III)  followed  by  hydrolysis 
gives  mainly  4  :  6-,  m.p.  178°,  and  some  2  :  6-dinitro-\-naphthyl- 
amine,  m.p.  226-5 — 228-5°.  (II)  with  HNOa  (d  l-5)-AcOH  at  90° 
affords  the  p-toluenesulphonyl  derivative,  m.p.  172-5°  (hydrolysed  by 
H2S04)  of  2  :  4  :  6-trinitro-l-naphthylamine,  m.p.  301 — 304°  (decomp.). 
(I)  and  Hg(OAc)2  in  AcOH  give  the  4 -OAcHg-derivative,  m.p, 
>400°,  which  with  KI-I  forms  i-iodo-6-nitro-l-naphthylamine,  m.p. 
175°,  converted  into  1-bromo-i-iodo-b-nitronaphthalene,  m.p.  130-5— 
131-5°.  6:1:  2-NO2-C10HEBr-NH2  gives  l-bromo-2-todo-6-nitro- 

naphthalene,  m.p.  193 — 194°.  p-C8H4Me-N2Cl  with  (I)  affords 
6-nitro-i-p-tolueneazo-l-naphthylamine,  m.p.  242-5°  (Ac  derivative, 
m.p.  300 — 301°),  which  yields  6-nitro-i-p-tolueneazo-l-naphthalene- 
azoresorcinol,  m.p.  >400°.  Hence  the  6-N02  group  favours  reaction 
at  the  4-position.  M.p.  are  corr.  F.  R.  S. 

Preparation  of  dithizone  (diphenylthiocarbazone).  J.  H.  Billman 
and  (Miss)  E.  S.  Cleland  (J.  Amer.  Chem.  Soc.,  1943,  65,  1300 — 1301). 
— Adding  CS2  to  NHPh-NH2  in  cold  Et20  gives 
NHPh-NH-CS-S-NH3-NHPh  (97%),  converted  at  96—98°  (not 
>98°)  (bath)  into  H2S  and  CS(NH-NHPh)  (60—75%),  which  in 
boiling  KOH-MeOH  gives  NHPh-NH-CS-NINPh  (52—66%  over¬ 
all),  NHPh-NH-CS-NHj,  and  NH2Ph.  R.  S.  C. 

Decomposition  of  diazo-compounds  in  neutral  solution.  The 
diazo-coupling  reaction.  H.  H.  Hodgson  and  E.  Marsden  ( J.C.S. , 
1943,  379- — 380). — Aq.  solutions  of  diazotised  NH2Ar,  when  main¬ 
tained  neutral  by  CaCOs,  decompose  to  form  bis-  (NH2Ph,  0- 
toluidine)  or  mono-arylazophenols  (/>-toluidine,  0-,  m-,  and  p 
N02-C8H4-NH2,  a-  and  /3-CI0H7'NH2).  An  aq.  solution  of  the 

equilibrium  mixture  NPhIN-OH  (I)  NPhJNJOH  (II)  decomposes 
to  form  nearly  equal  parts  of  2  ;  4-bisbenzeneazo-  and  4-benzeneazo- 
phenol.  The  results  are  held  to  indicate  that  undissociated  (I)  and 
not  (II)  is  the  coupling  component.  Z-N  itro-i-m- ,  m.p.  202°,  and 
i-nitro-2-p-nitrobenzeneazophenol,  m.p.  168°,  are  described. 

F.  R.  S. 

Recovery  of  phenols  and  olefines  from  alkylated  phenols. — See  B., 

1943,  II,  309. 

Ambrettolide  and  isomerides.  HI.— See  A.,  1943,  II,  318. 

Dihydroresorcinols. — See  A.,  1943,  II,  338. 

Mechanism  of  fission  of  ethers.  I.  Fission  of  aromatic  ethers  in 
non-aqueous  solvents.  S.  P.  Walvekar,  N.  L.  Phalnikar,  and  B.  V. 
Bhide  (/.  Indian  Chem.  Soc.,  1943,20,131 — 136). — Fission  ofPhOMe, 
£-C8H4R'OMe  (R  =  Cl,  Br,  Me,  NOa),  and  o-NOa-C8H4-OMe  by 
anhyd.  HC1  and  HBr  has  been  studied.  In  CC14  or  m-C8H14  (PhOMe 
only)  after  50  hr.  at  70°  or  5  months  at  room  temp,  fission  is  usually 
<1%.  With  M-HBr  in  CC1„  at  70°,  addition  of  5%  of  C6H5N 
produces  1-5 — 37%  fission,  5%  of  AcOH  2-0 — 9-3%,  of  NH2Ph  65 
(PhOMe)  or  79%  (anisidine),  and  of  NPhMe2  78%  (PhOMe).  HBr 
produces  considerable  fission  in  PhNOa.  CHC13>  or  AcOH  alone; 
addition  of  C5H6N  increases  the  amount.  A  mechanism  for  the 
fission  is  suggested.  A.  Li, 


Derivatives  of  creosol.  J  H.  Fletcher  and  D.  S.  Tarbell  (J.  Amer. 
Chem.  Soc.,  1943,  65,  1431 — 1432). — Martin-Clemmensen  reduction 
of  vanillin  gives  creosol  (63%),  b.p.  105 — 106°/15  mm.,  the  ally] 
ether  (prep,  by  CH2XH-CH2Br  and  NaOH  in  aq.  COMe2 ;  86%), 
b.p.  128 — 130°/15  mm.,  of  which  with  aq.  KMn04-Na2C03  gives 
Z-methoxy-p-tolyloxyacetic  acid  (31%),  m.p.  115 — 116°,  or  at  210° 
alone  gives  5:1:3:  4-CH2XH-CH2-C8H2Me(OMe)-OH  (I)  (84%), 
b.p.  135 — 138°/18  mm.  ( a-naphthylurethane ,  m.p.  132 — 132-5°). 
With  Me2S04-2N-NaOH,  (I)  gives  3  :  4  ;  1  :  5- 
(OMe)2C8H2Me-CH2-CHXH2  (II)  (86%),  b.p.  125— 135°/12  mm., 
oxidised  (KMnO,)  to  4  :  b-dimethoxy-m-toluic  acid,  m.p.  91-5 — 92-5°, 
which  is  also  obtained  from  3:4:1;  5-(OMe)2C8H2Me-CH:CHMe 
(III).  KOH  in  0([CH2]2*0H)2  at  150 — 170°  isomerises  (I)  to  b-pro- 
penylcreosol  \2-methoxy-b-propenyl-p-cresol),  m.p.  61 — 62°;  at  175 — 
185°  (II)  similarly  gives  (III)  (39%),  b.p.  109—111°/!  mm. 


H  S  C 

Synthetic  oestrogens  of  the  diphenylethane  series.  H.  Bretsch- 
neider,  A.  dc  Jonge-Bretschneider,  and  N.  Ajtai  (Ber.,  1941,  54,  [B], 
571 — 588). — p-Hydroxypropiophenoneazine »  (I),  m.p.  170 — 171° 
(slight  previous  sintering),  distils  unchanged  at  ~250°  (bath) /high 
vac.,  is  reduced  (H2,  Pd-C.,  EtOH)  to  the  hydrazine,  which  is  oxidised 
directly  (I-KOAc)  to  a  //.-derivative  (II),  decomp.  —133 — 150° 
(sinters  126°),  of  (I).  Oxidation  by  Os  in  presence  of  CuS04  and 
NaOH  gives  a  resin,  decomposed  at  120 — 150°/1  mm.  to  a  mixture 
of  dl-  (III),  m.p,  126 — 128°,  and  meso-  (IV),  m.p.  185 — 187°, 
-(£-OHX8H4-CHEt)2.  (II)  is  methylated  (Me2S04)  to  the  dihydro- 
/j-methoxypropiophenoneazine  (V),  m.p.  76 — 78°  (Foldi  et  al.,  below), 
is  hydrolysed  (MeOH-conc.  HC1)  to  (probably)  an  anol  polymeride^ 
and  decomposed  at  140 — 160°  to  (IV)  (62%).  p-Acetoxypropio'- 
phenoneazine ,  m.p.  135-5 — 136-5°  [from  (I)  and  Ac20-CEFUN]  is 
similarly  reduced  and  oxidised  (02-CuS04)  to  a  Z/2-derivative  ni  n 
115—116°  [at  125—150°  gives  meso-(/>-OAc-C8H4-CHEt),  ‘  mo 
140—141°  (VI)],  and  oil  [gives  (VI)  also],  (/>-OMe-C8H4-CH:N).  and 

MgEtBr  afford  a  product  [from  which  (V)  is  isolable]  which  at  130 _ 

150°  (bath) /high  vac.  yields  dl-  (VII),  m.p.  55°,  and  meso-  (VIII) 
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m.p.  144°,  -(/>-OMe-C#H4*CHEt)2  (cf.  Campbell  et  al.,  A.,  1940,  II, 
79).  (VII)  and  (VIII)  are  unaffected  by  Pd- black  at  250°  whereas 
(IV)  undergoes  fission.  With  Pd-C  at  300°  in  C02  (VII)  yields 
(VIII)  (42%)  [and  33%  of  unchanged  (VII)]  ;  (VIII)  similarly  gives 
much  oil,  (?)  a  little  (VII),  and  28%  of  unchanged  (VIII).  Partial 
methylation  (Me2S04  in  cold  MeOH-N-NaOH)  of  (IV)  affords  the 
Me j  ether,  m.p.  120 — 121°  ( propionate ,  m.p.  85 — 87°),  also  obtained 
[with  (IV)]  from  (VIII)  and  aq.  MeOH-NaOH  at  250°,  and  by 
thermal  decomp,  of  a  mixture  of  (II)  and  (V)  (m.p.  58 — 67°). 
4-Hydroxy-2-methylacetophenoneazine,  m.p.  251 — 253°  (block)  (di¬ 
acetate,  m.p.  129—130°,  sinters  128°),  is  reduced  (H2,  Pd-C,  EtOH- 
AcOH;  not  EtOH  alone),  the  mixture  treated  with  KHCOs,  then 
oxidised  (02-CuS04),  and  the  resulting  oil  heated  at  140°;  4  :  i' -di¬ 
hydroxy-2  :  2' -dimethyl-fly-diphenylbutane  (IX),  m.p.  191 — 192°  [di¬ 
acetate,  m.p.  164°,  sinters  161°;  dipropionate,  m.p.  123 — 124°;  Met 
ether  (X),  m.p.  141 — 142°],  is  thereby  obtained  in  poor  yield.  (X)  is 
similarly  prepared  starting  from  4-methoxy-2-melhylacetophenane- 
aztne,  m.p.  110 — 111°,  sinters  109°  (/^-derivative,  m.p.  112 — 113°, 
sinters  111°),  in  38%  yield  and  is  demethylated  to  (IX).  The 
difference  in  biological  activity  of  (IV)  and  diethylstilbcestrol  is 
shown  by  using  mice  (not  rats)  in  the  Allen-Doisy  test ;  (IX)  has  a 
high  activity.  H.  B. 

Synthetic  cestrogens  of  the  diphenylethane  series.  Z.  Foldi  and 
G.  von  Fodor  ( Ber .,  1941,  74,  [2J],  589 — 595). — p-M ethoxypropio- 
phenoneazine  (I),  m.p.  134°,  absorbs  2  H2  on  catalytic  reduction 
(Pd-C,  96%  EtOH,  room  temp.)  but  evaporation  of  the  resulting 
solution  gives  an  oil  (A)  and  a  Zf2-derivative  (II),  m.p.  75 — 77°,  of  (I). 
(A)  and  (II)  show  the  same  behaviour  on  thermal  decomp.  Reduc¬ 
tion  of  (I)  and  subsequent  atm.  oxidation  of  the  product  affords  (II) 
and  an  isomeride  (III),  m.p.  58 — 65°,  which  undergo  thermal  de¬ 
comp.  to  a  mixture  of  meso-,  m.p.  144°,  and  <ff-(/>-OMe*C3H4-CHEt)2, 
m.p.  55°  [demethylated  by  MeOH-KOH  at  200°  or  AcOH-HBr  to 
meso-  and  :B-(pOH-C,H4-CHEt)2,  respectively].  (II)  and  (III)  may 
be  stereoisomeric  forms  of  (/)-OMe-Cl!H4;CHEt,Nl)2.  H.  B. 

Preparation  of  the  oestrogen  jS-bromo-fl-phenyl-aa-di-p-phenetyl- 
ethylene.  W.  Tadros  and  A.  Schonberg  (J.C.S.,  1943,  394). — 
(^>-OEt'C,sH4)2CO  and  CH2Ph-MgCl  give  fi-phenyl- aa-di-p-phenetyl- 
ethyl  alcohol,  m.p.  124°,  which  on  distillation  with  a  little  20%  H2S04 
in  a  vac.  yields  fl-phenyl-aa-di-p-phenetylethylene,  m.p.  74°,  brominated 
(Br-AcOH)  to  the  /3-Br-compound,  m.p,  97 — 98°.  F.  R.  S. 

Rapid  and  practical  method  of  preparation  of  4-amino-2-methyl-I- 
naphthol  hydrochloride  (vitamin-A'J  from  2-methyl-I  ;  4-naphtha- 
quinone.  P.  P.  T.  Sah  and  W.  Brull  (Ber.,  1941,  74,  [B],  552 — 
554). — 1  :  2  :  4-OlC10H5MelN,OH  (from  the  quinone  and 
NH2OH,AcOH  in  EtOH)  is  treated  with  aq.  NaOH  and  the  resulting 
4:2;  I-NO-C10H5Me-ONa  reduced  (Sn,  aq.  HC1)  to  1:2:4- 
OH-C  I0H5Me-NH2,HCl,  m.p.  280°  (decomp.)  (darkens  ~262°). 

H.  B. 

Stereoisomeric  forms  of  additive  compounds  of  alcohols  and 
substituted  7-nitrostilbenes.  B.  Reichert  and  W.  Kuhn  (Ber., 
1941,  74,  [B],  328 — 337). — (tra us-) 7-Ni tro-4'-mci hoxystilbene  [p- 
OMe-CjH.-CHlCPh-NOJ  (I)  and  MeOH-KOH  give  (cf.  Meisen- 
heimer  et  al.,  A.,  1907,  i,  858),  in  addition  to  the  known  (a  )  form, 
m.p.  139°  (up  to  80%),  of  £-0Me-C#H4-CH(0Me)-CHPh-N02,  a  j9- 
form,  m.p.  77°  (10 — 35%;  amount* increases  with  rise  in  temp,  of 
reaction  mixture),  and  some  cia-( I),  m.p.  112 — 113°  (cf.  Flflrscheim 
et  al.,  A.,  1932,  730).  Ba«s-7-Nitro-3'  ;  4'-methylenedioxystilbene 
(II),  m.p.  129 — 129-5°  (corr.),  similarly  affords  a-,  m.p.  149 — 150°, 
and  fl-forms,  m.p.  128—129°,  of  a-nitro-p-methoxy-a-phenyl-fl-3  :  4- 
methylenedioxyphenylethane,  a  little  of  the  cis-/oi-»K  (III),  m.p.  123 — 
123-5°  (corr.),  of  (II),  and  some  3  :  S-diphenyl-4-Z'  :  4' -methylenedi- 
oxyphenylisooxazole.  7-Nitro-3'  :  4'  :  5'-trimethoxystilbene  and  cold 
MeOH  KOH  give  83%  of  the  a-,  m.p.  142 — 143°,  and  traces  of  the 
fi-form  (IV),  m.p.  138 — 139°,  of  a-nitro-fl-methoxy-a-phenyl-fl-3  :  4  :  5- 
trimethoxyphenylethane ;  at  the  b.p.  (IV)  and  3  :  5-diphenyl- 
4-3'  :  4'  :  Z'-trimethoxyphenylisooxazole,  m.p.  162 — 163°,  result. 
trans- 7-Nitro-3'  :  4'-dimethoxystilbene  (V),  m.p.  109°,  similarly  gives 
one  form  only  of  a-nitro-fl-methoxy-a-phenyl-f$-Z  :  4-dimethoxyphenyl- 
ethane,  m.p.  120 — 121°;  (VI)  (below)  and  3  :  5-dipheny /-4-3' :  i'-di- 
methoxyphenylisooxazole,  m.p.  170 — 171°,  are  by-products.  Ultra¬ 
violet  irradiation  of  (II)  and  (V)  in  MeOH  gives  (III)  and  cis-7 -nitro- 
3'  :  4' -dimethoxystilbene  (VI),  m.p.  102 — 103°  (corr.),  respectively. 
l-Nitro-4' -methoxy-Z' -chloromethylstilbene ,  m.p.  ■  108- — 109°  [from 
4:3:  l-OMe-CaH3(CH2Cl)-CHO  and  CH2Ph-N02  in  EtOH-NH2Me], 
and  a-nitro-a-phenyl-/S-2-furylethylene  (VII)  do  not  add  MeOH. 
(VII)  is  reduced  (H2,  Pd-C,  C5H5N,  room  temp.)  to  Ph  furfuryl 
ketoxime,  m.p.  90°,  further  reduced  (Na-Hg,  50%  AcOH)  to  a-phenyl- 
j3-2-furylethylamine,  b.p.  158 — 160°/30  mm.  [ hydrochloride ,  m.p. 
206 — 208°  (decomp.)].  The  above  a-  and  8-forms  are  racemates. 

H.  B. 

Thermal  decomposition  of  polyarylated  carbinols.  C.  F.  H.  Allen 

and  J.  A.  VanAllan  ( J .  Amer.  Chem.  Soc.,  1943,  65,  1384 — 1389). — 
2:3:4:  5-Tetraphenylcyc/opentadienone  (I)  and  MgPhBr  in  Et20 
or  CeH„  give,  by  1  :  2-addition,  1  ;  2  :  3  :  4  :  5-pentaphenyl-A2 :  4- 
cye/opentadienol  (II)  (Ziegler  et  al.,  A,,  1926,  57),  but  in  boiling  ( iso - 
CsHjjJjO  give,  by  1  :  4-addition,  2  :  3  :  3  :  4  :  5-pentaphenyl-&1-i- 
cyclo pentadienol  (III),  m.p.  189°  (1  active  H;  no  addition  of  MgMel). 


Formation  of  (III)  is  direct,  since  the  Mg  derivative  of  (II)  is  un¬ 
changed  in  boiling  (iso-C5Hjj)20.  Distilling  or  heating  (II)  at 
290—300°  gives  (III)  and  2  :  3  :  3  :  4  :  b-pentaphenyl-A^oycXa- 
pentenone  (IV),  m.p.  164°  (adds  1  MgMel;  no  active  H),  with  small 
amounts  of  1  :  2  :  3  :  4  :  5-pentaphenylcyc\opentadiene,  m.p.  250°, 
H20,  and  PhCHO;  the  main  reaction  is  thus  an  allylic  shift  of  Ph. 
(Ill)  is  converted  into  (IV)  by  boiling  48%  HBr-AcOH,  and  (IV)  into 
(III)  by  NaNH2  in  boiling  xylene.  Cr03-Ac20  oxidises  (III)  or  (IV) 
to  BzOH  and  COPh2  as  sole  products.  (1CH-C0)20  and  (II)  at  the 
m.p.  give  3:4:5:  6-lelraphenyl-Z  :  6-endo-a-hydroxybenzylidene- 
A*-tetrahydrophthalic  anhydride,  m.p.  220°,  which,  when  distilled, 
regenerates  (II)  and  so  yields  (III)  and  (IV).  £-OMe-C8H4-MgBr 
and  (I)  in  C,H,  give  2  :  Z  :  4  :  5-tetraphenyl-l-p-anisylcyc\openta- 
dienol,  m.p.  203°;  1  :  4-addition  could  not  be  effected.  The 

presence  of  CH-CO  in  (IV)  is  proved  by  conversion  by  MgPhBr  into 
1  :  2  :  3  :  4  :  4  :  5  hexaphenyl  A-  cyclopentenol,  m.p.  248°  (1  active  H  . 
does  not  add  MgMel),  dehydrated  by  Ac20  or  AcCl  to  1  :  2  :  3  :  4  :  5  :  5- 
hexaphenyl-A1:3-cyc\opentadiene.  m.p.  172°;  MgMel  gives  by 
addition  and  simultaneous  dehydration  1  :  3  :  4  :  5  :  5-pentaphenyl- 
l-methyl-A1-3-cyc\opentadiene  (  ?  1  :  2  :  3*3  :  4-pentaphenyl-Z-methyl- 
ene-A1-cyc\opentene) ,  m.p.  159°.  2:3:4:  5-Tetrapheiiyl  A-  -cyclo 

pentenone  (V)  and  MgMel  give  1:2:4:  5-tetraphenyl-Z-melhyl- 
A1:S-cyclo pentadiene  (or  1:2:4:  5-tetrapheny l-Z-methylene- A1 -cyclo- 
pentene),  m.p.  163°.  CcH,-A1C13  does  not  affect  (IV)  or  (V),  but 
converts  (I)  or  the  bimol.  product  from  aj3-dimethylanhydroacetone- 
benzil,  by  reduction,  into  2:3:4:  5-tetraphenyl-  (VI),  m.p.  328°,  and 
diphenyldimethyl-cyc/opentanone,  respectively.  MgPhBr  and  (VI) 
give  1  :  2  :  3  :  4  :  5-pentaphenylcyclopentanol,  m.p.  254°.  Attempts 
to  prepare  (IV)  from  CO(CH2Ph)2  or  OH*CPh2*COPh  failed.  At 
290 — 300°  2:3:4:  5- tetrapheny  1-1 -benzyl- A'^-cyc/opentadienol 

(VII)  gives  1:2:3:  4-tetraphenyl-5-benzylidene- A1  ■ ’-cyefopenta- 
diene  (47%)  with  smaller  amounts  of  (CHPh:)2,  (by  the  alternative 
mode  of  decomp.)  (I)  +  PhMe,  and  a  substance  (VIII)  (1%),  m.p.  158°. 
Styrene  and  (I)  in  warm  CeHg  give  3  :  0- ondolrio- 1  :  2  :  3  :  4  :  6- 
pentaphenyl-Al-cyclohexene  [1  :  2  :  4  :  5  :  6-pentaphenyl-[2  :  2  :  1]- 
dicyclo- A6- hep  ten-T -one]  (IX),  m.p.  191°  (adds  1  MgMel ;  no  active 
H),  converted  by  MgPhBr  into  1  :  2  :  3  :  4  :  6-pentaphenyl-Z  :  6-endo- 
a-hydroxybenzylidene-A'-cyc\ohexene  (89%),  m.p,  258°,  which,  when 
heated,  gives  (IV),  a  compound  (X),  C36H2S0,  m.p.  172°,  and  small 
amounts  of  styrene  and  PhCHO.  With  CH2Ph-MgBr  in  C e 1 1 5 
or  MgMel  in  (iio-CjHjjljO,  (IX)  gives  1  :  2  :  3  :  4  :  6-pentaphenyl- 
3 :  Z-endo-a-hydroxy-fl-phenylethylidene-  (XI),  m.p.  212°,  or  -a- 
hydroxyethylidene-,  m.p.  209°  (1  active  H;  does  not  add  MgMel), 
-A'-cyclo  hexene,  respectively,  but  it  does  not  react  with  1- 
C13H7-MgBr.  MgMel  or  Ac20  does  not  affect  (X),  but  72%  HC104- 
Ac20  (not  HBr  or  HI)  at  the  b.p.  gives  CaHPh5.  In  boiling  CjH,,, 
(;C-C02Me)2  and  (II)  give  Met  3:4:5:  6-tetraphenyl-Z  :  6-endo-a- 
hydroxybenzylidene-Z  :  6-dihydrophthalate,  m.p.  209°,  which  at  250° 
gives  3  :  4  :  5  :  6  :  1  : 2-C6Ph4(C02Me)2  (75%)  and  PhCHO.  Ac20  or 
AcCl  does  not  dehydrate  (VII)  but  yields  the  acetate,  m.p.  195°  ;  (II) 
similarly  yields  its  acetate,  m.p.  158°  [not  (VIII)],  converted  by  HC1- 
AcOH  into  the  known  1-chloro-l  :  2  :  3  :  4  :  5-pentaphenyl-A2:4- 
cye/opentadiene.  The  decomp.  of  the  bridged-ring  compounds  by 

heat  occurs  at  the  linking  CIC-C— C.  R.  S.  C. 

Hydrogenolysis  of  sulphur  compounds  by  Raney  nickel  catalyst. — 

See  A.,  1943,  II,  293. 

Multiplication  process  for  the  separation  of  racemates. — See  A., 
1943,  I,  275. 

Synthesis  of  pharmacologically  important  carboxylic  acids.  IQ. 
Control  of  hydrogenation  of  O-acetylmandelic  acid  esters.  K.  Kindler. 
IV.  Synthesis  of  substituted  ,9-phenylpropionic  acids  from  aryl  ethyl 
ketones.  K.  Kindler  and  T.  Li  (Ber.,  1941,  74,  [B],  315—321,  321— 
327;  cf.  A.,  1936,  1508).— III.  OAc-CHPh-C02Et  (I)  is  un¬ 
affected  by  H2  (2-5  atm.)-Pd-black  in  AcOH  at  room  temp,  but  at 
100°  4  H2  are  rapidly  consumed  and  Et  cyc/ohexylacetate  (II) 
results.  Interruption  of  the  reaction  after  absorption  of  1  H2  gives 
(I),  CH3Ph-C02Et  (65%),  and  a  little  (II) ;  the  3  :  4-(OMe)2-  and 
-CH2Oj!  derivatives  of  (I)  similarly  give  CH2Ar-C02Et  although  the 
use  of  a  highly  active  catalyst  leads  to  some  nuclear  hydrogenation. 
Suppression  of  nuclear  hydrogenation  is,  however,  effected  by 
addition  of  HZnCl3  or,  better,  HBr.  Thus  OAc-CH Ar-C02Me  (A) 
with  H2-Pd-black  in  Ac0H-H2S04-HBr  or  AcOH-HBr  at  room 
temp,  give  84 — 95%  of  CH2Ar-C02Me  [Ar  =  ^-anisyl,  b.p.  158°/19 
mm.,  3  :  4-(OMe)2C6H3,  b.p.  175°/15  mm.,  3  :  4-(OEt)2C„H3,  b.p. 
180— 181°/18  mm.,  3  :  4-CH202:C„H3,  b.p.  170— 171°/16  mm.  (free 
acids,  m.p.  86°,  99 — 100°,  79 — 80°,  and  128°,  respectively)],  p- 
C8H4R-CH(0Ac)-C02Et  (R  =  Me,  Et,  Ph,  cyc/ohexyl)  are  rapidly 
reduced  in  AcOH-HC104  (or  -H.S04)  at  room  temp,  to  p- 
CjHjR-CH^COjEt ;  reaction  does  not  occur  in  presence  of  HBr. 
The  following  are  prepared  (75 — 85%  yield)  from  OAc-CHAr-CN 
and  HC1  in  MeOH  or  EtOH  containing  a  little  Ha0  :  (A),  Ar  = 
£-anisyl,  b.p.  166 — 167°/14  mm.,  3  :  4-CH202X9H3,  b.p.  181°/14 
mm.,  3  :  4-(OMe)2CaH3,  b.p.  195°/16  mm.,  and  3  :  4-(0Et)2C„H3, 
b.p.  192°/14  mm.;  OAc-CHAr-C02Et,  Ar  =  Ph,  b.p.  160°/28  mm., 
/;-tolyl,  b.p.  150°/14  mm.,  m.p.  74°,  £-CeH4Et,  b.p.  166°/12 
mm.,  ^-xenyl,  b.p.  227°/14  mm.,  m.p.  67°,  £-cyc/ohexylphenyl,  b.p. 
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211°/11  mm.,  m.p.  53°,  and  3  :  4-(OMe)2C8H3,  b.p.  195°/14  mm. 

IV.  COArEt.  NHMe„  and  S  at  140—150°  give  CH2Ar-CH2-CS-NMe2 
( B )  presumably  thus  :  COArEt  +  NHMe,  ->  NMe2-CArEt-OH  -> 
S:NMe2-CArEt-OH  ->  [SlNMej-CArlCHMe]  ->  (B).  The  following 
jS-arylthiopropiondimethylamides  are  described  :  aryl  =  p- tolyl, 
b.p.  225°/18  mm.,  m.p.  48 — 49°,  />-C6H4Et,  b.p.  295 — 310°/13  mm., 
p-C6 H4F,  b.p.  220°/26  mm.,  m.p.  57 — 58°,  ^>-C6H4Cl,  m.p.  64°,  p- 
C6H4Br,  b.p.  243°/17  mm.,  m.p.  71 — 72°,  £-C6H4I,  m.p.  112 — 113°, 
p-anisyl,  b.p.  240 — 250°/17  mm.,  3  :  4-(OMe)2C6H3,  m.p.  94°,  4  :  3- 
OMe-C#H3Me,  m.p.  83°,  £-SMe-C6H4,  m.p.  67°,  and  4  :  l-OMe-C10H6, 
m.p.  ,  160 — 170°.  Hydrolysis  (10%  KOH)  of  ( B )  affords 
Ar-[CH2]2-C02H ;  fS-p-jhioro-,  m  p.  91°,  and  -p -methylthiol-phenyl- , 
m.p.  101°,  -6-methoxy-m-tolyl- ,  m.p.  99 — 100°,  and  -4-methoxy-l- 
naphthyl-propionic  acid,  m.p.  170 — 171°,  are  new.  p-Fluoropropio- 
phenone,  b.p.  105 — 107°/22  mm.,  and  4-methoxy-l-naphthyl  Et  ketone, 
b.p.  205°/15  mm.,  m.p.  57°,  are  prepared  from  PhF  and  a-C„H,-OMe 
with  EtCOCl  and  A1C1,  in  CS2  at  0° — room  temp,  and  0° — 50 — 60°, 
respectively.  H.  B. 

Iodinated  organic  compoaads  as  contrast  media  for  radiographic 
diagnoses,  n.  Ethyl  esters  of  iodinated  straight-  and  branched- 
chain  phenyl-fatty  acids.  J.  T.  Plati  (with  W.  H.  Strain  and  S.  L. 
Warren]  (J .  Amer.  Chem.  Soc.,  1943,65,  1273 — 1276;  cf.  A.,  1942,11, 
311).—  Adding  coarsely  crushed,  cryst.  NaNOz  to  Ph-[CH2]„-C02H 
and  I  in  10  :  1  (vol.)  Ac0H-H2S04  and  boiling  with  stirring  gives  a 
mixture  whence  by  crystallisation  only  the  p-I-acid  is  isolated; 
yields  are  39 — 50%  for  acids  with  an  odd  and  14—45%  for  acids  with 
an  even  no.  of  C.  NaIOs,  but  not  HNO,,  may  replace  the  NaN0.2. 
Thus  are  obtained />-C6H4I-CH2-COaH,  /3-p -iodophenylpropionic ,  m.p. 
139 — 141°  (Et  ester,  b.p.  140°/2  mm.),  y-p-iodophenyl-n-butyric ,  m.p. 
89 — 90-5°  (Et  ester,  b.p.  146 — 148°/0-8  mm.),  S-p-iodophenyl-n- 
valeric  (I),  m.p.  109-5 — 110-5°  [Et  ester  (II),  b.p.  158°/2  mm.], 
t-p-iodophenyl-rt-hexoic,  m.p.  66 — 67°  (Et  ester,  b.p.  158 — 160°/2 
mm.),  and  l^-p-iodophenyl-n-heptoic  acid,  m.p.  93 — 94-5°  [Et  ester 

(III) ,  b.p.  175— 177°/2-5  mm.].  Ph-[CH2]4-C02H  (IV),  m.p.  59— 

60°.  is  obtained  from  Ph-[CH2]3-Br  (V)  and  CH2(C02Et)2  etc.  or  in 
70%  over-all  yield  by  successively  condensing  CHPhiCPPCHO  with 
COMe2-10%  NaOH  at  room  temp.,  oxidising  with  aq.  NaOCl  at 
40 — 50°,  rising  to  60 — 65°,  and  hydrogenating  in  EtOH  in  presence 
of  Raney  Ni  at  110°.  HNO,  at  >80°  (cool  to  60°)  converts 

(IV)  into  8-p -nitro-  (28%),  m.p.  84 — 85°  (oxidised  by  aq.  Cr03  at 

75 — 120°  to  />-N02-C.H4-C02H),  which  with  Fe(OH)2-aq.  NH,  gives 
S-p-amino-phenyl-n-valeric  acid  (42%),  m.p.  113 — 113-5°,  and  thence 
(Sandmeyer)  (I)  (oxidised  by  alkaline  KMn04  to  p-C6HaI-C02H). 
CHEt(C02Et)2  with  £-CsH4I-CH2Br  or  (V)  gives  Ett  p-iodobenzyl- 
(64%),  b.p.  176 — 180°/2  mm.,  or  y-phenyl-n-propyl-ethylmalonate 
(58%),  b.p.  193 — 196°/11  mm.,  and  thence  Et  a-p-iodobenzyl-n-butyrate 
(52%),  b.p.  182 — 183°/14  mm.,  or  b-pheny  l- a-ethyl-n -valeric  acid  (VI) 
(80%),  b.p.  189 — 190°/14  mm.,  respectively.  CHBu“(C02Et)2  gives 
similarly  Et2  p-iodobenzyl-n-butylmalonate  (67%),  b.p.  178 — 182°/2 
mm.,  and  thence  Et  a-p-iodobenzyl-n-hexoate  (68%),  b.p..  156°/2  mm. 
NaN02-I  etc.  converts  (VI)  into  an  oily  I-acid  [Et  ester  (61%),  b.p. 
162 — 164°/2  mm.].  (II)  and  (III)  are  the  most  suitable  Af-ray 
contrast  media  but  are  somewhat  toxic  in  the  spinal  canal.  (II)  is 
very  suitable  in  various  other  body  cavities.  R.  S.  C. 

1-Naphthylacetic  acid. — See  B.,  1943,  II,  310. 

Iodination  of  tyrosine  by  iodine  monochloride.  P.  Block,  jun., 
and  G.  Powell  [J.  Amey.  Chem.  Soc.,  1943,  65,  1430 — 1431). — 
Tyrosine  and  IC1  in  AcOH,  later  AcOH-H20,  at  60°  give  85%  of  the 
pure  I2-derivative,  m.p.  201°  (corr.).  .  R.  S.  C. 

Thioketonic  esters.  X.  K.  Chandra,  N.  K.  Chakrabarty,  and 
S.  K.  Mitra  (J.  Indian  Chem.  Soc.,  1942,  19,  139 — 144). — Et  thio- 
cyclo -pentanone-  (I),  b.p.  110°/5-5  mm.  [free  acid  (II),  m.p.  122  “(de¬ 
comp.)],  and  -hexanone-2-carboxylate  (III),  b.p.  112°/6  mm.  [free 
acid  (IV),  m.p.  115°  (decomp.)]  (from  the  CO-esters  in  EtOH  with 
anhyd.  HC1  followed  by  H2S  at  0°),  with  mol.  Na  followed  by  the 
appropriate  halide  in  C5H6  at  25°  yield  Et  1  -ethyl-,  b.p.  115°/6  mm. 
(free  acid,  m.p.  177°),  and  l-carbethoxymethyl-thiol-A1-cyclopentene- 

(V) ,  b.p.  170°/3  mm.,  and  1  -ethyl-,  b.p.  125°/3  mm.  (free  acid,  m.p. 
146°),  and  l-acetyl-thiol-A'-cyclohexene-2-carboxylate,  b.p.  132°/5  mm. 
With  the  appropriate  aldehyde  in  saturated  EtOH  HC1  at  0°,  (II) 
gives  benzylidene-,  m.p.  221°  (decomp.),  p-anisylidene-,  m.p.  185° 
(decomp.),  and  cinnamylidene-bis-(2-carboxy-A1-cyc\opentenyl )  thio- 
ether,  m.p.  127°;  (I)  yields  methylene-,  m,p.  117°,  benzyiidene- ,  m.p. 
140°,  p-anisylidene-,  m.p.  118°,  and  vanillylidene-bis-(2-carbethoxy- 
Al-cyc\opentenyl)  thioether,  m.p.  136°;  (IV)  gives  4-heto-2-phenyl- , 
m.p.  85°  [also  obtained  from  (III)  and  PhCHO],  -2-p -anisyl-,  m.p. 
124°,  and  -2-4' -hydroxy-2' -methoxy phenyl -b  :  6-tetramethylene-l  :  3- 

thioxine,  m.p.  178°.  (Ill)  with  mol.  Na  in  C6H0 
9H2 — (^H — C-OH  at  room  temp.,  then  CH2Cl-C02Et  a.t  the  b.p., 
CH2  C  CH  yields  2-hydroxy-6-carbethoxy-3  :  4  :  5  :  i-tetrahydro- 

\/p  \/  thionaphthen,  m.p.  59°.  (V)  and  Na  in  C„H,  give 

C  S  the  ester  (A),  b.p.  140°/5  rani.,  m.p.  54°.  Iodo- 

C02Et  (.4.)  metric  measurements  show  that  in  EtOH  at  30° 

and  60°  (I)  contains  36-6  and  35-1%  respectively, 
while  (III)  contains  77-4  and  75-7%  respectively,  of  the  thiol  form. 

A.  Li. 


Steric 'Course  and  mechanism  of  the  diene  reaction.  E.  Bergmann 
and  H.  E.  Eschinazi  (J.  Amer.  Chem.  Soc.,  1943,  65,  1405 — 1411). 
The  main  product  of  a  Diels-Alder  reaction  is  sometimes  accom¬ 
panied  by  a  small  amount  of  an  isomeride.  In  both  products  the 
configuration  of  the  singly  unsaturated  reactant  is  retained.  The 
isomerism  is  not  due  to  stereoisomerism  but  to  a  shift  of  the  newly 
formed  ethylenic  linking.  This  postulates  simultaneous  reaction  of 
both  poles  of  the  reactants,  >C+-C!C-C_  <  and  >C~’C+<;  in 
accordance  with  this  view,  dienes  wlttch  contain  large  amounts  of 
the  resonance  form  illustrated  react  readily,  and  olefines  must  contain 
“  resonance-producing”  groups  (CO,  CN,  C02H,  etc.).  In  an  open 
tube  di-A'-.'.yi Zohexenyl  (I)  and  CHPhICH-C02H  at  175°  or  250°  give 
only  9-phenyl-A,2-dodecahydrophenanthrene-10-carboxylic  acid  (II), 
m.p.  231°  (A.,  1938,  II,  330;  m.p.  221°),  but  in  a  sealed  tube  give 
also  a  small  amount  of  an  "  ethylenic  ”  isomeride  (III),  m.p.  282°. 
With  CH2N2,  (II)  gives  the  Me  ester  (IV),  m.p.  Ill — 112°,  which  is 
unaffected  by  NaOH-  or  NaOEt-EtOH  and  with  NaOBu-BuOH 
regenerates  (II) ;  hydrolysis  of  the  Et  ester  also  gives  (II) .  The  Me 
ester  (V),  m.p.  147°,  of  (III)  is  formed  slowly  and  with  NaOBu-BuOH 
regenerates  (III).  It  follows  that  (II)  and  (III)  are  not  stereoisomeric 
at  C(9)-C(10).  (II)  is  not  decarboxylated  by  basic  Cu  carbonate  in 
boiling  quinoline  or  by  soda-lime  at  350°.  CHPh.’CH-COMe  and  (I) 
at  175°  in  an  open  flask  or  sealed  tube  give  only  10-acetyl-9-phenyl- 
Avl-dodecahydrophenanthrene  (VI)  (27%),  m.p.  135°,  and  condensation 
products  of  the  ketone.  (VI)  gives  no  hydrazone  or  semicarbazone 
and  is  unaffected  by  Al(OPr0)3-xylene.  CHPhICH-COPh  and  (I)  at 
180 — 185°  in  an  open  vessel  give  10-benzoyl-9-phenyl-A12-dodeca- 
hydrophenanlhrene  (VII),  m.p.  216°  (no  CO  derivative),  and  a  small 
amount  of  an  “  ethylenic  ”  isomeride  (VIII),  m.p.  153 — 154°  (no  CO 
derivatives).  When  trans-( CHBz[)2  and  (I)  are  heated  for  3  hr.  in 
boiling  xylene,  9  ;  \§-dibenzoyl-A12-dodecahydrophenanthrene  (IX), 
dimorphic,  (a)  yellow,  m.p.  182°  (stable),  and  ( b )  colourless,  m.p. 
162°,  is  obtained ;  these  forms  are  probably  not  isomerides,  since 
recrystallisation  converts  ( b )  into  (a) ;  only  (a)  is  obtained  if  the 
reactants  are  heated  for  6  hr.  in  boiling  xylene  or  in  PhNOz  at  150° 
to  the  b.p.  With  a  little  H3P04  in  boiling  Ac20,  (IX)  gives  2'  :  5'- 
diphenylfurano-3'  :  4'-9  :  \0-A'2-dodecahydropkenantkrene,  fluorescent, 
m.p.  179 — 180°,  which  does  not  add  (1CH-C0)20  but  in  H2S04  at 
~80°  gives  non-fiuorescent  ( ?)  10-phenyl-l  :  2  :  3  :  4-bistetramethyl- 
ene- 1  :  4-dihydro-^-anthrone,  m.p.  141°.  ZraKS-CHBzICH’COjH  and 
(I)  at  170 — 180°  or  in  boiling  xylene  or  EtOH  give  22 — 27%  of 
9-benzoyl-A12-dodecahydrophenanthrene-iO-carboxylic  acid  (X),  m.p. 
258 — 259°,  converted  by  CH2N2  (not  HCl-MeOH)  into  the  Me 
ester,  m.p.  159 — 160°,  and  by  H2S04  at  room  temp,  into  a  substance, 
C22H  28  04,  m.p.  124 — 125°;  (X)  could  not  be  cyclised.  None  of  the 
adducts  reacts  with  Grignard  reagents  under  normal  conditions. 
MgMel  (not  MgPhBr)  reacts  [no  solvent  at  100°  (bath)]  with  (IV) 
[not  (V)]  to  give  (VI).  With  MgMel  in  boiling  PhMe,  (VI)  gives 

9- phenyl-10-a-hydroxyisopropyl-  (60%),  b.p.  190 — 200°/4  mm.,  but 
with  MgPhBr  in  boiling  xylene  (not  PhMe)  gives  (?)  9 -phenyl- 

10 - a-phenylethylidene-  or  -10-a-phenylvinyl-  (XI),  m.p.  106 — 107°, 
-A l2-dodecahydrophenanthrene.  MgMel  and  (VII)  in  boiling  PhMe 
give  ( ?)  (XI),  m.p.  156°,  but  (VIII)  gives  only  a  trace  of  a  yellow  oil. 

R.  S.  C. 

Friedel-Crafts  reactions  of  9-phenyldodeeahydrophenanthrene-10- 
carboxylic  acid.  H.  E.  Eschinazi  and  F.  Bergmann  (J.  Amer. 
Chem.  Soc.,  1943,  65,  1411—1412). — 9-IJhenyl-A12-dodecahydro- 

phenanthrene-10-carboxylic  acid  (I),  m.p.  231°,  with  PC16-C6H6 
gives  the  acid  chloride,  which  with  hot  NH2Ph  gives  the  anilide, 
m.p.  307 — 308°,  with  A1C13-C6H 6  at  the  b.p.  gives  1 0-beneoyl-Q- 
phenyl-A*-dodecahydrophenanthrene,  m.p.  198 — 199°  (at  room  temp, 
oils  are  formed),  and  with  SnCl4  in  boiling  light  petroleum  gives 
9-phenyl-\  :2:3:4:5:6:7:  8 -octahydrophenanthrene  (II),  m.p. 
94°,  probably  by  way  of  10-chloro-9-phenyl-A12-dodecahydrophen- 
anthrene.  S  at  200 — 260°  or  Se  at  320 — 340°  converts  (II)  into 

9- phenylphenanthrene  (III).  Se  and  (I)  give  9-phenylphenanthrene- 

1 0- carboxy lie  acid ;  S  affords  (III).  The  isomeride,  m.p.  281°,  of  (I) 

(preceding  abstract)  gives  an  anilide,  m.p.  247 — 248°,  but  its  acid 
chloride  does  not  react  with  SnCl4.  R.  S.  C. 

Preparation  of  organic  peracids. — See  B.,  1943,  II,  310. 

Condensations  by  sodium.  XXVI. — See  A.,  1943,  II,  345. 


Bromine  value  of  aromatic  ethylenic  ketones.  P.  Duquenois  and 
Z.  Sezer  (Rev.  Fac.  Set.  Istanbul,  1942,  7,  98 — 106). — The  Br  val.  of 
these  ketones  determined  according  to  Volmar  et  al.  (B.,  1928,  326) 
in  the  dark  is  usually  in  accordance  with  or  slightly  >  the 
theoretical  val.  COMe-CHICHPh  affords  the  dibromide,  m.p.  125° 
(phenylhvdrazone,  m.p.  205 — 206°).  COPh-CHICHPh  gives  almost 
exclusively  the  a-dibromide,  m.p.  153 — 155°.  The  corresponding 
tetrabromide,  m.p.  208°,  is  derived  from  CO(CH:CHPh)a. 
COMe-[CH!CH]2-Ph  gives  a  somewhat  low  Br  val.  Unstable 
resinous  products  are  obtained  from  o-OH-C6H4-CH!CH-COR  (R  = 
Me,  Ph).  Vanillylideneacetone  gives  a  normal  Br  val.  in  the  dark 
but  results  are  high  in  the  light.  H.  W. 

Hydrogen  fluoride  as  a  condensing  agent.  XVIII.  Ar[yl]  alkyl 
ketones.  J-  H.  Simons  and  E.  O.  Ramler  (J.  Amer.  Chem.  Soc 
1943,  65,  1390—1392;  ’cf.  A.,  1942,  II,  344).— COPhMe  is  un¬ 
changed  in  HF  at  25°,  but  at  50°  gives  dypnone  (I)  (23-8),  BzOH 
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(16-2),  and  resin  (20%),  and  at  99°  gives  BzOH  (34)  and  resin 
(46%).  Similarly,  COPhEt  in  HF  at  55°  gives  BzOH  (59),  resin 
(30),  and  CPhEtiCMe-COPh  (3-5%),  but  at  99°  gives  only  BzOH 
(34-4)  and  resin  (60%).  In  HF  at  99°  (I)  gives  resin  (57)  and 
BzOH  (34%),  p-C8H4BuY-COMe  gives  resin  (43)  and  p-C8H4Buy-C02H 
(33%),  and  COPhBu5  gives  resin  (75%)  but  no  acid.  HF  does  not 
affect  COPh,  at  99°  or  COPh-CCl3  at  169°.  The  resin  from  COPhMe, 
when  heated  to  >300°,  gives  a  small  amount  of  an  unsaturated 
liquid,  b.p.  ~164°,  which  with  cold  neutral  KMn04  gives  COPhMe, 
and  thus  contains  units  CPhMeiC.  02  does  not  increase  the  yield 
of  BzOH  from  COPhMe,  nor  does  addition  of  COPhMe  lead  to  form¬ 
ation  of  BzOH  from  COPh2.  The  reaction  mechanism  is  thus  : 
2COPh-CH2R  ->  COPh-CHR-CPh(CH2R)-OH  -> 
COPh-CRICPh-CHjR ->-CH2R-CPh:CHR  -f  BzF  (-yBzOH),  resin 
being  formed  at  each  stage.  The  reaction  cannot  proceed  beyond 
the  first  stage  for  COPh-CHRR'  and  not  at  all  for  COPh-CRR'R"  or 
COPhAr.  R.  S.  C. 

Photochemical  pinacolinisation.  F.  Bergmann  and  Y.  Hirshberg 
(/.  Amer.  Chem.  Soc.,  1943,  65,  1429—1430). — The  formation  of 
pinacols  by  illumination  of  ketones  (A.,  1938,  II,  348)  is  influenced 
by  the  nature  of  the  aryl  nucleus,  side-chain,  and  substituents.  No 
pinacol  is  formed  from  1-  or  2-C10H,-COMe,  l-C10H,-COPh,  (1- 
C10H7)2CO,  or  p-C9H4Ph-COPh.  CH2Ph-COPh  gives  the  a-pinacol 
(~80%;  no  /3-form),  but  Ph-[CH2]2-COPh  is  unchanged  and 
Ph-[CH2]3-COPh  (prep,  from  Ph-[CH2]2-MgBr  and  PhCN),  b.p. 
180°/6  mm.,  155°/0-2  mm.,  gives  only  a  small  amount  of  a  ( ?)  mixture, 
b.p.  190°/0-25  mm.  1-Indanone  gives  only  2-V -indanylidene-\- 
indanone,  m.p.  142 — 143°,  or  in  sunlight  a  small  amount  of  a  sub¬ 
stance,  CS6H2eO,  m.p.  352 — 353°  (?  impure  bouxene),  but  1-keto- 
1:2:3:  4-tetrahydronaphthalene  gives  up  to  75%  of  the  pinacol, 
m.p.  192°.  CHPhICH-COPh  and  CHPhiCH-COMe  are  unaffected. 
p-OR-C8H4-COEt  (A  ;  R  —  Me)  is  unchanged ;  [A  ;  R  =  Ac, 
COEt,  or  COPr)  suffer  partial  deacylation,  but  {A  ;  R  =  Ac)  gives 
also  traces  of  (p-OAc-C8H4-CEt-OH)2,  m.p.  214°  (lit.  200°).  Benzoin 
undergoes  a  reverse  Cannizzaro  reaction,  giving  only  PhCHO. 

R.  S.  C, 

Phenanthrene  derivatives.  XI.  Acetylation  and  succinoylation 
of  3-methylphenanthrene.  W.  E.  Bachmann  and  G.  D.  Cortes  (/. 
Amer.  Chem.  Soc.,  1943,  65,  1329—1334;  cf.  A.,  1940,  II,  348).— 
4-Keto-l  2:3:  4-tetrahydrophenanthrene  (prep,  from  2- 
C10H,-[CH2]3-CO2H  by  PC15-C8H8  and  then  SnCl4;  85%  yield;  cf. 
Haworth,  A.,  1932,  608),  m.p.  67 — 68°,  with  Me2C204  etc.  gives  Me 
4-keto-l  :  2  :  3  :  4-tetrahydro-3-phenanthrylglyoxylate  (85%),  m.p.  70 — 
71°,  converted  by  heating  with  powdered  glass  at  180°  into  CO  and 
Me  4-keto-l  :  2  :  3  :  4-tetrahydrophenanthrene-3-carboxylate  (92%), 
-m.p.  91 — 92°,  which  with  hot  NaOMe-MeOH-C8H8  and  then  Mel 
gives  Me  4-keto-3-methyl-\  :  2  :  3  :  4-tetrahydrophenanthrene-3-carb- 
oxylate  (89%),  m.p.  83-5 — 84°.  Boiling  HCl-AcOH-HaO  then 
yields  4-keto-3-methyl-l  :  2  :  3  :  4-tetrahydrophenanthrene  (88%), 
m.p.  64 — 65°,  also  obtained  (89%)  from  2-CJ0H7-[CH2]2-CHMe-CO2H 
by  PC15-C8H8  and  then  SnCl4,  and  reduced  by  boiling  Al(OPr^)  3  - 
PrfOH  to  the  4-OH-compound  (91-8%),  m.p.  89 — 93°,  which  with 
Pd-C-N2  at  300 — 310°,  gives  3-methylphenanthrene  (I)  (95%),  m.p. 
61—62°  (cf.  lit.).  1C10H7-CH2-CH:CH2  and  30%  HBr-AcOH  at 
40 — 50°  and  then  room  temp,  give  l-j}-bromo-n-propylnaphthalene 
(75-3%),  b.p.  152 — 156°/l-5  mm.,  which,  when  successively 
added  in  C8H8  to  CHNa(C02Et)2-Et0H  at  70 — 80°,  boiled,  hydro¬ 
lysed  (KOH  -EtOH),  and  decarboxylated  (160°),  gives  y-l-naphthyl- 
isQvaleric  acid  (43%),  m.p.  92 — 93°.  Cyclisation  (PC1S;  SnCl4)  then 
yields  1-keto-  (91%),  m.p.  105 — 106°,  and  thence  [Al(OPr0)3- 
Pr0OH]  \-hydroxy -3-methyl- 1  :  2  :  3  :  4-tetrahydrophenanthrene  (85%), 
m.p.  92—93°,  which  with  Pd-C-N2  at  300—310°  gives  (I)  (89%). 
3-Acetylphenanthrene  and  aq.  (NH4)2S2  in  dioxan  at  165 — 167°  give 
3-phenanthrylacetamide  (40 — 80%),  m.p.  172 — 176°,  hydrolysed  by 
boiling  cone.  HCl-AcOH  to  the  acid  (76%),  m.p.  177 — 178°  (lit.  175 — 
177°),  the  K  salt  of  which,  when  distilled  with  soda-lime  at  20  mm., 
gives  >84%  of  (I).  With  Ac20  and  A1C13  in  PhN02  at  0°,  (I)  gives 
a  mixture,  whence,  by  way  of  the  semicarbazones,  H-acetyl-3-methyl- 
phenanthrene  (II)  (40%),  m.p.  95 — 96°  (semicarbazone,  m.p.  213 — 
215°),  is  isolated.  However,  AcC1-A1C13  in  PhNOz  at  0°  gives 
9-acetyl-3-methylphenanthrene  (III),  m.p.  90 — 91°.  Structures  are 
proved  as  follows.  Na-Hg-conc.  HCl-AcOH-PhMe  reduces  (II)  to 
3-methyl-G-ethylphenanthrene  (IV)  (60%),  m.p.  47 — 48°  (picrate,  m.p. 
156 — 156-5°),  which  is  also  obtained  as  follows  :  3-ethylphenanthrene, 
AcaO,  and  A1C13  in  PhNOj  at  0°  give  d-acetyl-3-ethylphenanthrene , 
m.p.  86 — 87°  (semicarbazone,  m.p.  203 — 206°),  which  gives  (Will- 
gerodt)  3-ethyl-6-phenanthrylacetamide  (82%),  m.p.  182 — 183°,  and 
thence,  as  above,  the  derived  acid  (77%),  m.p.  110 — 111°,  and  (IV) 
(77%).  1  Similarly  (III)  gives  3-methyl-9-ethylphenanthrene  (V) 
(56%).  m.p.  47 — 48°  (picrate,  m.p.  121 — 122°).  l-C13H7Et,  EtCOCl, 
and  A1C13  in  CS2  give  4-propionyl-l-ethylnaphthalene  (73%),  a  liquid, 
giving  in  light  in  Et20  the  oily  a-Br-derivative,  which  with 
CHNa(COaEt)2  etc.  gives  fi-4-ethyl-l-naphthoyl-n-butyric  acid  (48%), 
m.p.  127 — 128°;  Clemmensen  reduction  and  cyclisation  thereof  gives 
\-keto-3-methyl-9-ethyl-\  :  2  :  3  :  4-tetrahydrophenanthrene  (52%),  m.p. 
97-5 — 98°,  and  thence  [Al(OPr0)3-Pr0OH  and  then  Pd-C-N2  at 
310°]  (V).  (CH2-C0)20  and  A1C13  in  PhN02  at  0°  convert  (I)  into 

y-keto-y-%-methyl-3-phenanthryl-n-butyric  acid  (VI),  m.p.  184-5- — 185° 


HOMOCYCLIC. 

Illuminating  (II)  and  Br  in  Et20  gives  &-bromoacetyl-3-methylphen- 
anthrene  (82-5%),  m.p.  157 — 158°,  which  with  CHNa(C02Et)2  etc. 
gives  (VI).  (Ill)  gives  similarly  9-bromoacetyl-3-methylphenanthrene 
(83%),  m.p.  101 — 102°,  and  thence  y-keto-y-3-methyl-9-phenanthryl- 
n-butyric  acid  (71%),  m.p.  174 — 175°,  which  by  Clemmensen  reduc¬ 
tion  and  subsequent  ring-closure  [S0Cl2-Et20-CsH5N  (a  drop) ; 
SnCl4-C,H8]  gives  l-keto-10-methyl-l  :  2  :  3  :  4-tetrahydrotriphenyl- 
ene  (91%),  m.p.  80 — 83°,  converted  by  Al(OPr£)3  and  then  Pd-C-N2 
at  220°  into  2-methyltriphenylene  (65%),  m.p.  101 — 102°  (picrate, 
m.p.  191 — 192°)  (Fieser  et  at.,  A.,  1939,  XI,  540).  Clemmensen  re¬ 
duction  of  (VI)  gives  y-6-methyl-3-phenanthryl-»i-butyric  acid,  m.p. 
(crude)  108 — 111°,  which  with  PC18  and  then  SnCl4  gives  1-keto- 
2'-methyl-l  :  2  :  3  :  4-tetrahydro-5  :  6-benzanthracene  (54%),  m.p. 

165 —  168°,  and  thence,  as  above,  2'-methyl-l  :  2-benzanthracene 

(Cook,  A.,  1932,  374).  R.  S.  C. 

2-Methylenecycfohexanone.  C.  Mannich  (Ber.,  1941,  74,  [B], 
554 — 556;  cf.  A.,  1928,  300). — 2-Piperidino-  or  2-dimethylamino- 
methylcycfohexanone  (or  mixtures)  when  heated  in  a  vac.  (~0-3  mm.) 
gives  2  methylenecyclohexanone  (I)  (semicarbazone,  viscous  —155°, 
sinters  160°,  decoinp.  ~210°),  which  can  be  distilled  (high  vac.), 
rapidly  dimerises  at  room  temp.,  and  is  reduced  (H2,  Pd,  MeOH) 
to  2-methylcyefohexanone.  MgMel  and  (I)  afford  l-methyl-2- 
methyleneeyefohexanol,  b.p.  58°/10  mm.  ,  H.  B. 

Introduction  of  the  angular  methyl  group.  Preparation  of  cis- 
and  ffwts-l-keto-9-methyldecahydronaphthalene.  W.  S.  Johnson 
(/.  Amer.  Chem.  Soc.,  1943,  65,  1317 — 1324). — A  three-step  process 
for  introducing  angular  Me  into  cyclic  ketones  is  described.  2- 
Benzylidene-6-methyleyclohexanone  (improved  prep.)  with  Mel  in 
KOBuy-BuvOH-N2  at  0°  and  then  100°  gives  2-benzylidene-6  :  6- 
dimethylcycfohexanone  (I)  (95%),  m.p.  79-5 — 80°,  which  with  Br- 
CC14  gives  the  dibromide,  m.p.  86-5 — 87-5°  [at  140 — 150°  regenerates 
a  little  (I)],  and  with  C12-CS2  at  <0°  gives  the  dichloride,  a-  (II) 
(75%),  m.p.  82 — 83°,  and  ,8 -form  (20%),  m.p.  83—84°.  Boiling 
NaOEt-EtOH  converts  (II)  into  ( ?)  2-o-ethoxybenzylidene-6  :  6-di- 
methylcycfohexanone,  an  oil,  hydrolysed  by  hot  cone.  HCl-EtOH  to 
2-benzoyl-S  :  6-dimethylcyc\ohexanone  (III),  isolated  as  Cu  derivative, 
m.p.  214 — 216-5°  (decomp.),  and  obtained  in  diketo  ,  m.p.  76 — 77° 
(no  immediate  FeCl3  colour),  and  enol  forms,  m.p.  65 — 65-5°  (purple 
FeCl3  colour).  Distilling  (III)  (mixed  forms)  from  1%  NaOH  by 
steam  gives  b,-keto-^-phenyl-aa-dimethyl-n-heptoic  acid  (46%),  m.p. 
105 — 105-5°,  2  :  2-dimethylcycfohexanone  (29%),  and  BzOH. 
1-Ketodecahydronaphthalene,  PhCHO,  and  NaOH  in  aq.  EtOH  at 
room  temp,  give  the  2-CHPhi  derivative  (IV)  (75%),  m.p.  91 — 92° 
[semicarbazone,  m.p.  212-5 — 214°  (decomp.)  (bath  preheated  to 
208°)],  and  some  ( ?)  l-hydroxy-2-a-hydroxybenzyldecahydronaphthal- 
ene,  m.p.  139-5—140°.  MeI-KOBuv-BuyOH-N2  converts  (IV) 
into  ( ?)  cis-  (V),  m.p.  104 — 104-5°,  and  ( ?)  tTa.ns-l-keto-2-benzylidene- 
9-methyldecahydronaphthalene  (VI),  m.p.  93-5 — 94°.  The  semi¬ 
carbazone,  m.p.  209 — 210°  (decomp.)  (bath  preheated  to  200°),  of 
(VI)  is  more  rapidly  formed  than  is  that,  m.p.  191 — 192°,  of  (V).  and 

(V) '  and  (VI)  may  be  thus  separated.  C12-CS2  at  0°,  then  boiling 
NaOEt-EtOH-N2,  hydrolysis  (dil.  HC1),  and  steam  distillation 
from  dil.  NaOH  convert  (V)  into  (?)  cis- l-keto-9-methyldecahydro- 
naphthalene  (71%),  b.p.  116°/14 — 15  mm.  [semicarbazone,  m.p. 
226 — 227°  (decomp.)  (bath  preheated  to  220°) ;  oxime,  dimorphic, 
m.p.  109 — 110°  and  114-5 — 115-5°;  2  :  4-dinitrophenylhydrazone, 
m.p.  164-5 — 165-5°;  with  PhCHO  etc.  gives  (V)]  (cf.  Cook  et  al..  A., 
1937,  II,  292),  and  1  -metkyl-2-o-keto-h-phenyl-n-butylcyc\ohexane- 1  - 
carboxylic  acid  (VII)  ( ?  cis-Me- H),  m.p.  131 — 133°;  incomplete 
hydrolysis  gives  some  ( ?)  eis-I-keto-2-benzoyl-9-methyldecahydro- 
naphthalene  [amorphous  Cu  derivative,  m.p.  150 — 153°  (decomp.)]. 

(VI)  yields  similarly  dichlorides  (a  form,  m.p.  160 — 161°,  was  isolated) 
and  thence  (?)  ti-an.s-1  -keto-2-benzoyl-9-methyl-  (VIII)  [amorphous 
Cu  derivative,  m.p.  235 — 238°  (decomp.)],  and  (?)  trans-l-ftcfo-9- 
methyl-decahydronaphthalene,  b.p.  119 — 120°/14 — 15  mm.  [semi¬ 
carbazone,  m.p.  219 — 220°  (decomp.)  (bath  preheated  to  215°),  formed 
rapidly;  oxime,  m.p.  141-5 — 142°  (cf.  loc.  cit.) ;  2:4 -dinitrophenyl- 
hydrazone,  m.p.  171-5 — 172°;  with  PhCHO  gives  (VI)],  and  the 
(?)  trans -isomeride  (IX),  softens  at  162°,  m.p.  167 — 168°  (oxime,  m.p. 

166 —  166-5°;  semicarbazone,  m.p.  184 — 185°),  of  (VII).  The  Me 

ester,  m.p.  42 — 43°.  resolidifies,  remelts  46 — 47°,  of  (IX)  with 
NaOMe-C8H„-N2  gives  (VIII).  M.p.  are  corr.  R.  S.  C. 

Synthesis  of  condensed  ring  compounds.  X.  cB-l-Keto-9-methyl- 
A6-octahydronaphthalene  and  cB-10-methyl-l-vinyl-A1 : 7-naphthita- 
diene.  W.  Nudenberg  and  L.  W.  Butz  (/,  Amer.  Chem.  Soc.,  1943, 
65,  1436  ;  cf.  A.,  1942,  II,  313,  319). — 2-Methyl  A2-cye/ohexenone  and 
(CH2:CH)2  give  cis-l-keto-9-methyl-CA-octahydronaphthalene,  b.p. 
67°/0-5  mm.  [semicarbazone,  m.p.  224-8 — 225°  (decomp,  from  224°) ; 
absorbs  1  -88  H],  which  by  way  of  cis-1 -hydroxy -9-metkyl-l-acety leny l- , 
b.p.  93 — 94°/0-5  mm.,  gives  -\-hydroxy  9 -methyl  \-vmyl-bA-octa- 
hydronaphthalene,  b.p.  92°/0-55  mm.  With,  best,  PBr3-C5H5N  this 
yields  9-methyl-\-vinyl-3  :  4  :  5  :  8  :  9  :  10-cis -hexahydronaphthalene 
[”  cis-lO-methyl-l-mnyl-A1-'!-napkthitadiene  ”],  b.p.  66 — 67°/0-45  mm. 
[absorption  max.  at  2380  a.  (e  9400)  in  C8H14  or  2380  A.  (e  10,000)  in 
EtOH;  absorbs  3  H2],  which  with  1  :  4-O:C10H8:O  at  110°  yields 
(?)  1  :  2-phthaloyl-\3-methyl-\  :  2  :  3  :  5  :  8  :  9  :  10  :  1 1  :  13  :  14 -deca- 

hydrophenanthrene,  m.p.  191-8 — 192-8°.  No  details  are  given 

R.  s!  C. 


331 


332 


A.,  II.— iv,  STEROLS  AND  STEROID  SAPOGENINS. 


Catalytic  hydrogenation  of  alkyl  [aryl]  halides.  II.  M.  Busch, 

W.  Weber,  and  H.  Zink  (/.  pr.  Chetn.,  1940,  [ii],  155,  163—176;  cf. 
A.,  1936,  1099). — Hydrogenating  (1%  Pd-CaCO,)  2-bromoanthra- 
quinone  in  presence  of  N2H4,H20  in  5%  KOH-MeOH  at  133°/10 
atm.  gives  di-2-anthraquinonyl  (I)  and  anthraquinone  (II).  2- 

Chloroanthraquinone  behaves  similarly,  but  less  (I)  is  formed,  or, 
in  presence  of  an  excess  of  N2H4,  only  (II).  1-Chloroanthraquinone 
gives  only  (II).  9-Chlorobenzanthrone  gives'  di-9-benzanthronyl 
(13-3%),  m.p.  371°,  but  3-bromobenzanthrone  gives  violanthrone 
(46%).  3  :  9-Dibromobenzanthrone  gives  a  mixture.  7-Bromo- 

quinoline  gives  di-7-quinolyl  (57-5%),  m.p  171°,  and  quinoline 
(36-8%).  9:  10-Dibromoanthracene  gives  only  anthracene.  2:7- 

Dibromofluorene  gives  fluorene  (31%),  di-2-fluorenyl  (30%),  m.p. 
310 — 312°,  and  impure  higher  coupling  products  (12%),  m.p.  355— 
375°.  (^-C6H4Br-CH2)2  [prep,  from  (CH2Ph)2  by  Br-I-CCl4  at  0°; 

34%  yield],  m.p.  216°,  gives  (CH2Ph)2  (17-8%),  4  :  4/-di-/3-phenyl- 
ethyldiphenyl  [bisdibenzyl]  (17-4%),  m.p.  151°,  ^-terdibenzyl, 
Ph-t^H^j-C.H.-CeH.Jj-CCHJj-Ph  (A;  x  =  2)  (17-0%),  m.p.  240— 
250°  (clear  at  273°),  ?  £-quaterdibenzyl  (A  ;  x  =  3)  ( 1 2- 8%) ,  softens 
305°,  m.p.  350°,  and  ?  quinquedibenzyl  (A  ;  x  ==  4)  (7-5%),  softens 
~340”,  m.p.  >365°  (clear  >400”).  CO(CeII4Br-£)2  gives  similarly 
COPh2  (16%),  (C6H4Bz-/>)2  (24%),  m.p.  214”  (216°),  ?  terbenzo- 
phenone  (13%),  m.p.  326^—327°  (amorphous  phenylhydrazone), 
?  quaterbenzophenone  (11%),  sublimes  (?  m.p.)  387 — 394”,  and 
products,  (3%)  decomp.  ~400°  and  (7%)  decomp.  440°. 

R.  S.  C. 

Agrobic  oxidation  of  aromatic  hydrocarbons  in  presence  of 
ascorbic  acid.  Reaction  with  anthracene  and  3  : 4-benzpyrene. 

F-  L.  Warren  ( Biochem .  J.,  1943,  37,  338 — 341). — In  presence  of 
ascorbic  acid  (I),  02  oxidises  anthracene  in  aq.  80%  COMe2  in  the 
dark  to  anthraquinone  and  3  :  4-benzpyrcne  to  the  corresponding 
5  :  8-  and  5  :  10-quinones.  The  reaction  is  unaffected  by  Cu" 
(trace)  or  H202  but  is  inhibited  by  KCN  or  HP03.  Dihydroxy- 
maleic  acid  acts  like  (I) .  Probably  the  oxidising  agent  is  a  product 
of  autoxidation  of  (I)  ( e.g .,  dehydroascorbic  acid  or  a  peroxide 
thereof),  the  mechanism  being  similar  to  that  which  occurs  during 
the  inhibition  by  aromatic  hydrocarbons  of  autoxidation  of  aldehydes. 

W.  McC. 


IV.— STEROLS  AND  STEROID  SAPOGENINS. 

Steric  junction  of  rings  0  and  D  in  steroids.  K.  Dimroth  and  H. 
Jonsson  ( Ber .,  1941,  74,  [B],  520 — 523). — The  semicarbazone,  new 
m.p.  226”,  [a]],3  +46°  in  CHC13,  of  4-keto-8-methyl-l-aSe-trimethyl- 
A+hexenylhydrindane  (I)  (Windaus  et  al.,  A.,  1936,  1247;  prep, 
from  vitamin-D2  slightly  modified)  is  hydrolysed  (aq.  H2C204)  to 
an  isomeride  (II)  [semicarbazone ,  m.p.  202”,  [o]i?  +3-6°  in  CHC1,). 
Since  crude  (I)  is  isomerised  by  H2S04  or  CEH41-OK  to  (II),  (I)  and 
(II)  are  the  trans-  and  c fa-derivative,  respectively.  Hydrogenation 
(Pd-black,  MeOH)  of  (II)  gives  its  side-chain  H„-derivative  [semi¬ 
carbazone,  m.p.  207°,  [ail?  +37°  in  CHC13),  different  from  that  (Win¬ 
daus  et  al.,  A.,  1936,  69)  of  (I).  Accordingly  rings  c  and  d  of  the 
vitamins-D  and  normal  steroids  are  trans.  H.  B. 

Deuterocholesterol.  K.  Bloch  and  D.  Rittenberg  (/.  Biol.  Chem., 
1943,  149,  505 — 507). — No  exchange  occurs  when  suspensions  of 
cholesterol  (I)  in  D20,  with  or  without  EtOH,  are  heated  up  to  200” 
in  presence  of  active  Pt.  Se  effects  slow  introduction  of  D  at  110 — 
230°.  Addition  of  AcOH  (containing  60  at.-%  D)  to  the  system 
(I)-D20-Pt  at  127”  results  in  D  being  introduced  into  the  side-chain 
and  ring  system  of  (I) ;  simultaneous  destruction  of  (I)  occurs,  and 
the  rate  of  deuteration  is  roughly  parallel  to  the  extent  of  decomp 
The  deuterocholesterol,  m.p.  148”,  [a]f?  -3  9° in  CHC13,  416  at.-% 
D,  is  converted  into  the  chqlesteryl  chloride,  and  thermally  degraded ; 
the  H  in  the  resulting  mixture  of  zao-octane  and  -octene  shows  a 
higher  level  of  D  than  that  of  the  hydrocarbon  C12H30,  although 
more  isotope  was  actually  present  in  an  equimol.  amount  of  the 
latter.  q  p_ 

Marine  products.  XIII.  Sterols  from  various  marine  inverte¬ 
brates.  W.  Bergmann,  M.  J.  McLean,  and  D.  Lester  (/.  Org.  Chem., 
1943,  8,  271  282). — The#  broken  material  is  extracted  successively 

with  COMe2  and  Et20,  the  solutions  are  evaporated,  and  the  residues 
are  hydrolysed  (20%  KOH  in  70%  EtOH).  The  solution  is  extracted 
with  Et20  and  the  sterols  are  pptd.  with  digitonin,  the  digitonides 
being  subsequently  decomposed  with  C3H5N.  The  amount  of 
7 -dehydrosterols  present  in  the  crude  sterol  mixture  is  determined 
spectrographically.  The  homogeneity  of  the  crude  sterol  is  tested 
by  recrystallisation  and  the  prep,  of  derivatives.  When  the  presence 
of  a  mixture  is  indicated,  attempts  are  made  to  bring  about  a  separ¬ 
ation  of  the  components  by  means  of  solubility  differences  of  their 
bromides.  The  staghorn  coral,  Madrepora  cervicornis,  contains  a 
mixture  of  sterols  which  are  difficult  to  separate ;  one  of  the  com¬ 
ponents  gives  an  acetate,  m.p.  176”.  The  sterols  of  Meandra  areolata 
(A)  consist  of  cholesterol  (I)  and  a  sterol  showing  considerable 
similarity  to  clionasterol  (II),  The  gorgonia,  X iphogorgia  sp.,  con¬ 
tains  a  mixture  of  sterols  similar  to  that  present  in  (+).  Plexaura 
flexuosa  contains  among  other  unidentified  sterols  a  mono-un- 
saturated  compound,  gorgosterol,  C30(31)H32(34)O,  m.p.  184 — 185°, 


[a]??  —45°  ( acetate ,  m.p.  152-6°,  becomes  opalescent  at  140  .[“ip 
—  56-3° ;  3  :  5-dinitrobenzoate ,  m.p.  227-5 — 228-5”,  [a]??  “  )■ 

The  crude  sterols  of  three  varieties  of  sea  urchin  consist  of  (I)  and 
of  a  sterol  of  the  order  C29  which  is  similar  to  sterols  of  the  sitosterol 
or  (II)  type.  The  sea  cucumber,  Holothurio  princepo ,  contains  a 
mixture  of  sterols  similar  to  that  in  starfish.  The  horseshoe  crab, 
Limulus  polyphemus,  contains  (I)  and  a  sterol  similar  to  plant 
sterols  or  (II).  The  mixture  from  the  tunicate,  Styela  plicata,  con¬ 
tains  only  (I)  and  some  7-dehydrosterol.  The  singificance  of  these 
results  is  discussed.  M.p.  are  corr.  and  [al  are  in  CHC13. 

\  H.  W. 

Conversion  of  sterols  into  aromatic  compounds.  V.  Aromatis-, 
ation  of  ring  A  by  migration  of  methyl.  H.  H.  Inhoffen  and  G* 
Ziihlsdorff  [Ber..  1941,  74,  [B],  604 — 616). — Partly  an  account  of  work? 
previously  abstracted  (A.,  1939,  II,  17).  A1  4-Cholestadien-3-one 
is  converted  into  the  phenol,  C27H420  (I),  m.p.  145 — 146°  ( loc .  cit.),  at  < 
300 — 320°/3  hr.  or  by  Ac20-conc.  H2S04  at  room  temp,  or  Ac20-HI 
{d  1-96)  at  100°  (bath).  (I)  gives  a  dinitrobenzoate  (II),  m.p. 
179 — 180°,  Me  ether,  m.p.  104 — 105°,  benzeneazo-,  m.p.  182 — 183°, 
and  2(or  4)-Br1-derivative  (III),  m.p.  83 — 84°  [dinitrobenzoate.  m.p. 
179 — 180”,  raised  to  200 — 201°  when  admixed  with  (II)].  (Ill)  is 
reduced  (Na,  aq.  EtOH)  to  (I).  Coupling  of  (I)  with  Na  £-nitro- 
phenylaxfidiazotate  in  AcOH  affords  its  p-nilrobenzeneazo-derivative, 
m.p.  208 — 209°,  but  (III)  similarly  gives  the  4  (or  2)-p-nitrobenzene- 
azo- 2(or  4)-ace<o*-y-derivative,  m.p.  229 — 230°  [acetylated  (Ac,0- 
C5HsN)  to  the  corresponding  2 (or  4)  :  3-diacetate,  m.p.  227 — 228°],  of 

(I) .  A1:1-Androstadien-17-ol-3-one  with  Ac20-conc.  H2S04  at  room 
temp,  affords  1  -methylcestradiol  diacetate,  m.p.  135 — 136”,  hydrolysed 
by  AcOH-30%  H2S04  at  100°  (bath)  to  the  17 -monoacetate ,  m.p. 
199 — 200°  (oestradiol  17-monoacetate  can  be  similarly  prepared), 
and  by  5%  MeOH-KOH  to  1  -methylcestradiol  (IV)V  m.p.  231 — 232°, 
[“Ji?  +179-5°  in  dioxan  [Me  ether,  m.p.  114”;  ?  benzeneazo- derivative, 
m.p.  196 — 197°  ( diacetate ,  m.p.  193 — 194°)].  Absorption  spectra  for 
most  of  the  compounds  are  given.  (IV)  has  no  oestrogenic  activity. 

H.  B. 

Steroids  with  ethylenic  linkings  between  quaternary  carbon  atoms. 
I.  Oxidation  of  a-ergostenyl  acetate.  II.  Structure  of  a-dihydro- 
ergosterol.  H.  E.  Stavely  and  G.  N.  Bollenback  (/.  Amer.  Chem. 
Soc.,  1943,  65,  1285 — 1289,  1290 — 1294). — I.  Structures  ascribed 
below  are  proved  by  the  reactions  and  absorption  spectra  in  EtOH. 
They  provide  proof  that  a-ergosterol  has  an  ethylenic  linking  at 
position  8: 14  and  that  a-dihydroergosterol  is  A5;22-ergostadien-3-ol. 
a-Ergostenyl  acetate  (I)  and  Cr03  in  AcOH-C0Ht  at  room  temp, 
give  (cf.  Reindel,  A.,  1929,  61 ;  Heilbron,  A.,  1932,  845)  acids  and  a 
mixture  of  neutral  products,  chromatography  of  which  yields 
S-acetoxy-AWV-ergosten-lS-one  (7%),  m.p.  170°,  [a]i?  +110  +  3° 

[absorption  max.  at  259  m/x.  (e  13,300);  semicarbazone,  m.p.  199 — 
200°;  2  :  4-dinitrophenylhydrazone,  m.p.  220°  (decomp.);  with 

Pd-H2  (2-1  mols.)  in  AcOH  (not  EtOH)  gives  (I)  (80%)],  8  :  14- 
epoxy-3-acetoxyergostan-T-one  (II)  (18%),  m.p.  134°,  [a]!?  —83  +  3° 
(gives  CO!  derivatives  only  '  after  rupture  of  the  epoxy-ring ; 
no  absorption  at  >230  m /x.),  &  \  \i-epoxy-3-acetoxyergostan-\5-one 
(III)  (2%),  m.p.  208 — 210°,  [a]f?  — 6-0  +  l-5°  (no  absorption  at 
>230  m/x.  or  2  :  4-dinitrophenylhydrazone),  (?)  3 -acetoxyergostane- 
8  :  li-diol-7  :  15-dione,  m.p.  201—202°,  [a]f  -69  +  2°,  and  a 
mixture,  which,  by  hydrolysis  by  boiling  cone.  HCl-EtOH,  acetyl¬ 
ation,  and  then  chromatography,  yields  ,(?)  dehydroergostenyl 
acetate,  m.p.  138°,  [a]!?  —29°,  3-aceloxy-&s,1,'>-ergostene-7  :  15-dione 
(2%),  m.p.  149 — 151°,  [a]f?  —24  +  2°  [absorption  max.  at  255  m/x. 
(e  5000) ;  pyridazine  derivative,  m.p.  220 — 225°  (decomp.)],  and 
3-acetoxy-^.t^rr.t[ii)-ergostadien-7-one  (IV),  m.p.  177°,  [a]??  —22  +  2° 
[absorption  max.  at  298  m/x.  (e5100);  2  :  4-dinitrophenylhydr¬ 

azone,  m.p.  223°  (decomp.)].  Cone.  HCl-EtOH  at  100°  hydrolyses 
(III)  to  3-acetoxy-\h^iy>w.ergostadien-\5-one,  m.p.  155°  [absorption 
max.  at  307  m/x.  (e  10,700) ;  an  oil  is  also  formed],  and  (II)  to  (IV) 
(m.p.  176 — 178°),  which  with  H2-Pd  in  EtOH  gives  3-acetoxy-Cs^l''>- 
ergosten-7-one  (V),  m.p.  155°,  [a]“  —62  +  3°  [absorption  max.  at 
262  m/x.  (e  9,800)]. 

II.  y-  is  not  isomerised  to  a-cholestenol  by  Pd  in  N2,  so  that  the 
corresponding  stability  of  a-dihydroergosterol  is  without  significance. 
Chromatography  of  the  neutral  products  formed  from  a-dihydr* 
ergosteryl  acetate  by  Cr03  in  AcOH-C6H3  at  room  temp,  gives 
8  :  9-  (VI)  (16%),  m.p.  223 — 225°,  [a]|>4  —46  +  2°  [no  absorption  at 
>230  m /x.;  2  :  4-dinitrophenylhydrazone,  m.p.  209°  (decomp.)],  and 
8  :  14-efiozy-3-acetoxy-A12-ergosten-7-one  (VII)  (18%),  m.p.  155°, 
[a]f?  —99  +  3°  [no* absorption  at  >230  m/x.;  2  :  4-dinitrophenyl¬ 
hydrazone,  m.p.  218°  (decomp.)],  and  a  mixture,  which  by  hydro¬ 
lysis  by  hot  cone.  HCl-EtOH  gives  ketones  (Girard’s  reagent  T), 
separated  by  chromatography  (after  acetylation)  into  3 -acetoxy- 
bHin-.sww-ergostatrien-l-one  (VIII),  m.p.  187—189°,  [a]?,4  -47  + 
2-5°  [absorption  max.  at  300  m/x.  (e  5000) ;  2  :  4-dinitrophenvl- 

hydrazone,  m.p.  222°  (decomp.)],  and  3-acetoxy-h&^'>’-1-ergostadien- 
7 -one  (IX)  (4%),  m.p.  206— 208°,  [a]£  -53  +  2°  [absorption  max.  at 
-252  m/x.  (e  10,100)].  Cone.  HCl-EtOH  converts  (VI)  or  (VII)  into 
(VIII).  Hydrogenation  (Pd)  in  EtOH  converts  (VI)  into  8:9- 
epoxy-3-acetoxyergostan-7-one,  m.p.  211°,  [a]!?  —38  +  3°,  (VII)  into 

(II)  (m.p.  132—133°,  [a]g  -77  +  4°),  (VIII)  into  (V),  and  (VIII)  or 
(IX)  (in  AcOH)  into  (I)  and  3-acetoxyergostan-7-one,  m.p.  183—184° 
[a]??  —36  +  1-5°  [semicarbazone,  m.p.  225 — 228°;  2  :  4-dinitrophenvl- 
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hydrazone.  m.p.  216°  (decomp.)],  hydrolysed  to  ergostan-Z-ol-7-one. 
m.p.  154°.  (V)  is  not  isomerised  by  cone.  HCl-EtOH.  [o]  (both 

parts)  are  in  CHC1,.  R.  S.  C. 

Saturated  and  unsaturated  steroid  ketones. — See  B.,  1943,  III,  255. 

Cyclic  ketals  of  3-keto-17-hydrory-17-acetylenykvc/opentanoper- 
hydrophenanihrenes. — See  B.,  1943,  III,  255. 

©  Compound  C.CaHj.O,,  m.p.268%  [«]D  -48  =  (±2=)  to  -39=  (±2=) 
in  C4H,N  forime,  m.p.  238 — 239'  (decomp.)]  (?  testalolone),  and  sub¬ 
stance  E,  CjjHmOJF,,  m.p.  270—280%  i>]D  —3-5° +3-5°  in  CHCla, 
from  swine  testis. — See  A.,  1943,  Ill,  742. 

Sterols.  CLV'lil.  Sapogenins.  LXX.  Structure  of  lilagenin. 
R.  E.  Marker,  R.  B.  Wagner,  C.  H.  Rnof,  D.  P.  J.  Goldsmith, 
and  P.  R.  Ulshafer  (J.  Amer.  Chem.  Soc.,  1943,  65,  1434). — 
Lilium  kumboldtii  yields  lilagenin.  new  formula  C17H4104  (cf.  A., 
1941,  II,  50).  m.p.  242 — 246°  (diacetate,  m.p.  153—155°),  which 
absorbs  Br  slowly  and  with  2>‘-HCl-EtOH  gives  ynccagenin  (A., 
1943,  II,  304).  from  which  it  thus  differs  only  in  the  configuration 
of  the  side-chain.  R.  S.  C. 

Saponins  and  sapogenins.  XXII.  Composition  and  constitution 
of  bethogenin.  C.  R.  Roller  and  M.  R.  I’arusch  (J.  Amer.  Crtem. 
Soc.,  1943,  65.  1435 — 1436). — Bethogenin  (I)  is  shown  to  be  CMHuO| 
(cf.  A.,  1943,  II,  99)  by  analysis  of  (I),  its  acetate,  and  benzoate. 
The  additional  C  is  present  as  Me,  possibly  as  enol  Me  ether,  since, 
although  N’H,OH-EtOH-C1HsN  introduces  2  R,  (I)  has  no  CO 
absorption  [rise  from  3500  to  2300  a.,  inflexion  at  2850  a.  fs  0-3)] 
until  after  treatment  with  HBr-AcOH  [then  a  max.  at  2850  a. 
(e  1-77)].  R.  S.  C. 

V.— TERPENES  AND  TRITERPENOID  SAPOGENINS. 

Dependence  of  optical  rotatory  power  on  chemical  constitution. 
XXI.  Rotatory  dispersion  of  stereoisomeric  hydroxyphenylamino- 
methylenecamphors  and  their  acetylated  and  benzoylated  deriv¬ 
atives.  B.  K.  Singh  and  S.  C.  Sen  ( J.  Indian  Chem.  Soc.,  1943,  20, 
1— 10).— d-  and  1-,  m.p.  180—182°,  [o]^  =436-2°  in  EtOH 
(Ac,  m.p.  131—132=,  [ajf^  4- 266-3=  and  -267-8=  in  EtOH,  and  Bz 
derivative,  an  oil),  and  dl-o-,  m.p.  164 — 165°  (Ac  derivative,  m.p. 
140 — 142=),  d-  and  1-,  m.p.  165°,  [a]?^  +417-1°  and  —415-9=  in 
EtOH  (Ac,  m.p.  140 — 142=,  [alf^  —181-1°  in  EtOH.  and  Bz  deriv¬ 
ative,  an  oil)],  and  dl-m-,  m.p.  165°,  and  d-  and  1-,  m.p.  158 — 160°, 
+450-5=  and  —450  0°  in  EtOH  (Ac,  m.p.  220—222°,  [alf^n 
+  190-3°  in  EtOH,  and  Bz  derivative,  m.p.  236 — 237°  [ojJJj!  6  20 
in  EtOH),  and  dl-p- hydroxy amh nomcthylcncca mphor,  m.p.  150 — 
152°  (Ac  derivative,  m.p.  195 — 197°),  are  prepared  from  hydroxy- 
methylenecamphor  in  MeOH  and  R~Ht-C4H4-OH  in  AcOH  at  room 
temp,  [o]  of  these  for  6  AAin  5  solvents  have  been  determined  [and 
can  be  expressed  as  It /(Xs  —  A,*)]  and  compared  with  vals.  for 
anflino-  and  methyl-,  chloro-,  bromo-,  and  iodo-anilino-methyl- 
enecamphor.  The  influence  on  [o]  of  the  nature  and  position  of 
substituents,  the  nature  of  the  solvent,  and  of  acetylation  and 
benzovlation  is  discussed.  A.  Li. 

Cardanol  derivative. — See  B.,  1943,  II,  212. 


VI.— HETEROCYCLIC. 

Tetrahydrofurfnryl  ethers. — See  B.,  1943,  II,  283. 

3-Chloro-2-ethoxy-2-methyltetrahydrofunui. — SeeB.,  1943,  II,  277. 

Condensations  by  sodium.  XXVJU. — See  A.,  1943,  II,  345. 

Vitamin-E-  XLI.  Synthesis  of  a-chloro-v°!'\°*tetramethylh£aa- 
decan— /-ol  and  its  condensation  with  trimethylquinol  to  form  a-toco- 
pheroL  L.  I.  Smith  and  J.  A.  Sprung  (J.  Amer.  Chem.  Soc.,  1943, 
65,  1276 — 1283;  cf.  A..  1943,  II.  240). — Pure  o-tocopherol  is 
synthesised  from  citral  in  4 — 5%  over  all  yield.  Adding  Xa  and 
then  EtBr  to  [CH,“,(OHi,  in  xvlene  at  115 — 120°  and  then  heating 
at  120°  gives  58—62%  of  Ofit-[CHt,-OH.  b.p.  157—163°  (38% 
obtained  from  Cl-[CH^,-OH  by  RaOEt).  Similarly  are  prepared 
OMe^CH-jjOH  (64%  obtained  in  absence  of  xylene),  b.p.  148 — 149°, 
and  CH-fti-OfCHjjjOH  (73%),  bp.  145— 150713  mm.  Thence 
PBr,  in  EtjO  at  >60°  gives  OR-[CHj],-Br,  in  which  R  =  Et  (55 — 
65%),  b.p.  147 — 1507760  mm„  86— 87°/100  mm.,  and  Me  (27%), 
b.p.  131 — 133= ;  PBr,  in  R'PhMe,  at  0°  and  then  50°  gives  y-benzyl- 
oxy-n-propyl  bromide  (34%),  b.p.  130 — 132°/8  mm. ;  PCI,  in  C5HSR 
at  0°  and  then  75°  gives  OEt-[CHj]j-Cl  (67%),  b.p.  125 — 128°. 
Saturating  freshly  distilled  COMe-C  HX  H.  with  dry  HC1  at  0°  and 
keeping  at  room  temp,  gives  67%  of  Cl-fCH^j-COMe  (I),  b.p.  48 — 
50°/15  mm.,  converted  by  quinoline  or  KOH-EtOH  into  impure 
mixed  dienes,  b.p.  65 — 75°,  which  give  no  solid  product  with 
2  :  3  :  5  :  1  :  4-C,HMe,(OH),  (H).  For  the  following  "synthesis 
+ionone  (IH;  should  be  prepared  from  purified  citral  and  COMe, 
(Russell  et  all.  Org.  Syntheses,  1943,  23.  78)  and  purified  by  way  of 
the  R'aHSO,  compound  (45%  yield),  otherwise  yields  drop  greatly. 
Adding  OR-[CH,],*Br  and  (III)  to  Mg  in  Et,0,  the  reaction  having 
been  started  by  a  trace  of  I  or  EtBr,  gives  a  -ethoxy-  (52%),  b.p. 

— lf>.">°  '3  mm  (the  chloride  eives  46%).  impure  a-methoxy- 


[53-3%  from  impure  (III)],  b.p.  150 — 160°/3  mm.,  and  o-benzyloxy- 
Sfl^-trimethyl-Arc^-n-tridecatetraene  (49%),  b.p.  210 — 220°  (some 
decomp.)/3  mm.  H,-Raney  Ri  at  125 — 150°/2000  lb.  then  yields 
a-ethoxy-bBti-trimethyl-n-tridecane  (82%),  b.p.  138 — 140°/3  mm. 
(impurities  hinder  the  hydrogenation),  converted  [best  (96%)  by 
dry  HBr  at  150°  in  a  sealed  tube]  into  hdfi-trimethyl-n-tridecyl 
bromide  (IV).  b.p.  138 — 140°/3  mm.  The  saturated  Me  ether 
(similarly  prepared)  reacts  more  readily,  the  CHjPh  ether  still  more 
so.  (IV),  freed  from  alcohol  by  HsS04,  yields  a  Grignard  reagent 
in  Et,0.  which  with  MeCHO  at  0°  and  then  the  b.p.  gives  Ix£-tri- 
methyl-n-pentadecaa-^-ol  (70%),  b.p.  150 — 155°/3  mm.,  oxidised  by 
RatCrt0T-Ac0H-H,S04-C4Hj  at  40*  50°  to  the  corresponding 
ketone  {‘*‘  phytol  ketone”)  (75%).  b.p.  150 — 152%3  mm.,  identical 
with  that  derived  from  natural  phytol.  a-Chloro-y-methyl-a- 
pentan-y-ol  [prep,  by  adding  (I)  to  MgEtBr-EtjO  at  0° ;  51%  yield], 
b.p.  104 — 105°/50  mm.,  (II),  and  ZnCl4  in  boiling  AcOH  give  6- 
hvdroxy-2  :  5  :  7  :  8  tetramethyl-2-ethylchroman.  «-C12H15Br  with 
CHjlCH-COMe  and  Mg  gives  a  gel,  but  with  Mg  and  (I)  gives  impure 
a-chloro-y-methyl-w-pentadecan  y  ol  (34-5%),  b.p.  165 — 170°/3  mm. 
The  Grignard  reagent  from  impure  (IV)  with  (I)  in  Et,0  at  0°  and 
then  the  b.p.  gives  a-chloro-yrjXo-tetramethyl-n-hexadecan-y-ol  (38%), 
b.p.  173 — 175°/2  mm.,  which  with  (II)  and  ZnCl,  in  AcOH  at  115° 
and  then  the  b.p.  gives  70%  of  o-tocopherol  (fully  identified). 
Br-[CH,i,OAc  (prep,  from  Br-[CHj],OH  by  AcCl)  reacts  sluggishly 
with  (III)  and  Mg  in  Et.O  and  gives  only  polymerides. 

R.  S.  C. 

Brazilin  and  hasmatoxylin.  XVII.  Synthesis  of  (i-aminochrom- 
indane.  P.  Pfeifier  and  H.  Epler  ( Annalen ,  1940,  545.  263 — 286). — 
OPh-CH.-O-CH.Ph  (I),  b.p.  167°/l-5  mm.,  a».p.  43°,  is  not  readily 
obtained  from  "OPh-CH,-COCl  and  CH.Ph-MgCl  but  is  prepared 
readily  from  the  Grignard  reagent  and  OPh-CHyCR’.  It  is  not 
brominated  in  AcOH  or  CC14  alone  but  in  presence  of  CaCO,  affords 
CHPhBr  OPh-CH,  ketone,  m.p.  83 — 90°  (slight  decomp.),  which  is 
not  converted  into  an  oxazole  derivative  by  R~H,Bz  in  presence  of 
R'aOAc  or  altered  bv  A1C1,  in  EtsO.  (I)  when  heated  under  CO,  at 
80=/40  atm.  with  KCR"  and  (R'H4),CO,  in  aq.  EtOH  affords  5-benzyl- 
5-phenoxvmethvlhvdantoin,  m.p.  197°,  slowly  hydrolysed  by  40% 
KOH  at  175°  to  a-amino-fi-phenoxy-p'-phenylisobutyric  acid  (II) 
(+AcOH),  m.p.  —210°  (decomp.)  (hydrochloride,  decomp.  240°), 
purified  through  the  Cu  salt,  C„H„0,Rr,Cu.  The  Ac  derivative 
I  HI) ,  m.p.  201-5°,  of  (II)  is  transformed  by  short  treatment  with 
AlClj-RaCl  at  160°  into  Z-acetamido-Z-bemylchromanone  (IV),  m.p. 
148°,  in  very  poor  yield.  Much  better  results  are  obtained  by  con¬ 
trolled  treatment  of  (III)  with  syrupy  H,P04  whereby  also  an 
unidentified  substance,  m.p.  183°,  and  a  fuhene  derivative,  C„H10O, 
m.p.  198°,  are  formed.  (IV)  does  not  give  an  oxime.  (IV)  cannot  be 
reduced  by  AcOH-HI  but  is  converted  by  Ra-Hg  in  an  aq.  alcoholic 
phosphate  buffer  under  polarographic  control  into  3-acetamtdo-3- 
benzylchromanol,  a-form,  m.p.  146*5°  (also  +lEt,0),  fi-form,  m.p. 
219°.  Either  alcohol  is  transformed  by  syrupy  H,P04  at  >140° 
into  p-acetamidochromindane  (V),  m.p.  193°. 
Hydrolysis  of  (V)  is  difficult  and  best  effected 
with  HC1  in  aq.  EtOH  at  120°,  thereby  yield¬ 
ing  fi-aminochromindane  hydrochloride.  3  4- 

Dimethoxybenzvl  2  :  3  dimethoxypheuoxy- 
methyl  ketone  is  transformed  by  KCR  and 
(KH4),CO,  in  aq.  EtOH  under  CO,  at  97°/8 
atm.  into  5-3"  :  4" -dimcthoxybenzyl-3-2'  :  3'- 
dimethoxyphenoxymethylhydantoin,  m.p.  211°, 
which  is  hydrolysed  by  boiling  20%  KOH  to 
a-amino-fi-2  :  3-dimethoxyphenoxy-fl'-3' :  4'-dimethoxyphenylisobutyric 
acid,  m.p.  184-5°  (also  +1H,0).  This  is  converted  by  HC1  and 
RaRO,  into  the  corresponding  o-OH-acid  (  +  1H,0,  m.p.  107 — 113°), 
also  obtained  by  action  of  fuming  HCl-AcOH  at  room  temp,  and 
then  at  the  b.p.  on  the  o-OH-nitrile.  H.  W. 

Xanthhydrol  as  a  reagent  for  the  characterisation  of  primary 
amides.  R.  F.  Phillips  and  B.  M.  Pitt  (J.  Amer.  Chem.  Soc.,  1943, 
65,  1355 — 1357). — Xanthhydrol  +  an  amide  in  AcOH-EtOH-HtO 
at  85°  or  AcOH  at  room  temp,  of  100°  give  —55%  (more  in  AcOH 
alone)  of  9-acylamidoxanthens,  useful  for  identification  of  the 
amide  (cf.  Adriani,  A.,  1916,  i,  155).  Di-  and  tri-chloroacet-, 
salicyl-,  ox-,  and  pier-amide,  guanidine,  and  cyanoguanidine  do  not 
react.  CH,Cl-CO-RH,  reacts  slowly.  HCO-R  H,  sometimes,  but 
not  always,  gives  the  compound,  m.p.  1 84°.  RHPhAc  does  not  react, 
so  that  probably  a  CO-RH.  is  essential.  9-Acet-,  m.p.  238 — 240°, 
-propion-,  m.p.  210 — 211°,  -«-,  m.p.  185 — 187°,  and  -iso-butyr-, 
m.p.  210- — 211°,  -n-,  m.p.  166—167°,  and  -iao-valer-,  m.p.  182 — 
183°,  -n-,  m.p.  159—160°,  and  -iso- hex-,  m.p.  159 — 160°,  -n -hept-, 
m.p.  154 — 155°  (153 — 154°),  -n -oct-,  m.p.  147-5 — 148-5°,  -palmit-, 
m.p.  140 — 142°,  -stear-,  m.p,  139 — 141°,  -phenylacet-,  m.p.  194 — 
195°.  -jl-phenylpropion-,  m.p.  188 — 189°,  -a-phenylbutyr-,  m.p.  157 — 
158%  -chloroacet-,  m.p.  208 — 209°,  -cyanoacet-,  m.p.  222 — 223°, 
-benz-,  m.p.  222-5 — 223-5%  -o-,  m.p.  199 — 200-5°,  and  -p -tolu-,  m.p. 
224 — 225%  -p-nitrobenz-,  m.p.  231 — 233°,  and  -2'-furo-,  m.p.  209 — 
211%  -amidoxanthen,  9-succin-.  m.p.  245 — 247°,  and  9-phthal-,  m.p. 
176—177°,  -imidoxanthen  are  prepared.  R.  S.  C. 

Crystalline  complexes  of  arsenic,  antimony,  and  bismuth  tri¬ 
chlorides  with  dioxan. — See  A.,  1943,  I,  282. 
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Esters  of  1  :  4-dioxan-2  :  3-diol. — See  B.,  1943,  II,  277. 


Structures  of  osajin  and  pomiferin.  M.  L.  Wolfrom,  G.  F.  Johnson, 
W.  D.  Harris,  and  B.  S.  Wildi  (J .  Amer.  Chem.  Soc.,  1943,  65, 
1434 — 1435). — Fusion  of  isoosajin  (I)  or  rsopomiferin  (II)  with  alkali 
(no  details)  gives  COMe2  and  2  :  2-dimethylchroman-5  :  7-diol. 
Osajin  (III)  and  (I)  thus  have  the  annexed  structure.  Pomiferin  and 
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(II)  are  the  corresponding  3'-OH-derivatives.  isoPomiferitin  Me3 
ether  (IV)  and  KMnO^give  an  acid  (V),  m.p.  204 — 205°  (decomp.) 
(jtfcj  ester,  m.p.  133-5— 134°).  R.  S.  C. 


Dyes  derived  from  acenaphthenequinone.  VIII.  (6-Methyl)thio- 
naphthen-acenaphthylene-indigos.  S.  K.  Guha  (J.  Ind.  Chem.  Soc., 
1943,  20,  37 — 39). — l-(G-Methyl)lhionaphthenacenaphthyleneindigo, 
m.p.  304°,  is  formed  from  acenaphthenequinone  and  2-hydroxy-6- 
methylthionaphthen  in  boiling  AcOH-conc.  HC1.  l-(6 -Methyl)- 
thionaphthen-S' -(3' -chloto)-,  m.p.  274°,  -8'-(3 '-bhomo),  m.p.  264 — 
265°,  and  -8'-(l '-methoxy)-,  m.p.  300°,  -acenaphthyleneindigosa.it  pre¬ 
pared  similarly.  All  dye  cotton  red  from  a,  hyposulphite  vat  and 
wool  red  from  an  acid  bath.  6  :  6' -Dimethylthioindigo  has  been 
prepared  from  2-hydroxy-6-methylthionaphthen  by  oxidation  with 
K3Fe(CN)6.  It  dyes  cotton  and  wool  red  from  hyposulphite  and 
acid  baths  respectively.  J.  H.  Ba. 


Diene  synthesis  with  an  Aobenzthiophen.  C.  F.  -H.  Allen  and 
J.  W.  Gates,  jun.  (J .  Amer.  Chem.  Soc.,  1943,  65,  1283 — 1285). — 
(CHjTCPh)2  and  trans-( CHBzl)2,  much  better  in  EtOH  than  in 
xylene,  give  4  :  5-dibenzoyl-l  :  2-diphenyl-Al-cyclohexene  (I),  m.p. 
154 — 155°,  which  with  S  at  200 — 220°  gives  2:5:4':  5' -tetraphenyl- 
3  :  4 -benzthiophen  [“1:3:5:  6-tetraphenylisobenzthiophen  "]  (60 — 

70%),  m.p.  227 — 228°.  This  is  yellow,  has  a  strong  greenish 
fluorescence  (solid  and  solution),  does  not  add  Mel,  and  gives  no 
sulphone,  but  with  Cr03  or  HNO,  in  AcOH  gives  4  :  5 -dibenzoyl- 
1  :  2-diphenylbenzene  [4  :  5- dibenzoyi-o- ter  phenyl]  (II),  m.p.  196 — 
197°,  and  with  (!CH-CO),0  (III)  at  the  b.p.  gives  1  :  4-endo thio- 
1:4:6:  l-tetraphenyl-l  :  2  :  3  :  A-tetrahydronaphthalene-2  :  3-dicarb- 
oxylic  anhydride  (IV),  m.p.  245°  (decomp.).  (IV)  dissociates  at  the 
m.p.,  does  not  react  with  £-C6H4Me-S03Me  at  200°,  Mel  in  MeNO,  or 
at  150°,  or  Pb  salts,  but  with  boiling  HCl-xylene  gives  H2S  and  an 
ester,  hydrolysed  by  boiling  aq.  NaOH  to  1:4:5:  1-tetraphenyl- 
naphthalene-2  :  3-dicarboxylic  acid  (V),  m.p.  310°  (decomp.)  [an¬ 
hydride.  m.p.  310°  (decomp.)].  With  a  little  H3P04  in  AcaO  at 
110 — 120°,  (I)  gives  1:2:4:  5-tetraphenyl-Z  :  6-dihydrobenzfuran, 
m.p.  276 — 277°,  converted  by  Br-NaOAc-AcOH  into  (II),  which  is 
also  obtained  from  (IV)  by  Br.  Zn  dust  reduces  (II)  in  boiling  AcOH 
or  NaOH-EtOH  to  1:2:4:  5-letraphenylisobemfuran,  m.p.  286 — 
287°  (and  a  white  substance,  m.p.  248 — 250°),  converted  by  (III)  in 
hot  C„He  into  1  :  A-epoxy- 1  :  4  :  6  :  7 -tetraphenyl-\  ;  2  :  3  :  4 -telra- 
hydronaphthalene-2  :  3 -dicarboxylic  anhydride,  m.p.  246 — 247°  (yellow 
owing  to  dissociation),  which  with  dry  HCl-MeOH  and  then  aq. 
NaOH  gives  (V).  1  :  2-Diphenyl-4  :  5-dimethylisobenzfuran  and 

trans-(CHBz’.]2  in  boiling  EtOH  givd  1  :  A-epoxy-2  :  3-dibenzoyl- 1  :  4- 
diphenyl- 6  :  l-dimelhyl-\  :  2  :  3  :  A-tetrahydronaphthalene ,  m.p.  169°,  dis¬ 
sociated  (mol.  wt.)  in  boiling  C6H6  and  reduced  by  Zn  dust  in  boiling 
AcOH  to  1'  :  A' -epoxy-2  :  5  :  1'  :  4 ' -tetraphenyl- 
6' :  T-dimethyl-V :  A' -dihydronaphtha-2' :  3'-3  :  4- 
/iM»(VI),m.p.  194 — 195°.  With  J>-01CaH,:0, 
(VI)  gives  an  adduct,  C44H3204,  m.p.  145 — 146°, 
and  with  (HI)  gives,  by  hydrolysis  etc.,  an 
acid,  C42H32Oe,  m.p.  271 — 272°,  not  reconverted 
into  (VI)  by  Zn(OAc)2  or  AcOH.  1-Benzoyl- 
2-phenyh\sobenzfuran  and  (III)  give  1  :  A-epoxy-l-benzoyl-A-phenyl- 
1:2:3:  A-tetrahydronaphthqlene-2  :  3 -dicarboxylic  anhydride,  m.p. 
105—106°.  R.  S.  C. 


CPh 

(VI.)  CPh 


Synthesis  of  sulphanilamide  derivatives  of  thianthren.  P.  C.  Guha 
and  V.  M.  Dokras  (Current  Sci.,  1943,  12,  1 19).— Hydrolysis  (HC1) 
of  2  :  6-diacetamido-  yields  2  :  6-diamino-thianthren,  m.p.  120° 
(J>-NHAc-C4H4-S02  derivative,  decomp.  180°).  F.  R.  G. 


Thioketonic  esters. — See  A.,  1943,  II,  327. 

Piperidinoethyl  dodecyl  ether. — See  B.,  1943.  II,  273. 

Double  intramolecular  alkylation.  V.  Prelog.  I.  Alkyl  deriv¬ 
atives  of  l-&za(/icycIo-[l  :  2  :  2]-heptane.  V.  Prelog,  S.  Heimbach, 
and  A.  Rezek.  II.  Synthesis  of  2-methyl-  and  2-ethyl-quinuchdine. 

V.  Prelog,  S.  Heimbach,  and  E.  Cerkovnikov.  III.  Synthesis  of 
3-methyl-  and  3-ethyl-quinuclidine.  V.  Prelog,  N.  Sostaric,  and 
E.  GuStak.  IV.  l-Azadicyclo-10  :  5  :  5]-dodecane.  V.  Prelog  and 
B.  Schonbaum  V.  2-Substituted  quinuclidine  derivatives.  V. 
Prelog  and  E.  Cerkovnikov  (Annalen,  1940,  545,  229 — 242,  243 — 
247,  247 — 256,  256 — 259,  259 — 262). — I.  Tetrahydro-4-pyrone, 
CHMeBr-C02Et,  and  Zn  turnings  in  boiling  C„H,  afford  Et  a-4- 
hydroxy-A-tetrahydropyranylpropionate,  b.p.  100°/0-06  mm.,  de¬ 
hydrated  by  boiling- Ac20  containing  a  little  cone.  H2S04  to  a-4 -tetra- 
hydropyranylidenepropionate ,  b.p.  117 — 120°/11  mm.,  which  is 
hydrogenated  to  Et  a-A-tetrahydropyranylpropionate,  b.p.  116 — 117°/ 

13  mm.;  the  free  acid  (I)  has  b.p.  129— 130°/0-4  mm.,  m.p.  54—55°. 

(I)  is  transformed  by  NaN3  and  H2S04  in  presence  of  CHC13  into 
a-amino-a-A-tetrahydropyranylethane  (II),  b.p.  81°/13  mm.,  78°/ll 
mm.  ( picrate ,  m.p.  152 — 153°),  also  obtained  by  reduction  (Na- 
EtOH)  of  tetrahydropyranyl  Me  ketoxime,  m.p.  54 — 55°.  The  hydro- 
bromide  of  (II)  is  transformed  by  69%  HBr  at  100°  into  a-bromo- 8- 
amino-y-fi'-bromoethylpentane  hydrobromide,  m.p.  147°,  converted 
by  gradual  addition  of  its  aq.  solution  to  0-lN-NaOH  at  50°  into 
7-methyldicyc/o-[l  :  2  :  2]-aza-l-heptane  (III),  b.p.  43°/ll  mm.,  also 
obtained  from  aS-dibromo-y-/3'-bromoethylpentane  and  20%  NH3- 
MeOH  at  120 — 130°.  (Ill)  gives  a  hydrochloride,  m.p.  275°  (de¬ 
comp.),  platinichloride,  m.p.  231°  (decomp.),  picrate,  m.p.  290 — 293°, 
picrolonate,  m.p.  225 — 226°,  and  methiodide,  m.p.  325°.  A  similar  * 
series  of  experiments  starting  from  CIIBrEt-C02Et  gives  Et  a-4- 
hydroxy-A-tetrahydropyranyl-a-butyrate,  b.p.  113 — 117°/0-2  mm.,  Et 
a-A-tetrahydropyranylidene-n-butyrate,  b.p.  124 — 125°/10  mm.,  Et 
a-A-tetrahydropyranyl-n-butyrate,  b.p.  119 — 120°/10  mm.,  and  the 
corresponding  acid  (IV),  b.p.  125 — 130°/0  04mm.  ( anilide ,  m.p.  155°). 
Et2  4-tetrahydropyranylmalonate,  EtI,  and  NaOEt  afford  Ett  ethyl- 
A-tetrahydropyranylmalonate,  b.p.  162 — 164°/13  mm.,  hydrolysed  to 
the  dicarboxylic  acid,  m.p.  174 — 175°,  which  is  decarboxylated  at 
200°  to  (IV).  Cone.  H2S04  and  NaN3  convert  (IV)  at  50°  into 
n-amino-a-A-tetrahydropyranylpropane,  b.p.  100— 101°/15  mm. 
(picrate,  m.p.  168°;  hydrobromide,  m.p.  167 — 168°),  also  obtained 
by  reduction  of  4-tetrahydropyranyl  Et  ketoxime  and  converted  by 
68%  HBr  at  100°  into  a-bromo-S-amino-y-P'-bromoethylhexane  hydro¬ 
bromide,  m.p.  156 — 157°,  which  with  0-lN-NaOH  at  50°  affords 
1  -ethyldicyc\o-[l  :  2  :  2]-aza-\- heptane  [ hydrochloride ,  m.p.  239 — 240° ; 
platinichloride,  m.p.  242°  (decomp.);  picrate,  m.p.  198 — 199°; 
picrolonate,  m.p.  233 — 233-5°;  styphnate,  m.p.  170°;  methiodide, 
m.p.  271°  (decomp.)].  This  base  is  not  identical  with  that  described 
previously  (A.,  1939,  II,  457);  the  latter  substance  does  not  appear 
to  be  homogeneous  and  probably  results  from 

CHEtBr-CH([CHJ2'Br)2  and  NH3  by  an  abnormal  reaction. 
Similarly  CMe2Br-C02Et  yields  Et  a-A-hydroxy-A-tetrahydropyranyl- 
isobutyrate,  b.p.  100 — 110°/0-06  mm.,  Et  a-A-tetrahydropyranylidene- 
iso butyrate,  b.p.  124 — 126°/12  mm.,  Et  a-A-tetrahydropyranyliso- 
butyrate,  b.p.  118 — 122°/13  mm.,  and  the  corresponding  acid,  m.p. 
90 — 91.  This  is  converted  into  fl-amino-fS-A-tetrahydropyranylprop- 
ane,  b.p.  98 — 100°/16  mm.,  the  hydrobromide,  m.p.  203°,  of  which  is 
transformed  by  68%  HBr  at  100°  into  a-bronio-B-amino-S-methyl- 
y-p-bromoethylpentane  hydrobromide ,  m.p.  169 — 170°,  from  which  is 
derived  7  :  T -dimethyl&icyc\o-[\  :  2  :  2]-aza-l -heptane  [hydrochloride, 
m.p,  299 — 300°  (decomp.) ;  platinichloride,  m.p.  233 — 234°  (de¬ 
comp.)  ;  picrate,  carbonises  at  >290°] ;  the  PhS02Cl  used  in  puri¬ 
fying  the  crude  base  forms  \-benzenesulphonyl-2  :  2-dimethyl-3-vinyl- 
pyrrolidine  or  1  -benzenesulphonyl-A-hopropylidenepiperidine,  m.p. 
83°. 

II.  A -Telrahydropyranylacelyl  chloride,  b.p.  110 — 111°/15  mm.,  is 

converted  by  ZnMel  into  4-tetrahydropyranylacetone,  b.p.  102 — 
105°/10  mm.  (2  :  A-dinilrophenylhydrazone,  m.p.  135 — 136°);  the 
corresponding  oxime,  b.p.  150°/14  mm.,  m.p.  37 — 38°,  is  reduced 
(Na-EtOH)  to  fl-amino-a-A-tetrahydropyranylpropane,  b.p.  93°/12 
mm.  (picrate,  m.p.  184°),  which  is  transformed  by  70%  HBr  at  100° 
into  a-bromo-e-amino-y-/J'-bromoethylhexane  hydrobromide  (corre¬ 
sponding  picrate,  m.p.  150 — 150-5°).  This  with  0-lN-NaOH  at 
50°  yields  2-methyldicyc\o-[2  :  2  :  2]-aza-l-octane  ( 2-methylquinuclid - 
ine),  b.p.  161°  ( hydrochloride ,  m.p.  327°;  platinichloride,  m.p.  216 — 
217°;  picrate,  m.p.  286°;  styphnate,  m.p.  208-5°;  methiodide,  m.p. 
346-5°  (decomp.) ;  picrolonate,  m.p.  226°).  Similarly,  a-4 -tetrahydro- 
pyranylbutan-fl-one,  b.p.  109°/9  mm.  (2  ;  4 -dinitrophenylhydrazone, 
m.p.  117 — 118°),  gives  a  non-cryst.  oxime,  b.p.  148 — 154°/8  mm., 
which  is  reduced  to  fj-amino-a-A-tetrahydropyranylbutane,  b.p.  104°/ 
12  mm.  (picrate,  m.p.  148°).  This  affords  a-bromo-E-amino-y-fl'- 
bromoethylheptaue  hydrobromide,  m.p.  123°,  which  is  converted  into 
2-ethylquinuclidine,  b.p.  180- — 181°  ( hydrochloride ,  m.p.  239°; 

platinichloride,  m.p.  227°;  picrate,  m.p.  170 — 171°;  picrolonate, 
m.p.  219°;  methiodide,  m.p.  290  290-5°). 

III.  4-T etrahydropy ranyl  Me  ketone,  CII2Br-CO,Et,  and  Zn 
turnings  in  boiling  CeH6  afford  Et  $- hydro xy-fi-A-tetra hydro pyranyl-n- 
butyrate,  dehydrated  by  KHS04  at  90°  to  Et  $-A-tetrahydropyranyl- 
crotonate,  b.p.  136°/16  mm.,  which  is  hydrogenated  (after  repeated 
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distillation  over  Pt-black  in  vac.)  to  Et  fl-4-tetrahydropyranyl- 
bulyrale,  b.p.  130 — 131°/12  mm.,  hydrolysed  to  the  acid,  b.p.  135 — 
140°/0-4  mm.,  m.p.  64-5 — 65°.  This  is  converted  by  NaN,  and 
cone.  H ,80,  in  presence  of  CHC13  into  a-amino-fl-4-tetrahydro- 
pyranylpropane,  b.p.  102°/14  mm.,  which  yields  E-bromo-a-amino- 
fi-methyl-y-fS'-bromoethylpentane  hydrobromide ,  m.p.  163 — 165°,  and 
thence  3-methylquinuclidine  [3-«z«f/z>ddicyclo-[2  :  2  :  2\-aza-\-octane], 
b.p.  171°  [ hydrochloride ,  m.p.  312 — 324°  (sealed  capillary)  according 
to  the  rate  of  heating;  platinichloride ,  m.p.  219° ;  picrate,  m.p.  227°; 
methiodide ,  m.p.  316°  (decomp.) ;  picrolonate ,  m.p.  205—206°].  4- 
Tetrahydropyranyl  Et  ketone  gives  a  product  which  readily  loses  H20 
to  form  Et  p-4-tetrahydropyranyl-Aa-pentenoate,  b.p.  92 — 95°/0-2  mm., 
reduced  (Pt02  in  EtOH)  to  Et  fi-i-tetrahydropyra nyl valerate,  b.p. 
139 — 143°/11  mm.,  which  is  hydrolysed  to  the  acid,  b.p.  129 — 131°/ 
0-02  mm.  This  is  converted  successively  into  a-amino-fl-4-tetrahydro- 
pyranylbutane,  b.p.  113°/14mm.,  a-bromo-h-aminomethyl-y-fl'-bromo- 
ethylhexane  hydrobromide ,  m.p.  177-5 — 178°,  and  3-etkylquinuclidine , 
b.p.  78 — 79°/12  mm.  [platinichloride,  m.p.  220 — 223°  (decomp.); 
aurichloride,  m.p.  178-5 — 179°;  picrate,  rn.p.  153°;  methiodide, 
m.p.  55°;  picrolonate,  m.p.  187 — 188°].  Attempts  to  resolve  the 
base  by  d-tartaric  acid  gave  the  cryst.  dl-3-ethylquinuchdme  H 
d -tartrate,  [a]D  +  14-3°±2°  in  H,0.  Attempted  resolution  with  the 
aid  of  zf-a-bromocamphor-rr-sulphonic  acid  leads  to  an  apparently 
homogeneous  salt  with  m'.p.  188 — 188-5°,  [a]D  +  76-0°;t0-5°  in  H20, 
whereas  the  salt  of  the  homogeneous  (+)-base  has  m.p.  188 — 189°, 
[a]D  +87-l°±2-0°  in  HsO;  this  appears  to  be  a  case  of  partial 
racemism.  OPh-CH2-CHO  and  MgEtBr  yield  a-phenoxybutan-ft-ol , 
b.p.  134°/20  mm.,  m.p.  28-5°,  converted  by  PBr3  and  C5H5N  into 
{S-bromo-a-phenoxybutane,  b.p.  134 — 137°/23  mm.,  which  with 
CHNa(COaEt)2  affords  Et2  ji-phenoxymethylbutane-aa-dicarboxylate, 
b.p.  220°/15  mm.,  hydrolysed  to  the  acid,  m.p.  114 — 115°. 

IV.  (CH2-OH)2,  Na,  and  EtI  give  OEt-[CH2]5-OH,  b.p.  98°/14 
mm.,  converted  into  OEt-[CH2]5-Br,  which  with  CHNa(C02Et)2  in 
abs.  EtOH  yields  Et2  £ -ethoxyhexane-aa-dicarboxylate ,  b.p.  165 — 
167°/15  mm.  This  is  converted  by  OEt-[CH2]5-Br  and  Na  in  abs. 
EtOH  into  Et%  aX-diethoxyundecane-  Ci-dicarboxylate,  b.p.  180°/3  mm., 
hydrolysed  and  decarboxylated  to  aX-diethoxyundecane- ^-carboxylic 
acid,  b.p.  180 — 183°/0-6  mm.,  which  affords  l ’, -amino-aX-diethoxy - 
undecane,  b.p.  178°/13  mm.  The  corresponding  hydrobromide  is 
transformed  by  68%  HBr  at  100°  followed  by  0-lN-NaOH  at  50°  into 
dicyclo-[0  :  5  :  5}-aza-l-dodecane,  b.p.  107 — 108°/16  mm.  ( picrate , 
m.p.  136°;  picrolonate,  m.p.  181°;  methiodide,  m.p.  233°). 

V.  Et  quinuclidine-2-carboxylate  (V),  b.p.  122 — 123°/12  mm., 
converted  by  boiling  10%  HC1  into  the  hydrochloride,  m.p.  >335°, 
of  the  acid,  is  reduced  by  Na  and  abs.  EtOH  to  2 -quinuclidyl- 
carbinol,  b.p.  118 — 120°/14  mm.  ( picrate ,  m.p.  230 — 231°;  hydro¬ 
bromide,  m.p.  308° ;  benzoate  hydrochloride,  m.p.  245-5 — 246-5°).  OH 
of  this  compound  is  very  unreactive  and  is  not  replaced  by  Br  by 
treatment  with  69%  HBr  at  100°.  With  SOCl2  in  boiling  CHC12 
2-chloromethylquinuclidine  hydrochloride,  m.p.  234 — 235°  (corre¬ 
sponding  picrate,  m.p  194 — 195°),  results;  this  could  not  be  de- 
halogenated  by  Zn-HCl  or  by  catalytic  reduction.  MgPhBr  and 
(V)  afford  diphenyl-2-quinuclidylcarbinol,  m.p.  265°  (closed  capillary) 
(picrate,  m.p.  253 — 254°),  which  reacts  very  sluggishly?  H.  W 

Pyrone  and  related  compounds.  III.  Action  of  bases  on  2  :  6-di- 
hydroxypyrone.  R.  Kaushal  ( J .  Indian  Chem.  Soc.,  1943,  20,  127 — 
130). — 2  ;  6-Dihydroxy-l  :  4-pyrone  (I)  with  NH2Ph  (1  ,mol.)  in 
CHCI3  at  room  temp,  yields  acetone-ay-dicarboxylic  acid  monoanilide, 
m.p.  120 — 121°,  with  excess  of  NH2Ph  at  the  b.p.  (excess  being 
removed  with  HC1)  yields  the  dianilide,  m.p.  157°,  and  with  NH2Ph 
and  ZnCl2  at  the  b.p  yields  2  :  6-dihydroxy-\-phenyl-4-pyridone, 
m.p.  252°  (darkens  at  230°)  (nitrophenylhydrazone,  m.p.  184 — 185°; 
diacetate,  m.p.  190°).  NH,OAc  and  (I)  at  0°  yield  an  oxonium  com¬ 
pound,  C5H204N,H20,  m.p.  210°,  which  gives  a  violet  colour  with 
FeCl3,  evolves  NH,  on  heating,  yields  with  NH2OH,HCl  the  monoxime, 
m.p.  180°  (decomp.),  and  with  Ac20  and  H2S04  the  diacetate,  m.p. 
160°,  of  (I)  [also  obtained  from  (I)  and  AcCl  (trace  of  H2S04)]. 
C5HjN  and  piperidine  with  (I)  at  0°  yield  oxonium  compounds,  m.p. 
152°  and  139 — 140°  respectively,  which  give  a  violet  colour  with 
FeCl3  and  decompose  on  warming.  A.  Li. 

Hydroxypyridines. — See  B.,  1943,  II,  212. 

Pyridine  derivatives. — See  B.,  1943,  II,  245. 

Synthesis  of  a  pyridine  analogue  of  hydnocarpic  acid  and  of  a  lower 
homologue.  F.  Brody  and  M.  T.  Bogert  (J.  Amer,  Chem.  Soc.,  1943, 
65,  1075 — 1080). — CHjlCH-fCHJj-OH  (prep,  from 
CH2:CH-[CH2]8-C02Et  by  Na-Bu’OH ;  77—82%  yield)  with,  best, 
SOCl2-C6H5N  at  <0°  and  then  130 — 140°  gives  the  chloride  (83%), 
b.p.  113 — 115°/2  mm.,  which  with  2-methylpyridine  and  com¬ 
mercial  NaNH2  at  100°  or  in  boiling  CeHs  gives  2-A^-n -dodecenyl- 
pyridine  (I)  (53%),  b.p.  158 — 159°/4  mm.  [picrate,  m.p.' 46 — 46-5° 
(46 — 47°)].  Use  of  pure  NaNH2  and  a  trace  of  Fe(N02)3,6H20  in 
NH3,  later  at  100°,  gives  2-AK-n-dodecenylpyridine  (II)  (67%),  b.p. 
152 — 153°/4  mm.  ( picrate ,  m.p.  64-5 — 65-5°).  H2-Pd-black  reduces 
(I)  or  (II)  to  2-n-dodecylpyridine  (90%),  an  oil  (picrate,  m.p.  64-5 — 
65-5°).  With  AgOBz  and  then  I  in  C6H6,  (I)  and  (II)  give  2- Aft-, 
m.p.  71-5 — 72°,  and  2-K\-dihydroxy-n-dodecylpyridine,  m.p.  87 — 


87-5°,  respectively.  KMnO,  oxidises  (I)  in  COMe2  at  <35°  to 
K-2-pyridyl-n-undecoic  acid  (III),  m.p.  68-5 — 69-5°  [picrate,  m.p. 
79 — 79-5°,  prepared  in  Et20;  Et  ester  picrate,  m.p.  69 — 70°,  formed 
in  EtOH;  hydrochloride;  Na  salt;  amide  (IV),  m.p.  96-5 — 97-5° 

( picrate ,  m.p.  112-5 — 113°)].  (IV)  yields  similarly  i-2-pyridyl-n- 
decoic  acid,  m.p.  55-5 — 56-5°  (picrate,  m.p.  82-5 — 83°),  the  chloride 
hydrochloride  of  which  yields  the  oily  diazomethyl  ketone  and 
thence  (IV).  H2-Raney  Ni  reduces  (III)  in  cyclohexane  at  180°/1700 
lb.  to  K-2-piperidyl-n-undecoic  acid,  m.p.  158-5 — 160°  (picrate,  m.p. 
92-5—93  5°).  R.  S.  C. 

Synthesis  of  5-methoxyisatin.  E.  Ferber  and  G.  Schmolke  (J.  pr. 
Chem.,  1940,  [ii],  155,  234— 240).— CS(NH-C6H4-OMe-/>)2,  m.p.  188°, 
and  aq.  KCN-PbCOs-EtOH  at  50 — 60°  give  C-cya«o-NN ’-dt-p- 
anisylamidine,  p-OMe-C^HpNH-CJCNJIN-CjHpOMe-/,'  m.p.  157°, 
converted  (35%  NH3  saturated  with  H2S)  at  45°  into  the  C-thio- 
carbamyl  compound,  m.p.  147°  (decomp.),  which  with  cone.  H2S04 
at  65 — 75°,  followed  by  boiling  with  dil.  mineral  acid,  yields  5-meth¬ 
oxyisatin,  m.p.  201°.  A.  T.  P. 

Alkoxyl  exchange  by  y-alkoxyquinoline  derivatives  in  alcoholic 
alkali.  B.  Berinzaghi,  V.  Deulofeu,  R.  Labriola,  and  A  Muruzabal 
(J.  Amer.  Chem.  Soc.,  1943,  65,  1357— 1359).— The  4-OR  of  skim- 
mianine  (I),  y-fagarine  (II)  (A.,  1943.  II,  113),  and  their  analogues 
is  labile,  being  converted  into  OR'  by  KOH-R'OH.  Possible 
reaction  mechanisms  are  discussed.  Boiling  10%  KOH-EtOH  con¬ 
verts  (I)  into  the  4-OEt -analogue  (III),  C]5Hls04N,  m.p.  138°  (picrate, 
m.p.  194°),  which  with  Mel  at  100 — 110°  gives  isoskimmianme,  with 
KMnO4-0OMe2  gives  the  4-OEt  -analogues,  m.p.  212°  ( phenyl - 
hydrazone,  m.p.  178-5°)  and  225°,  of  skimmianal  and  skimmianic 
acid,  respectively,  and  with  boiling  30%  HC1  gives  2  :  4-dihydroxy- 
7  :  8-dimethoxyquinoline.  5%  KOH— Pr“OH  gives  similarly  the 
4-OPr ^-analogue  (IV),  m.p.  95°  (picrate,  m.p.  179 — 180°),  of  (I). 
5%  KOH-MeOH  at  100°  regenerates  (I)  from  (III)  or  (IV).  Simi¬ 
larly,  (II)  yields  the  4-OEt -analogues,  (V)  m.p.  143°  [picrate,  m.p. 
161°;  with  10%  KOH-MeOH  at  90—100°  regenerates  (II)],  192— 
193°  ( phenylhydrazone ,  m.p.  185—186°),  and  210—211°,  of  (II), 
y-fagaraldehyde,  and  y-fagaric  acid,  respectively.  30%  HC1  hydro¬ 
lyses  (V)  to  2  :  4-dihydroxy-7-  or  -8-methoxyquinoline. 

R.  S.  C. 

Quinolines. — See  B.,  1943,  III,  160. 

Synthesis  of  1-substituted  aminobenzo (/(Quinolines.  A.  C.  Mueller 
and  C.  S.  Hamilton  (J.  Amer.  Chem.  Soc.,  1943,  65,  1017 — 1018). — 
Adding  Et2  a-2-napkthyliminosuccinate  (I)  (prep,  from  3-C,10H7-NH2 
and  C02Et-C0-CH2-C02Et  by  cone.  H2S04;  41%  yield),  m.p.  66 — 
67°,  to  mineral  oil  at  230°  gives  Et  \-hydroxybemo(i)quinoline-3- 
carboxylate  [4-hydroxy-5  :  Q-benzquinoline-2-carboxylate]  (65%),  m.p. 
215 — 217°,  hydrolysed  by  boiling  5%  NaOH  to  the  acid,  m.p.  302° 
(loss  of  C02).  Decarboxylation  at  the  m.p.  gives  4 -hydroxy-,  m.p. 
286 — 288°,  converted  by  boiling  POCl3  into  4-chloro-5  :  6-benz- 
quinoline,  m.p.  62 — 63°  (lit.  67°),  which  with  the  appropriate  amine 
at  the  b.p.  gives  4 -morpholino- ,  m.p.  146 — 148°,  4 -piperidino- ,  m.p. 
138 — 140°,  4-y-morpholino-n-propylamino-,  +2H20,  m.p.  75 — 76°, 
and  1-y-dietkylamino-n-propylamino-,  m.p.  59 — 60°,  -5  :  6 -ben  - 
quinoline.  H2—  Raney  Ni  reduces  (I)  in  EtOH  at  80°/500  lb.  to  Lt„ 
a-2-naphthylaminosuccinate,  m.p.  63 — 65°  (hydrochloride,  m.p.  140°; 
derived  acid,  m.p.  186°;  cf.  A.,  1892,  860):  R.  S.  C. 

[Derivatives  of]  dihydroresorcinols.  A.  Sonn  and  H.  Schreiber  (J . 
pr.  Chem.,  1940,  [ii],  155,  65 — 76). — 5-zsoPropyldihydroresorcinol 
(I)  and  CH20  in  warm  aq.  MeOH  give  2  :  2'-methylene-5  :  5'-diiso- 
propylbisdihydroresorcinol  (II)  (90%),  m.p.  183 — 184°,  converted  by 
boiling  Ac20  into  1  :  d-diketo-2  :  6-diisopropyl-l  :2:3:4:5:6:7:8- 
octahydroxanthen  (III),  m.p.  138 — 140°,  which  with  NHs-MeOH  at 
room  temp,  (not  100°)  gives  3-amino-3'-hydroxy-5  :  5'-diisopropyl- 
2  :  2'-methylenebis-A‘-cydohexene  (or  the  3-NH1  form),  m.p.  173 — 
175°.  In  boiling  Ac20  this  gives  4  :  (i-diketo-2  :  S-diisopropyl- 
1:2:3:4:6:7:8:  9 -octahydroacridine,  fluorescent,  m.p.  287— 
290°,  which  could  not  be  hydrogenated.  NEt2-[CH2]2-NH2,  (III), 
and  NaOAc  in  boiling  MeOH  give  4  :  Q-diketo-5-fl-diethylaminoethyl- 
-2  :  S-diisopropyloclahydroacridine,  m.p.  —176°,  which  in  acid  slowly 
regenerates  (II).  p-  or  m-N02-C6H4-CH0  and  (I)  in  warm  MeOH 
give  2  :  2'-p-,  m.p.  182 — 183°,  and  -m-nitrobenzylidene-5  :  5'-diiso- 
propylbisdihydroresorcinol,  m.p.  153 — 154°,  and  thence  (boiling 
Ac20)  1  :  S-dikelo-9-p-,  m.p.  184 — 186°,  and  -H-m-nitrophenyl-3  :  6 -di- 
isopropyloctahydroxanthen,  m.p.  148 — 150°.  2  :  2'-p -Hydroxybenzyl- 

idene-5  :  5'-diisopropylresorcinol,  m.p.  123 — 125°,  is  similarly  ob¬ 
tained  in  aq.  EtOH  at  room  temp,  and  gives  1  :  S-diketo-Q-p-acetoxy-, 
m.p.  132°,  and  thence  (cone.  HC1  EtOH  at  100°)  -9-/>-hydroxy- 
phenyl-3  :  6-dizsopropyloctahydroxanthen,  m.p.  189 — 190°.  Helicin 
and  (I)  in  boiling  EtOH  give  an  oil,  converted  by  AczO  into  1  :  8- 
diketo-9-o-f3-glucosidoxyphenyl-3  :  6-diisopropyloctahydroxanthen  tetra¬ 
acetate,  m.p.  105 — 106°.  CHPhlCH-CHO  and  (I)  in  warm  MeOH 
give  2  :  2'-cinnamylidene-5  :  H'-diisopropylbisdihydroyesorcinol,  m.p. 
163 — 164°.  CN-[CH2]2-CH(OEt)2  and  (I)  in  boiling  EtOH-AcOH 
give  a  product,  m.p.  —133 — 137°,  converted  by  boiling  AczO  into 

1  :  8-diketo-9-f}-cyanoetkyl-3  ;  fi-diisopropyloctahydroxanihen,  m.p. 
163—155°.  NEt2'CH2-CH(OEt)2,HCl  and  (I)  in  warm  MeOH  give 

2  :  2 '-vinylidene-5  :  5’ -diisopropylbisdi hydroresorcinol,  m.p.  110°. 
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OH-CIIyCHO  or  CHaCl-CHO  with  (I)  in  MeOH-H20  gives  3 -keto- 
5  :  5' -diisopropyl-2  :  2' -dihydroresorcinyl-1  :  2  :  3  :  4  :  5  :  6-hexahydro- 
benzfuran  (IV),  m.p.  208 — 210°.  o-NH2-C„H4-CHO,  (I),  and  KOH 
in  boiling  aq.  MeOH  give  4-keto-2-»sopropyl-l  :  2  :  3  :  4-tetrahydro- 
acridine,  m.p.  indefinite  ( picrate ,  m.p,  193 — 194°).  (II)  and  its 
analogues  and  (IV)  are  monoenolic  forms,  since  they  are  sol.  in 
NaOH.  R.  S.  C. 

Polarographically  controlled  syntheses,  with  reference  to  organic 
chemistry.  J.  J.  Lingane,  C.  G.  Swain,  and  M.  Fields  (J.  Amer. 
Chem.  Soc.,  1943,  65,  1348 — 1353). — The  use  of  the  polarograph  as 
a  control  in  electrolytic  syntheses  is  suggested,  and  applied  to  the 
reduction  of  9-o-iodophenylacridine  to  9-o-iodophenyl-  and  9-phenyl- 
dihydroacridine.  Almost  quant,  yields  of  high  purity  were  obtained. 

W.  R.  A. 

Preparation  and  therapeutic  properties  of  certain  acridine  deriv¬ 
atives.  IV.  5-Methylacridines,  further  5-styrylacridines,  and  their 
quaternary  salts.  W.  Sharp,  M.  M.  J.  Sutherland,  F.  J.  Wilson, 
and  (in  part)  C.  H.  Browning  and  K.  M.  Calver  (J.C.S.,  1943,  344 — 
347;  cf.  A.,  1943,  II,  105). — 3-Nitro-  is  reduced  (SnCl2  -J-  HC1)  to 
3-amino-5-methylacridine,  m.p.  —200°  (decomp.),  the  Ac  deriv¬ 
ative,  decomp.  —260°  (does  not  melt  at  360°),  of  which  with  p- 
C8H4Me-S03Me  at  145°  yields  its  me  l  ho -p  tolueneaulphonate ,  m.p. 
226°,  converted  by  pptn.  with  aq.  NII3,  boiling  the  base  with  cone. 
HC1,  and  the  resulting  'iodide  with  AgCl  into  3-amino-5-melhyl- 
acridine  methochloride,  m.p.  >200°  (decomp.).  5:2:1- 
N02-C8H3Cl-C0Me,  p-NH2-CaH4-NHAc,  and  anhyd.  K2C03  at  125° 
yield  i-nitro-i' -acetamido-2-acetyldiphenylamine ,  m.p.  207°  (reddens 
at  ~120°),  cyclised  by  AcOH-conc.  H2S04  at  125°  to  3-nilro  7- 
amino-,  decomp.  —270°  (does  not  melt  at  380°)  [Ac  derivative, 
darkens  ~280°  (does  not  melt  at  360°)],  reduced  (anhyd.  SnCl2)  to 
3  :  7-diamino-5-methylacridine  (I),  sinters  at  —200°  (decomp.),  the 
Ac2  derivative,  m.p.  <360°,  of  which  is  converted  via  the  metho-p- 
toluenesulphonate  into  3  :  l-diamino-5-melhylacridine  methochloride , 
decomp.  ~200°.  Similarly  i-nitro-2-acelyl-i'-methyldiphenyl- 
amine,  m.p.  132°,  yields  3 -nitro-,  decomp.  ~235°  (does  not  melt  at 
360°),  and  3-amino-5  :  7-dimethylacridine,  decomp.  ~170°  [Ac 
derivative,  decomp.  ~250°  (does  not  melt  at  360°) ;  methochloride, 
decomp.  >200°].  A-Nitro-3-acetamido-2-acetyldiphenylamine  (prep, 
as  above  from  re-NH^CjHj-NHAc)  has  m.p.  229°.  3-Nitro-5- 
methylacridine  with  o-  and  m-NO2-C0H4-CHO  alone  at  100°  yields 
respectively  a-(o-,  decomp,  170°  (does  not  melt  at  360°),  and  a-(m- 
nitrophenyl)-f3-5-(3-nilroacridyl)ethanol,  decomp.  175°,  but  with 
p-X02-CsH4-CH0  and  AcaO  at  130°  gives  3-nilro- 5-p-nitro-,  darkens 
>250°  (does  not  melt  at  360°),  converted  as  above  into  3-amino-5-/>- 
amino-styrylacridine,  decomp.  >200°  (Ac2  derivative,  m.p.  <360°; 
methochloride,  decomp.  ~250°).  Similarly  3-nitro-5  :  7-dimethyl- 
yields  3-nilro- 5--p-nitro-,  m.p.  <360°,  and  3-amino-5<-amino- 
styryl-7-methyl-,  decomp.  ~200°  (A c2  derivative,  m.p.  <360°; 
methochloride ,  decomp.  >250°),  and  3-nitro-7-acetamido-5-methyl- 
yields  3-nilro-l-acetamido-h-p-nitro- ,  m.p.  <360°  (darkens  >250°), 
and  3  :  7-diamino-5-£-amino-styryl-acridine,  decomp.  —180°  (Ac, 
derivative,  m.p.  <360°;  methochloride,  decomp.  —200°).  Thera¬ 
peutic  properties  of  these  and  other  acridine  derivatives  are  recorded. 
(I)  and  3  :  6(or  3  :  8)-diamino-5-methylacridine  show  antiseptic 
properties,  but  5-aminostyrylacridines  do  not.  The  methochlorides 
have  enhanced  antiseptic  action  (especially  those  of  amino-5-amino- 
styrylacridines) ,  and  in  some  cases  trypanocidal  action.  A.  Li. 

Chemotherapy  of  malaria.  S.  J.  Das-Gupta  (J.  Indian  Chem. 
Soc.,  1943,  20,  137 — 138). — 2-Chloro-l-melhoxy-,  m.p.  225°,  and 
l-methoxy-5-($-diethylaminoethyl)-,  m.p.  209 — 210°  (from  the  thiol- 
acridine  and  Br ■  [C1I2' 2‘N  Eta  in  PhOH  containing  NaOH  at  100 — 
110°),  and  2-chloro-l-methoxy-,  m.p.  195 — 197°,  and  I-melhoxy-5- 
(y-dielhylaminopropyl)-thiolacridine,  m.p.  180 — 181°  (similar  prep.), 
are  strongly  antiseptic  against  paramecia.  A.  Li. 

Pyrroles  and  pyrromethenes. — See  B.,  1943,  II,  313. 

Direct  replacement  of  oxygen  in  hydantoins  and  barbiturates  by 
sulphur.  H.  R.  Henze  and  P.  E.  Smith  (J.  Amer.  Chem.  Soc.,  1943, 
65,  1090 — 1092). — The  appropriate  hydantoins  and  P2S3  in  boiling 
tetrahydronaphthalene  give  5  :  5-dimethyl-  (I)  (30%),  m.p.  147-5 — 
148°,  5  :  5-diphenyl-  (18%),  m.p.  260 — 261°  (decomp,),  and,  better 
in  decahydronaphthalene,  5-phenyl-5-methyl-  (61%),  m.p.  176-5 — 
177°,  and  5-phenyl-5-ethyl-thiohydantoin  (55%),  m.p.  174-5 — 175°. 
Barbital  and  phenobarbital  give  similarly  5  :  5-diethyl-  (II)  (56%), 
m.p.  196-5 — 197°,  and  5-phenyl-5-ethyl-2  :  4  :  6-trithiobarbituric  acid 
(22%),  m.p.  175 — 177°,  respectively.  Boiling  5%  NaOH  hydro¬ 
lyses  (II)  to  CEt2(CO-NH2)2  (proof  of  structure).  M.p.  are  corr. 
None  of  the  products  has  analgEesic  or  anticonvulsant  activity,  and 
only  (I)  and  (II)  are  hypnotic.  R.  S.  C. 

Stimulation  of  formation  of  additive  compounds  between  bases  and 
phenols.— See  A.,  1943,  I,  259. 

Action  of  phenylcarbimide  on  4-hydroxymethylantipyrine.  P.  Du- 

quenois  and  H.  Amal  (Rev.  Fac.  Sci.  Istanbul,  1942,  7,  1 — 5). — 
PhNCO  and  4-hydroxymethylantipyrine  (I)  give  l-phenyl-2  :  3 -di- 
methyl-i-anilinoformylmethylpyrazolone-5-aml  (II),  m.p.  271-6° 
(yellow  at  —265°),  and  C02.  (II)  is  hydrolysed  by  boiling  dil,  H2SO, 


to  C02  and  NH2Ph.  An  analogous  compound  is  not  produced  from 

(I)  and  PhNCS.  H.  W. 

Action  of  phosphorus  pentachloride  and  thionyl  chloride  on  anti- 
pyrine-4-carboxylic  acid.  P.  Duqutnois  and  H.  Amal  (Rev.  Fac^ 
Sci.  Istanbul,  1942,  7,  6 — 12). — Antipyrine-4-carboxylic  acid  (I) 
and  SOCl2  in  dry  C8H8  at  80 — 90°  give  5-chloro-l-phenyl-3-methyl- 
pyrazole-4-carboxylic  acid  (II),  m.p.  227°,  partly  sublimes  at  170 — 
180°.  With  PC13,  directly  or  in  presence  of  light  petroleum,  (I) 
gives  (II)  and  the  corresponding  chloride  (III),  m.p.  74°,  also  obtained 
from  the  Ca  salt  and  PC16  in  presence  of  CHC13.  With  a  large 
excess  of  the  requisite  alcohol  (III)  gives  Me,  m.p.  74°  and  Et,  m.p. 
68°,  5-chloro-l-phenyl-3-methylpyrazole-i-carboxylate.  H.  W. 

Barbituric  acids. — See  B.,  1943,  II,  246. 

Pyrimidines.  CLXXVin.  Chlorination  of  2  :  4-diketotetrahydro- 
pyrimidines  by  action  of  a  mixture  of  hydrogen  peroxide  and  hydro¬ 
chloric  acid.  CLXXIX.  Reaction  of  hydrochloric  acid  with  5  : 5- 
dichlorO-6-methylhydrouracil.  T.  B.  Johnson  (J.  Amer.  Chem. 
Soc.,  1943,  65,  1218-  -1219,  1220— 1222).— CLXXVIII.  30% 

H2Oz  +  cone.  HC1  at  room  temp,  effects  nearly  quant,  chlorination 
of  2  :  6-diketotetrahydropyrimidines.  5  :  5-I)ichloro-4-hydroxy- 
hydrouracil  is  obtained  from  uracil.  6-hydroxy-2-ethylthiolpyrimid- 
ine,  cytosine,  5-iodouracil,  or,  with  C02,  uracil-5-carboxylic  acid. 
Thymine  gives  5-chloro-4-hydroxy-5-methylhydrouracil,  m.p.  202 — 
203°.  4-Methyluracil  gives  5  :  5-dichloro-4-hydroxy-4-methyl- 
hydrouracil.  5-Bromo-  and  5-nitro-uracil  give  5-chloro-5-nitro-  and 
5-chloro-5-nitro-4-hydroxy-hydrouracil,  respectively.  fsoCytosine 
gives  5  :  5-dichloro-2-amino-i-hydroxy-6-ketohexahydropyrimidine 
hydrochloride.  Orotic  acid  gives  5-chlorouracil-i-carboxylic  acid,  m.p. 
>300°.  Hydrouracil  does  not  react. 

CLXXIX.  5  :  5-Dibromo-4-hydroxy-4-methylhydrouracil  in  boil¬ 
ing  cone.  HC1  or  Ac20  gives  5-bromo-6-methyluracil,  but 
5  :  5-dichloro-4-hydroxy-4-methylhydrouracil  gives  the  ether, 

(NH<c?&>CMe)2°'  m.p.  270 — 275°  (decomp.)  (mol.  wt.  in 

boiling  C8H8).  (I)  is  converted  by  SnCl2-dil.  HC1  at  100°  or  cone, 

i  aq.  NH3  at  room  temp.  (1  week)  into  5-chloro-6-methyluracil  and  by 
boiling  HI  (d  1-5)  into  6-methyluracil.  R.  S.  C. 

Pyrimidines. — See  B.,  1943,  III,  193. 

Reactions  of  amidines  with  derivatives  of  malonic  acid.  G.  W. 

Kenner,  B.  Lythgoe,  A.  R.  Todd,  and  A.  Topham  (J.C.S.,  1943, 
388 — 390). — In  presence  of  NaOEt  in  EtOH,  CH2(C02Et)2  with 
NH!CH-NH2,HC1  (room  temp.)  yields  4  :  6-dihydroxy-,  decomp. 
>230°,  and  with  a-furylamidine  hydrochloride  (I)  (at  the  b.p.) 
yields  4  ;  6-dihydroxy-2-a-furyl-pyrimidine,  decomp.  >290°.  With 
CH2(CN)2,  NH:CMe-NH2,HCl  and  NH.’CPh’NHj.HCl  (room  temp.) 
yield  4-amino-5-cyano-2  :  6-dimethyl-,  m.p.  218°,  and  -2  :  5-diphenyl- 
pyrimidine,  m.p.  211°,  respectively,  whilst  (I)  at  the  b.p.  yields 
fi-(2'-furyl)-fi-amin6methylenemalononitrile,  m.p.  182°,  which  further 
reacts  with  (I)  to  give  4-amino-5-cyano-3  :  6-di-2' -furylpyrimidine , 
m.p.  245 — 246°.  NHICH-NH2,HC1  with  NH2-CHIC(CN)2  at  room 
temp.  yields  4-amino-5-cyanopyrimidine  (II),  and  with 
CN‘CH2-C02Et  gives,  according  to  conditions,  NH2-CH!C(CN)-C02Et 
(converted  by  MeCS-NH2  and  NaOEt  in  EtOH  into  4-amino-2- 
methylpyrimidine-5-carboxylate),  Et  methylenebiscyanoacetate 
(III).'  or  a  compound,  C#HB03N3  (?  4-amino-6-hydroxy-3-carbethoxy- 
5-cyanopyridine),  m.p.  280 — 281°  (decomp.).  With  CN-CH2-C02Et, 
NH:CPh-NH2,HCl  yields  /3-amino-a-cyano-/J-phenylacrylate  (IV)  and 
4-amino-6-hydroxy-2-phenylpyrimidine,  whilst  NHICPh-OEt  gives 
only  (IV)  (small  yield).  NH!CH-NH2,HC1  and  CH2Ac-C02Et  yield 
a  compound,  CjjHjsOsN  (?  C02Et*CAc!CH‘NH‘C0‘CH2Ac),  m.p. 
78 — 79°  [which  could  not  be  prepared  from  CH.2Ac-CO,2Et  and 
NH2'CH:C(CN) -COjEt] .  NHICH-OEt.HCl  yields  with  CH2(CN)2, 

(II) .  with  CN-CH2-COsEt  (without  NaOEt),  NH„;CH:C(CN) -COjEt, 
or  (with  NaOEt)  a  small  amount  of  the  latter  with  (III),  and  with 
CH2Ac-C.02Et,  (III)  and  a  small  amount  of  solid,  m.p.  201°. 

A.  Li. 

Preparation  and  reactions  of  benziminazole-2-carboxylic  acid  and 
2-benziminazolylacetic  acid.  R.  A.  B.  Copeland  and  A.  R.  Day 
(J.  Amer.  Chem.  Soc..  1943,  65.  1072 — 1075). — 2-Hydroxymethyl- 
benziminazole  [prep,  from  o-C8H4(NH2)2  and  OH-CH2-COaH],  m.p. 
171 — 172°,  and  KMn04  give  benziminazole-2-carboxylic  acid  "(I) 
(71  %),  +2H.O,  m.p.  169 — 171°  (loss  of  C02),  which  in  boiling  SOC1, 
gives  3  :  6-diketodiijoenziminazole-l'  :  2'-)  1'  :  2-4  :  5 -tetrahydropyrazine 
(II),  m.p.  >300°.  In  boiling  cone.  HC1  or  N-NaOH,  (II)  gives  (I),  in 
hot  10%  HCl-EtOH  gives  the  Et  ester  (III),  m.p.  212-7 — 213-7°  or 
228 — 230°  (block),  of  (I),  and  in  NaOEt-EtOH  gives  the  Na  deriv¬ 
ative  of  (III),  which  in  1  :  1  AcOH-HzO  gives  (III)  but  in  warm  H20 
gives  (I).  In  NaOMe-MeOH,  (II)  gives  the  Me  ester,  m.p.  187-3°, 
of  (I).  With  NHj  or  the  appropriate  amine  in  hot  H20,  (II)  gives 
benziminazole-2-carboxyl-amide,  m.p.  >300°,  -methyl-,  m.p.  246-5° 
-ethyl-,  m.p.  210—211°,  -fi-hydroxyethyl-,  m.p.  219—220°,  -p-methoxy- 
ethyl-,  m.p.  138°,  -n-butyl-,  m.p.  180-5 — 181-5°,  -benzyl-,  m.p.  172-4° 
-cydoliexyl- ,  m.p.  269-5°,  -dimethyl-,  m.p.  223 — 224°,  -diethyl- ,  m.p. 
124-5°  add  -di-n-bulyl-amide,  m.p.  101-2°,  and  -morpholide  m  o' 
181-2°.  o-C8H4(NH2)2  and  CN-CH2-CQ2Et  at  165—200°  (63%)  or 
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180  (70%,  give  i-cya nometkvibendm tnazole,  m.p.  209-7 — 210-7’, 

hydrolysed  by  boiling  50%  H,S04  or  NaOH-aq.  EtOH  to  2 -benz- 
iminaeolylacetic  acid,  m.p.  116’  [loses  CO,,  resolidifies,  remelts  at  176° 
(2-methylbenzirninazolel],  or  by  9%  HCl-EtOH  to  the  Et  ester,  m.p. 
128-5 — 129-5'.  thereof  and  thence  (aq.  XH,R]  giving  the  amide,  m.p. 
244 — 247’  (decomp.),  -methyl-,  m.p.  214 — 216-5’  (decomp.),  -n-butyl-, 
m.p.  209-5 — 212-5’  (decomp.),  and  -/J-methoxyethyl-amide,  m.p. 
183-5 — 185’  (decomp.).  M.p.  are  corr.  R.  S.  C. 

Quin  oxalic  e  formation  and  the  ortho-effect.  R.  C.  Fnson,  C.  H. 
McKeever,  X.  Rabjohn,  and  H.  W.  Grav  (J .  Amer.  Ckem.  Sac..  1943, 
65,  1028— 1029).— 6  :  2  :  4  :  l-OMe-C.H.Me.  COMe  iprep.  from 

1:3:  5-C  ,H,Me,-OMe  by  Ac,0-AlCl,  in  boiling  CS,j  with  SeO,  and 
a  little  H,0  in  boiling  dioxan  gives  6-methoxy-2  :  4ffimethylphenyl- 
gfvoxal,  b.p.  90 — 120’/4  mm.,  which,  in  contrast  to  2  :  4  :  6  :  1- 
C'HjMepCO-CHO  (f)  (A..  1939.  II.  162),  with  o-C,H,fXH.J.  in 
boiling  AcOH  gives  i-d'-methaxxl'  :  i'-dimetkylpken\ Iglyoxafi  tie, 
m.p.  83  5—34=.  2:6:  1  (OMe).C'H,  CO-CHO.  b.p.  115— 117  =  ,  5 

mm.,  gives  2-2':  G'-dimetkylpkenylglyoxahne,  m.p.  95-5 — 96-5’,  and, 
when  shaken  with  30%  KaOH,  gives  2  :  G-dimetkoxvmandelic  acid. 
m.p.  146—147’.  3  :  5  :  2  :  4  :  6  :  l  fN01),C^Ie,-C0<H0  (prep, 

from  the  COMe  derivative  by  SeO,  in  boiling  aq.  dioxan),  softens  at 
116’,  m-p.  122 — 125’,  gives  2-3'  :  a' -dinitromesitylglyoxaline ,  m.p. 
197-5 — 19a"’.  the  hindrance  of  (4;  being  overcome  by  chelation  of 
the  NO,  and  Me.  R.  S.  C. 

Miementowski  reaction-  Use  of  methyl  anthranilate  or  isatoic 
anhydride  with  substituted  amides  or  amidines  in  the  formation  of 
3-substituted  4-keto-3  : 4-dihydroquinazolines.  Course  of  the 
reaction.  J.  F.  Meyer  and  E.  C.  Wagner  (J.  Org.  Ckem.,  1943,  8, 
239 — 252). — In  the  prep,  of  4-keto-3  :  4-dthydroqninazolines  the 
yields  may  be  decreased  by  the  formation  of  stable  quinazolone 
arvtnraniiarps  in  the  reaction  mixture,  thus  making  part  of  the  anthr- 
anilic  acid  (I;  unavailable  for  the  synthesis.  This  behaviour, 
observed  in  the  prep,  of  3-phenyl-3  :  4-dihydroquinazol-4-one  (II), 
seems  not  to  be  general  and  its  interference  can  be  minimised  by  the 
use  of  >1  equiv.  of  (1).  The  antkranilaie,  m.p.  132-2’  (corr.), 
benzoate,  m.p.  131 — 132’,  salicylate,  m.p.  168—169’,  pke-nylacetate, 
m.p.  113 — 114’,  and  formate,  m.p.  119 — 120’,  of  (H).  the  anthranilate, 
m  p  HI — 113’,  of  3-m-to/>7-3  :  i-dikydroquinazol-h-one,  and  the 
antkranilate ,  m.p.  119 — 121°,  of  3-p-toh  l-3  :  4-dihydroqninazol-4-one 
are  reported.  o-NH,-C,H,-CO,Me  (til}  can  replace  (I)  in  the 
Niementowski  reaction,  its  use  permitting  (and  requiring]  higher 
reaction  temp,  than  ran  be  maintained  with  (I).  With  respect  to 
yield  and  applicability  this  modification  of  the  Niementowski 
reaction  is  without  advantage.  Diaryl-formamidines  (IV;  or  -acet- 
amidines  can  be  used  instead  of  amides  in  the  Niementowski  reaction 
with  either  (I)  or  flD).  Yields  are  good  when  (III)  and  (IV)  react. 
This  reaction  shows  a  functional  analogy  between  amides  and 
amidines  considered  respectively  as  aquo-ammono-acids  and 
ammono-acids.  A  new  quinazolone  synthesis  from  isatoic  anhydride 
and  diarylamidines  is  described,  high  yields  resulting  from  the  use  of 
diarrlfoTTtiamidines.  The  synthesis  follows  two  divergent  courses, 
each  leading  to  the  same  product.  By  use  of  acetamidines  only  one 
reaction  course  leading  to  the  quinazolone  is  open  i the  other  terminat¬ 
ing  with  the  formation  of  the  anthranflanilide).  with  the  result  that 
yields  are  relatively  lower.  (Ill)  and  NH.Ac  afford 
o-NH \c-C,H,-CO,Me.  2-methyl-3  :  4-dihydroquinazol-4-one,  and 
traces  of  XH,.  This  result  indicates  the  sequence  of  reactions  by 
which  (III)  and  amides  yield  qninazolones  and  provides  collateral 
experimental  support  for  the  two  assumed  steps  in  the  reaction 
course  proposed  bv  Bogert  et  al.  for  the  Niementowski  svnthesis. 

*  H.  W. 

Constitution  of  1-phenyW-fructosone. — See  A.,  1943,  II,  294. 

Synthesis  of  purine  nucleosides.  L  Model  experiments  on 
synthesis  of  9-aIkyipurinss.  J.  Baddiley,  B.  Lythgoe.  D.  McNeil, 
and  A.  R.  Todd.  II.  Synthesis  of  adenine.  J-  Baddilev.  B. 
Lythgoe,  and  A.  R.  Todd  (J.C.S..  1943.  383—386.  386— 387).— I. 
With  aq.  HCS,Xa,  4  :  o-diamino-6-hydroxy-2-methyl-.  4  :  o  :  6-lri- 
amino-i-metkyltkiol-,  m.p  182’  (prep,  by  reduction  [(NH,1N]  of  the 
product  from  4 :  fi-diamino-2-methyIthiolpyrimidine  and  HXO,}. 
4 :  6-diamino-i-metkyl-  (1),  m.p.  294 — 295’  (sealed  tube)  ( picrate , 
decomp.  >250:J,  5-amino-4-methylamino-2-hydroxy-6-methyl-,  and 
the  product  of  nitrceation  and  reduction  (as  above)  of  o-amino— 4- 
methylamino-i-metkyUkiol-pvrimidine,  m.p.  143 — 144’  ifrom  the  4-C1- 
com pound  and  aq.  NILMe  at  100’  in  a  sealed  tube.,  yield  a-tkio- 
formyl  derivatives,  m.p.  >260’  (decomp,  without  melting),  235’ 
(decomp.,  rapid  hearing].  Ino  definite  m.p.),  <300’.  and  185 — 186’ 
(evolution  of  H,S)  respectively,  which  when  boiled  in  H,0  or  (better) 
quinoline  or  other  anhyd.  org.  solvent  yield  respectively  G-kydrox\-2- 
metkylpu n ne ,  decomp.  >360’,  i-metkyltkioladenine  (tT).  m  p.  290’ 
(decomp.),  i-metky lade  nine,  m.p.  <300’  ( picrate ,  decomp.  >250’j, 
2-kydrvxy-6  :  9-dimethyl purine,  m.p.  <300’,  and  i-netkylthiol-9- 
metkvladenine,  m.p.  261 — 262’  [also  obtained  from  (lit,  Mel,  and 
EtOH-XaOH  at  room  temp  ],  deammated  by  diL  AcOH  followed 
bv  Ba«'NO,t,  at  60 — 65’  to  6- Ay droxy-i-metkyltkiol-  9- metkylpunne , 
m.p.  332’  Idecomp.t.  (Ij  is  obtained  from  4 :  6-dihydroxy-2- 
methylpyrimidine  by  treating  with  POC1,.  heating  the  resulting 
C/,-compound.  m.p.  48 — 49’.  with  MeOH-NH,  at  130’,  and  the 


4-ri/oro- 6-ammo  compound,  m.p.  190 — 191’.  so  formed  with  MeOH- 
NH,  at  200= 

II.  CH,(CX),  with  NH:CH-NH„HC1  and  XaOEt  in  EtOH  at 
room  temp,  vields  4-amino-a-cyanopvrimidine,  m.p.  250°  ( picrate . 
m.p.  189’)  [also  obtained  from  XH,-CH,-CH.;CX)„  HCS-XH,,  and 
NaOEt  in  boiling  EtOH],  which  with  boiling  Ac,0  gives  acetyl-  ' 
formamidometkylenemalononitrile,  m.p.  124 — 125’.  PhN,-CH(CN),f  , 
XH!CH-XH,,HC1,  and  NaOEt  in  EtOH  at  room  temp.,  then  at  the  | 
b.p.,  yield  4  :  6-diamino-5-benzeneaeopyrimidine,  m.p.  282 — 286°  | 

(decomp.],  hydrogenated  (Raney  Ni)  to  4 :  5  :  6-triaminopyrimidine,  I 

m.p.  257’,  the  tkioformyl  derivative,  decomp.  >200"  (evolution  of  1 

H,Sj.  of  which  in  boiling  H,0.  C.HjN,  or  quinoline  vields  adenine. 

A.  Li. 

Wing  pigments  of  butterflies.  IX.  “  Anhydroleucopterin  ”  and 
“  purpuroflavin.  ”  H.  Wieland,  A.  Tartter.  and  R.  Purrmann 
(Annalen,  1940,  545,  209 — 219). — Renewed  investigation  has  shown 
that  "  anhy-droleucopteiin  "  (A.,  1933,  1310)  is  a  deoxyleucopterin 
(I),  C,H,0,N,,  and  thus  an  isomeride  of  xanthopterin  (II).  Its 
re -oxidation  to  leucopterin  (HI)  has  not  been  achieved-  Reduction 
of  leucopterin  chloride  is  effected  with  difficulty  by  HI-AcOH  and 
leads  to  6-deoxyleucopten  x  (IV),  which  does  not  give  the  mnrexide 
reaction  and  in  x-Na,CO,  shows  a  more  marked  fluorescence  than 
(I)  in  ultra-violet  fight.  (IV)  is  obtained  synthetically  by  heating  J 
2:4:  5-triaminopyrimidine  hydrochloride  with  Na,C,04  and  H,C,0, 
at  260°.  It  is  probable  that  one  of  the  O  of  the  oxalyl  CO  groups 
has  been  replaced  by  H  in  the  formation  of  (I).  Fuming  HI  reacts 
immediately  with  (I)  with  separation  of  I,  but  the  hydro-product  is 
very  readily  dehydrogenated,  even  by  diluting  the  solution.  Reduc¬ 
tion  by  HI  is  an  excellent  method  of  separating  (I)  from  (HI/. 
Similarly  [IF  is  immediately  reduced  by  HI  but  the  colourless  com¬ 
pound  is  not  immediately  dehydrogenated  when  the  solution  is 
diluted.  The  previous  distinction  (toe.  cit.)  between  (III)  and  iso- 
leucopterin  (V)  was  based  on  a  supposed  difference  in  behaviour 
towards  0-lx-NaOH.  The  method  is  now  found  untrustworthy  and 
examination  of  the  Ba  salts  shows  (V)  to  be  non-existent.  ^-Leucop- 
terin  (toe.  cit.)  is  impure  •  (IH).  4  :  5-Diamino-2  :  6-dihydroxy- 

pyrimidine  condenses  with  alloxan  in  HsO  at  room  temp,  to  4 -amino- 

purpunc  add,  ^h-C(N^^^'^'C^CO-NH<><^>'  mp'  _ 

which  under  the  influence  of  acid,  alkali,  or  increased  temp,  or  when 
,  .  ,  .  „  NH-COC-NX-CO-NH 

kept  m  solution  passes  mto  dtauoxanne,  QQ-NH-li-N’C-NH-CO 

m.p.  >270°.  H.  W. 

Wing  pigments  of  butterflies.  VUL  Pterobilin,  the  blue  pigment 
from  Pierida  wings.  H.  Wieland  and  A.  Tartter  [Annalen,  1940. 

545,  197 — 208;  cf.  A.,  1937,  II,  392). — .After  treatment  with  Et,0 
the  wings  are  extracted  with  H,0  and  the  blue  chromoprotein  is 
pptd.  from  the  aq.  extract  by  (NH4),S04.  It  is  decomposed  by  dil. 

HC1  or  more  simply  by  MeOH  into  the  protein  and  pterobilin,  m.p.  t 
>315°,  softens  and  blackens  at  200°,  which  is  thus  obtained  from  the 
wings  of  P.  brassies,  P.  raps,  P.  napi,  Gonepierix  rkamni,  C.  rurina, 
and  C.  statira,  but  not  from  P.  crataegi.  It  is  converted  by  CH.X, 
in  Et,0-  HtOAc  into  the  Me,  ester,  melting  at  232 — 234°  to  a  blue 
melt  which  becomes  red-violet  at  ~275°  and  yellow-brown  at  300°. 

This  gives  the  Gmefin  reaction  and,  in  contrast  to  the  esters  of 
biliverdin  and  uteroverdin,  is  remarkably  stable  to  cone.  II .SO l  at 
100°.  It  contains  3  active  H.  The  Zn  salt,  C,iH3lO,NtZn,  m.p. 
>300’.  appears  from  its  behaviour  towards  I  to  contain  2  vinyl 
groups.  With  FeCl,  in  glacial  acetic  acid  the  ester  affords  ferro-  \ 

bilin,  m.p.  >300°.  The  chemical  and  physical  properties  of  ptero-  1 

bifin  indicate  that  it  is  a  derivative  of  the  bilitriene  group  with  4  Me, 

2  C,H4-COtH.  and  2  CH1CH,  groups  in  the  (^positions.  The  arrange¬ 
ment  of  these  substituents'  must  differ  from  that  in  bilirubin  or 
biliverdin.  H.  W.  I 

i 

Constitution  of  the  prosthetic  group  of  cytochrome-c.  K.  Zeile 
and  H.  Meyer  (Z.  pkysiol.  Ckem.,  1939,  262,  178 — 198). — The  crude 
adduct  of  protoporphyrin  (prep,  from  haemin  by  HBr-AcOH  at  40  ) 
or  hzematoporphyrin,  when  melted  with  i  cysteme  hydrochloride, 
exchanges  the  two  Bror  OH,  respectively,  for  -S-CH,-CH(NHj)-CO,H. 
giving  dicysteine-protoporphyrin  (I),  which  with  CH,N,-MeOH- 
EtiO-conc.  HC1  (a  little)  gives  the  Met  ester  (II)  (~80% ;  ~50% 
obtained  by  HCl-MeOH),  C14HstO,N,S1.  amorphous,  4-27° 

in  0-1%  HCL  (Ql  is  removed  from  Et.O  by  0-006%  HC1  and  by  a 
citrate  buffer  having  pH  2-97  but  not  4-92  (hence  purification).  (I) 
is  only  slightly  sol.  at  the  isoelectric  point,  pH  4,  but  readily  at  other 
pH.  Acyl  derivatives  and  urethanes  could  not  be  obtained,  possiblv 
because  II!  is  unstable,  e.g.,  to  chromatography  and  keeping  in 
Et.O-X,  in  the  dark.  Acidic  hydrolysis  of  cytochrome-c  usually 
gives  mixtures  because  of  re-synthesis,  but  use  of  ~10^m.  solutions 
in  20%  H,S04.  neutralisation,  adsorption  on  kaolin,  elution  by 
dil.  aq.  NHj,  and  esterification  (HCl-MeOH)  gives  --67%  of  an 
isomeride  lIH),  —  H.O,  [a]iL„  4-172’  in  0-1%  HC1,  of  (II).  (II) 
and  till!  are  indistinguishable  in  solubility,  partition  coeff.,  and 
absorption  spectra  (detailed).  When  Fe  is  introduced  into  (II),  the 
hnmochromogen  spectrum  (max.  at  550  mji.)  appears  at  once. 
Thus,  the  XH,  of  the  side-chain  is  co-ordinated  with  the  Fe 

R.  S.  C. 
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A.,  II.— vii,  ALKALOIDS. 


Colouring  matters  of  bile.  W.  Siedel  ( Angew .  Chem.,  1940,  53, 
397 — 403). — A  review. 

Porphyrin-like  products  of  the  reaction  of  pyrrole  with  benz- 
aldehyde.  S.  Aronoff  and  M.  Calvin  (/.  Org.  Chem.,  1943,  8,  205 — 
223). — The  reaction  of  pyrrole  with  PhCHO  yields  six  porphyrin-like 
compounds  which  may  be  separated  chromatographically.  At 
present  they  may  be  distinguished,  when  separated,  by  absorption 
spectra  and  crystal  forms.  At  least  two  of  these,  and  possibly  all 
six,  are  isomeric.  The  two  known  isomerides  are  not  interconvertible 
by  means  of  their  Cu  complexes  or  hydrochlorides.  Their  acid  vals. 
are  13-5  and  19-5  respectively.  Various  distinguishing  properties, 
including  polybasicity,  are  discussed.  A  method  for  the  spectro¬ 
scopic  determination  of  polybasic  ionisation  const,  in  a  system  with 
>  2  mol.  species  is  presented.  The  absorption  spectra  of  the  Cu  salts 
of  the  isomerides  are  given.  The  nature  of  the  porphyrin  nucleus  is 
discussed.  The  possible  structure  of  these  isomerides  is  presented 
and  a  new  class  of  compound,  carboporphines,  is  proposed. 

H.  W. 

X-Ray  crystallography  of  Eetioporphyrin-1. — See  A.,  1943,  I,  251. 

Di-triazine  compounds. — See  B.,  1943,  II,  213. 

2-Thiol-5  :  5-dimethyloxazoline. — See  B.,  1943,  II,  231. 

Stereoisomeric  forms  of  additive  compounds  of  alcohols  and  sub¬ 
stituted  7-nitrostilbenes. — See  A.,  1943,  II,  325. 

Reactions  of  4-j3-chloroethylmorpholine  and  rates  of  reaction 
of  4-g-chloroethylmorpholine  and  other  halides  with  sodium  prop- 
oxide.  S.  Malkiel  [with  J.  P.  Mason]  (/.  Org.  Chem.,  1943,  8,  199 — 
204). — 4-/9-Chloroethylmorpholine  (I)  is  transformed  by  boiling  aq. 
Na2S03  into  Na  fl-A-morpholinoethylsulphonate,  converted  by  picric 
acid  in  EtOH  into  fl-i-morpholinoethylsulphonic  acid  picrate,  m,p. 
178-8 — 182-0°.  Gradual  addition  of  (I)  to  MgPhBr  at  100°  leads  to 
4-|3-phenylethylmorpholine,  b.p.  132 — 135°/5  mm.  (picrate,  m.p. 
170°).  Ett  fl-imorpholinoethylmalonate,  b.p.  168 — 176°/4  mm,, 
from  (I)  and  CHNa(C02Et)2  in  EtOH,  gives  a  methiodide,  m.p. 
92-2°  (corr.),  but  does  not  afford  a  cryst.  picrate,  3  :  5-dinitro- 
benzoate,  ^-tolucncsulphonate,  or  quaternary  me  tho-^- toluene - 
sulphonate.  Towards  NaOPr°  (I)  is  less  reactive  than  CH2PhCl  but 
more  reactive  than  Ph-[CH2]2-Cl  and  very  much  more  reactive  than 
Bu“Cl,  OPh-[CH2]2-Cl,  or  OEt-[CH2]2-Cl.  H.  W. 

Action  of  sulphonazides  on  heterocyclic  compounds.  (Miss)  B.  S. 

Alamela  and  K.  Ganapathi  (Current  Sci.,  1943,  12,  119). — The  action 
of  £-NHAc*C6H4-S02N3  on  thiazole,  2  :  4-dimethyl-  and  2-hydroxy-4- 
methyl-thiazole,  C5H6N,  and  glyoxaline  does  not  yield  any  new 
compounds,  F.  R.  G. 

Thiazan-3  :  5-dicarboxylic  acid  derivatives. — See  B.,  1943,  II,  212. 

Thiazolines. — See  B.,  1943,  II,  312. 

Thiazoles.  XXVII.  Thiazole  analogue  of  hydnocarpic  acid.  F. 

Brody  and  M.  T,  Bogert  (J.  Amer.  Chem.  Soc.,  1943,  65,  1080 — 
1082;  cf.  A.,  1943,  II,  110), — TJndeccnoyl  iodide  (prep,  from  the 
chloride  by  Nal  in  boiling,  dry  COMe2 ;  91%  yield),  b.p,  104°/2  mm., 
CN-CH2-C02Et,  and  K2C02  at  130— 150°/18— 20  mm.  give  Et 
a.-cyano-kA-tridecenoate  (83%),  b.p.  142 — 144°/1  mm.,  slowly  reduced 
by  H2S  and  a  little  N([CH2]2-OH).,  in  EtOH,  cold  and  then  at  50°,  to 
Et  a-carbethoxy-tD-tridecenothioamide  (66%),  m.p,  63-5 — 64°.  With 
CH2C1-CH0,H20  (prep,  from  the  acetal  by  boiling  with  anhyd. 
H2C204)  in  CjH,  at  ~70°,  this  gives  by  condensation,  hydrolysis,  and 
decarboxylation,  2-A  ^-dodecenylthiazole  (63%),  b.p.  127°/1  mm. 
(picrate,  m.p.  91 — 92°),  oxidised  by  KMn04  in  COMe.  at  <40°  to 
\-2-thiaeolyl-n-undecoic  acid  (70%),  m.p.  40 — 41-5°  [picrate]  m.p. 
100 — 106°  (decomp.)].  2  :  4-Dimethylthiazole  and  k-CjHj^CHO  in 
Ac20  at  240—265“  give  a-4-methyl-2-thiazolyl- A“-n-octene  (picrate, 
m.p.  73°).  R.  S.  C. 

Reaction  of  carbon  disulphide  with  amine  sulphides.  E.  S.  Blake 
(J.  Amer.  Chem.  Soc.,  1943,  65,  1267 — 1269). — The  products  obtained 
from  (NR2)jS  or  (NR2-CS)2  by  CS2  depend  on  the  nature  of  R. 
Adding  bisdimethylamine  sulphide,  (>TMe2)2S  (prep,  from  NHMe,  by 
SC12  in  Et20  at  <5°;  54-1%  yield)  (1  mol.),  f.p.  20°,  b.p.  33-5— 
36°/ 14  mm.,  with  cooling  and  stirring  to  CS2  (excess;  2  mols. 
required)  gives  99  1%  of  pure  (NR2-CS2)2  and  S  (1  atom).  Similarly, 
(NEt2)2S  (prep,  as  above;  52-2%  yield),  b.p.  79 — 80°/l4  mm,,  gives 
(NEt2-CS2)2,  an  unidentified  gas,  and  S.  Dimorpholine  disulphide 
[prep,  from  morpholine  (I)  and  S2C12  in  light  petroleum  (b.p,  87 — 
98°)  at  <5°;  85-4%  yield],  m.p.  124 — 125°,  and  a  trace  of  (I)  in 
boiling  CS2  give  di-N-y-oxapentamethylenethiuram  trisulphide , 

(°<^^2^^^>N-CS) 2S3  (II)  (96-2%),  m.p.  152—153°,  and  S; 

dimorpholine  sulphide  (prep,  as  above  but  by  SC12;  42-2%  yiel,d), 
m.p.  125 — 126°,  gives  similarly,  but  more  slowly,  (II)  (94-3%)  and 
only  a  trace  of  S.  Piperidine  sulphide  (4  mols.)  and  CS2  (8  mols. 
required)  in  C,H„  at  room  temp,  give  di- -V-pentamethylenethiuram 
hexa-  (III)  (1  mol.),  m.p:  137 — 138°  (lit.  129°),  and  di-sulphide  (IV) 
(3  mols.),  m.p.  137°.  Piperidine  disulphide  (2  mols.)  and  CS2 
(4  mols.  required)  give  similarly  (III)  (1)  and  (IV)  (1  mol.).  Benz- 
thiazole-2-sulphencyc/ohexylamide  (1)  and  CS2  (1  mol.  required)  in 
Et2Q  give  2-thiolbenzthiazole  (V)  (93-9%),  cycfohexylthiocarb- 
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imide  (VI)  (86%),  b.p.  97— 98°/ll— 12  mm.,  222°/749  mI"i-  and  S 
(1  atom).  Benzthiazole-2-sulphenpiperidide  and  CS2  in  C,OMea  or, 
much  more  slowly,  Et20,  both  at  room  temp.,  give  di-2-benzthiazolyl 
disulphide  (1)  and  (V)  (1  mol.).  Amine  sulphoxides  do  not  react 
with  CS2.  R-  s-  C- 

Phenthiazines. — See  B.,  1943,  II,  310. 

Methylene-blue  and  other  indicators  in  general  acids. — See  A., 

1943,  I,  257. 

Dimeric  and  other  forms  of  methylene-blue.  Absorption  and 
fluorescence  of  the  monomer. — See  A.,  1943,  I,  248. 

Aldehyde  derivatives  of  heterocyclic  compounds. — See  B.,  1943, 
II,  278. 

Sulphanilamide  derivatives  possessing  heterocyclic  rings  :  sulph- 
anilamidothiodiazoles.  P.  C.  Guha  and  D.  B.  Das  Gupta  (Current 
Sci.,  1943,  12.  120). — 2  :  5-Diamino-,  2-amino-,  2-amino-5-methyl-, 
and  2-amino-5-methylthiol  1  :  3  :  4-thiodiazole  with  p 
NHAc-C,H4-S02C1  yield  the  sulphanilacetamido-derivatives,  m.p. 
250 — 254°,  >300°,  200°  (decomp.),  and  216 — 218°  respectively, 
deacetylated  to  the  corresponding  sulphanilamides,  m.p.  223°, 
213  214°,  186—187°,  and  198°.  F.  R.  G. 

Synthesis  of  sulphanilamide  derivatives  of  mixed  sulphides  possess¬ 
ing  heterocyclic  rings.  P.  C.  Guha  and  V.  M.  Dokras  (Current  Sci., 
1943,  12,  120). — Phenyldithiodiazolonyl  disulphide  with  NH2Ph  gives 
the  aminophenyl  sulphide  (£-NHAc-C6H4-S03  derivative,  m.p.  222°, 
the  deacetylated  compound  of  which  has  m.p.  173°)  and  with 
£-NH2-CsH4-S02-NH2  yields  2-p-sulphonamidoanilinothiol-4-phenyl- 
thiazolthione.  F.  R.  G. 

Pyrazoles. — See  B.,  1943,  II,  302. 

Cyanine  dyes. — See  B.,  1943,  II,  246,  247,  268. 

Fluorescence  of  monomethine-cyanine  dyes. — See  A.,  1943,  I,  248. 


VII.— ALKALOIDS. 


Alkaloids  of  the  Lycopodium  species.  HI.  Lycopodium  anno- 
tinum,  L.  R.  H,  F.  Manske  and  L.  Marion  ( Canad .  J .  Res.,  1943, 
21,  B,  92— 96).— L.  annotinum,  L.,  contains  the  lactone  base  anno- 
tinine  (0-84),  C16H2l03N,  m.p.  232°  (perchlorate,  m.p.  267°),  obscurine 
(0-09) ,  lycopodine  (0-07),  and  (<0-01%  each)  alkaloids  L8, 
C16H2502N,  m.p.  180°  [perchlorate,  m.p.  318°  (decomp.)  (bath  pre¬ 
heated  to  300°)],  L9,  m.p.  122°,  probably  a  mixture  of  CI4H23ON 
[perchlorate,  m.p.  276°  (previous  darkening)]  and  C20H31O4N,  m.p. 
98°  (perchlorate,  m.p.  273-5°),  L10,  C16H27ON  ( perchlorate ,  m.p.  223°), 
111,  C16H2103N,  m.p.  176°  (perchlorate,  m.p.  239°),  and  7.12, 
C18H2603Nf,  m.p.  119°  (perchlorate,  m.p.  244°).  All  m.p.  are  corr. 

A.  Li. 

Cinchona  alkaloids  in  pneumonia.  XI.  Ethers  of  a/wcupreine. 

R.  S.  Tipson,  (Miss)  M.  A.  Clapp,  and  L.  H.  Cretcher  (J.  Amer. 
Chem.  Soc.,  1943,  65,  1092—1094;  cf.  A.,  1942,  II,  336).— 0-a'-, 
m.p.  34 — 35°,  and  fl-fi'-phenylethoxyethyl  p-toluenesulphonate,  m.p. 
39 — 40°,  are  prepared.  fly-\soPropylidcneglyceryl  a-p-toluenesidphon- 
ate,  m.p.  49 — 50°,  a  0,  in  boiling  0-5N-HC1  gives  glyceryl  a-p-toluene- 
sulphonate,  m.p.  54°.  The  method  of  Butler  et  al.  (A.,  1938,  II,  341) 
gives  apocupreine  fi-methoxy- ,  m.p.  156°,  [a]  —  184°  in  EtOH  ( dihydro¬ 
chloride ,  [a]  —223°  in  H20),  p -ethoxy  ,  m.p.  Ill — 112°,  [a]  —179°  in 
EtOH  [dihydrochloride,  +3H20,  [a]  (anhyd.)  —220°  in  H20],  fl-n-prop- 
oxy-,  m.p.  100 — 102°,  [a]  —173°  in  EtOH  (dihydrochloride ,  [a]  —213° 
in  H20),  /3-u-butoxy-,  m.p.  98 — 99°,  [a]  —165°  in  EtOH,  and 
fi-a-phenylethoxyethyl  ether  (I),  m.p.  170 — 171°,  [a]  —132°  in  EtOH 
(dihydrochloride,  [a]  —160°  in  H20),  :iy -\sopr opyhde ne- a-glyceryl, 
m.p.  186 — 188°,  [a]  —169°  in  EtOH,  a-glyceryl,  amorphous,  [a] 
—  167°  in  EtOH,  —266°  in  0-In-HCI  [ dihydrochloride ,  +2H20,  [a] 
(anhyd.)  —218°  in  HzO],  and  n -dodecyl  ether,  m.p.  127°,  [a]  —145°  in 
EtOH  ( dihydrochloride ,  [a]  —156°  in  EtOH,  —129°  in  0-In-HCI). 
The  OH-[CH2]2  ether  is  best  prepared  by  hydrolysis  of  (I)  (cf.  loc. 
cit.).  '  R.  S.  C. 


Alkaloid  of  Rauwolfia  canescens,  Linn.  HI.  Degradation  pro¬ 
ducts  of  rauwolscine.  A.  Mookerjee  (J.  Indian  Chem.  Soc.,  1943, 
20,  11 — 19). — Rauwolscine  (I),  which  contains  2  active  H,  gives 
an  Ac  derivative,  m.p,  216 — 218°  (decomp.),  with  Ac20  andNaOAc. 
Rauwolscinic  acid  at  300°/5  mm.  yields  harman  and  3-ethylindole 
and  when  fused  with  KOH  gives  indole- 2-carboxylic  acid,  iso- 
phthalie  acid,  harman,  and  an  indole.  A  partial  formula  for  (I)  is 
suggested.  J.  H.  Ba. 


Aconite  alkaloids.  XV.  Kobusine,  a  new  aconite  alkaloid.  H. 

Suginome  and  F.  Shimanouti  (Annalen,  1940,  545,  220 — 228). — 
Kobusine  (I),  C20H27O2N,  m.p.  268°,  [a]^  -(-83-61°  in  CHC13,  is 
isolated  from  the  residues  remaining  after  removal  of  jesaconitine 
from  the  extracts  of  Aconitum  sachalinense,  Fr.  Schmidt.  It  gives  a 
hydrobromide  (-|-1H20),  m.p.  285°  (decomp.),  [ a  JJ  +40-68°  in  H.O, 
hydrochloride  (II)  (  ]-5H20),  decomp.  300°,  [a]!,1  +41-4°  "in 

H20,  anhyd.  perchlorate,  m.p.  220’  (decomp.),  platinichloride,  red- 
brown  needles  or  nearly  colourless  prisms,  which  blacken  at  262° 
and  picrate,  m.p.  277°.  (I)  cannot  be  hydrolysed  and  is  stable 
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towards  KOH-EtOH.  It  does  not  contain  OMe  or  NHMe  but  is  a 
tert.  base  since  it  affords  a  methiodide,  m.p.  287°  (decomp.).  It  does 
not  react  with  CH2N2  or  with  CO!  reagents.  With  AcCl  it  affords  a 
diacetate,  m.p.  139 — 140°.  (I)  contains  2  double  linkings  one  of 

which  is  attached  to  N  since  hydrogenation  (Pt02  in  AcOH)  followed 
by  acetylation  (AcCl)  affords  triacetyltetrahydrokobusine,  m.p.  183 — 
184°  (decomp.).  (II)  is  transformed  by  NaN02  into  the  correspond¬ 
ing  nitrite,  decomp.  242°,  softens  at  230°.  Review  of  the  empirical 
formula  of  the  aconite  alkaloids  indicates  the  correctness  of  those 
adopted  by  Majima  et  al.  derived  from  the  parent  bases  C1SH28N  and 
C20H31N  but  suggests  that  atisine  is  C22H3102N  [instead  of 
C22H3302N  advanced  by  Lawson  et  al.  (A.,  1937,  II,  527)]  and  that 
neoline  is  C2(H,eO,N  or  C23H37OeN  and  neopelline  is  C33H45OgN  or 
C32H1308N  (cf.  Freudenberg  et  al.,  A.,  1938,  II,  47).  H.  W. 

VIII.— ORGANO-METALLIC  COMPOUNDS. 

Mercurated  aryl  alkyl  ketones. — See  B.,  1943,  III,  225. 

Mercuri-compounds. — See  B.,  1943,  II,  247  ;  III,  161,  193. 

Silicon  methyl  halides. — See  B  ,  1943,  II,  248. 

Tin  triphenyl  oxide  [bis-tin  triphenyl  ether],  O.  Schmitz-Dumont 
(Z.  anorg.  Chem.,  1941,  248.  289 — 296). — Dehydration  of  SnPh3-OH 
with  MeCN  yields  ( SnPh3)20 ,  m.p.  122 — 123-5°,  which  gives 
SnPh20  4-  SnPh,  above  its  m.p.,  and  is  easily  hydrolysed  to 
SnPhj-OH.  '  C.  R.  H. 

Condensations  by  sodium.  XXVI.  Metallation  of  benzene, 
toluene,  and  xylene.  Orienting  influence  of  sodium  and  the  influence 
of  alkyl  groups  on  metallation.  A.  A.  Morton,  E.  L.  Little,  jun.,  and 
W.  O.  Strong,  jun.  XXVII.  Disodium  furylene.  Aromatic  proper¬ 
ties  of  furan.  A.  A.  Morton  and  G.  H.  Patterson  (J .  A mer.  Chem. 
Soc.,  1943,  65,  1339—1346,  1346—1348;  cf.  A.,  1943,  II,  114).— 
XXVI.  Dialkylation  of  CSHS  or  PhMe  by  NaC5Hu  in  k-C8H18  is 
the  main  reaction  if  a  small  amount  of  aromatic  hydrocarbon  is  used 
with  vigorous  stirring.  Thus,  after  carboxylation,  C5H8  gives  51% 
of  m-C6H,(C02H)2  (with  4-5%  of  BzOH),  and  PhMe  gives  40%  of 
m-C02H,C6H1-CH2-C02H.  Alkylation  of  xylenes  is  wholly  or 
mainly  nuclear;  monometallation  and  alkylation  gives  p-  (36%), 
m-  (37%)  [diamide,  m.p.  213—214°  (corr.)],  and  o-C6H,(CH2-C02H)2 
(19%  with  a  small  amount  of  C02H-C8H3*CH2-C02H).  The  m- 
orientation  for  CeH,  and  PhMe  is  explained  by  the  Na  derivatives 
acting  as  salts,  in  which  the  Na  is  never  far  distant  from  the  anion; 
the  Na+  thus  exerts  a  predominating  influence  on  further  substitution. 
Other  reactions  of  organo-metallic  compounds  are  similarly  accounted 
-for.  The  lower  reactivity  of  xylenes,  particularly  o-xylene,  is  due  to 
the  retarding  effect  of  alkyl  with,  perhaps,  accessory  steric  reasons. 

XXVII.  Furan  (method  as  above)  yields  furan- 2-carboxylic 
(27%)  and  2  5-dicarboxylic  acid  (6-5%).  The  m-orienting  influence 
of  Na  is  overcome  by  ether  grouping.  R.  S.  C. 

IX.— PROTEINS. 

Experiments  with  melanin.  E.  Kovacs  and  M.  Engel  (Magyar 
Orv.  Arch.,  1941,  42,  225 — 232). — Melanin  reduces  ammoniacal 
solutions  of  Ag  salts  to  Ag  and,  owing  to  its  large  surface  area,  fixes 
the  Ag  formed.  It  also  retards  the  reduction  of  such  solutions  by 
aldehydes  and  the  action  of  blood-catalase  on  H202.  This  effect  is 
due  to  the  surface  action  of  the  melanin  (protective  colloid). 

M.  A.  B. 

Coloured  copper  complexes  formed  by  the  biuret  reaction  with  Pro¬ 
teins  and  protein  fission  products.  A.  Kiintzel  and  T.  Droscher 
( Biochem .  Z.,  1940,  306,  177— 204).— NHMeAc  and 
0H-CH2-C0-NH-CH2-C02Me  give  no  biuret  reaction.  Deaminated 
(HN02)  glycylglycylglycine  ester  gives  a  red  colour,  whilst 
NHMe-COCHj-CO-XHMe  gives  only  a  pale  blue  colour.  Structural 
formulae  advanced  by  the  authors  and  others  for  these  Cu-peptide 
complexes  are  discussed.  Whilst  peptide  complexes  are  formed 
only  in  strongly  alkaline  solution,  NH2-acid-Cu  complexes  are 
formed  in  neutral  or  dil.  acid  or  alkaline  solutions.  Glycine  (I) 
(2  mols.)  forms  a  complex  with  Cu  (1  mol.)  that  is  stable  only  in 
neutral  solution;  with  4  mols.  of  (I),  1  mol.  of  Cu  gives  in  alkaline 
solution  a  ppt.  of  [Cu(NH2R-C02Na)2](0H)2.  Optical  extinction 
curves  indicate  that  intact  and  hydrolysed  gelatin  form  a  complex  of 
Cu-(I)  type.  In  dil.  acid,  neutral,  or  dil.  alkaline  solution,  proteins 
give  a  green  or  green-blue  colour,  due  to  (I) -type  reaction  with  the 
NH,  or  C02H  groups ;  in  cone,  alkaline  solutions,  the  red  colour  due 
to  the  stable  peptide  complex  is  also  present.  The  formation  of 
basic  complexes  is  also  postulated.  Colour  and  extinction  data  for 
gelatin  (II)  at  various  stages  of  hydrolysis  (NH2-N  up  to  62  8%) 
and  with  different  ratios  of  Cu  :  N  indicate  that  the  more  complex  is 
the  protein  product,  the  greater  is  the  proportion  of  red  component, 
and  that  the  Cu  :  N  ratio  greatly  affects  the  colour.  During  hydro¬ 
lysis,  not  only  are  NH,  and  COsH  groups  liberated  but  also  peptide 
groupings  are  released  from  the  lattice  structure  of  the  intact  protein 
and  thus  enabled  to  form  their  characteristic  Cu  complexes.  With 
alkaline  Cu-protein  solutions,  the  saturation  val.  of  Cu  :  N  ratio, 
found  by  Jesserer  and  Lieben  (A.,  1937,  II,  478)  to  be  1  :  6,  is  shown 


to  be  1  ;  2-38  for  (II) ;  such  systems  are  probably  supersaturated  with 
Cu(OH)2.  Supersaturation  with  Cu(OH)2  does  not  occur  with 
hydrolysed  (II).  The  normal  saturation  ratio  for  caseinogen  is  1  ;  6-9 
and  for  ovalbumin,  1:4-1;  the  latter  gives  unstable,  supersaturated 
systems  with  a  ratio  as  low  as  1  :  1-25.  (II)  alone  of  the  three  pro¬ 
teins  gives  a  yellow  solution  on  heating  the  Cu  complex  at  pH 
8-5 — 9.  ■  F.  O.  H. 

Salmon  protein  as  source  of  histidine,  arginine,  lysine,  cystine, 
tyrosine,  and  tryptophan.  L.  Arrigoni  and  L.  Fischer  (J.  Amer. 
Pharm  Assoc.,  1943,  32,  155 — 160). — Dried,  defatted  muscle  pro¬ 
tein  of  canned  pink  salmon  ( Oncorhynchue  gorbuecha)  contains 
1-55,  4-62,  6-22,  1-05,  0-86,  and  0-97%,  respectively,  of  the  above 
NH,-acids  (isolated  as  such  or  as  derivatives,  e  g.,  picrolonates) . 

F.  O.  H. 

Dicarboxylic  and  basic  amino-acids  of  edestin,  ovalbumin,  and  (9- 
lactoglobulin.  A.  C.  Chibnall,  M.  W.  Rees,  and  E.  F.  Williams 
( Biochem .  J.,  1943,  37,  372 — 388). — Following  hydrolysis  for  23  hr. 
with  20%  HC1,  all  excess  of  HC1  is  removed  by  repeated  evaporation 
in  a  vac.  after  addition  of  H20.  The  subsequent  fractionation  of  the 
hydrolysate  requires  the  adoption  of  certain  definite  conditions,  in 
order  to  minimise  the  overall  loss  of  N.  Cystine  and  the  major  part 
of  the  aspartic  acid  must  be  removed  before  the  introduction  of 
either  Ba"  or  SO/' ;  the  excess  of  either  can  then  be  removed  as 
BaSO,  without  appreciable  loss  of  N ;  CT  can  then  also  be  removed 
as  AgCl  without  loss  of  N.  Where  phosphotungstic  acid  is  used 
to  ppt.  bases,  it  can  be  removed  without  loss  of  N  by  means  of 
CjHjj-OH-EtjO,  provided  that  the  aq.  phase  is  first  saturated  with 
Et20  and  Et20-H20  is  used  for  all  aq.  washings.  Cystine  (and 
residual  humin)  is  removed  from  hydrolysates,  by  addition  of 
Cu20,  as  cysteine  Cu1  mercaptide.  Subsequent  operations  are 
standard  but  with  observance  of  the  precautions  detailed.  CuCOj 
must  be  free  from  SO/',  Cl',  and  other  metals.  12-Phosphotungstic 
acid. must  be  N-  and  Na-free.  AgjO  and  Cu20  must  be  free  from 
salts  and  alkali,  and  Ca(OH)2  free  from  SO/'  and  Fe.  The  overall 
losses  of  N  in  the  analysis  of  edestin,  ovalbumin,  and  /3-lactoglobulin 
are  2-95,  2-86,  and  1-25%  respectively,  of  the  total  protein-N.  Vais, 
for  the  arginine  content  of  horse  carboxyhaemoglobin  and  cattle 
haemoglobin  throw  doubt  on  the  accuracy  of  Vickery’s  flavianic  acid 
method  in  some  cases.  P.  G.  M. 

Nitrogen  distribution  and  basic  amino-acids  in  horseradish  per¬ 
oxidase  and  horse-liver  catalase,  determined  by  new  micro-method. 

1  See  A.,  1943,  III,  840. 

Crystalline  horse-liver  catalase. — See  A.,  1943,  III,  841. 

X.— MISCELLANEOUS  UNCLASSIFIABLE 
SUBSTANCES. 

Volatile  hydrogenation  derivatives  oi  lignin.  A.  Bailey  (J.  Amer. 
Chem.  Soc.,  1943,  65,  1165 — 1168). — Hydrogenation  (Raney  Ni; 
260°/6500  lb.)  of  Western  hemlock  lignin  in  Bu“OH  and  efficient 
fractionation  of  the  volatile  products  gives  H20  17-9,  Pr02  0-6, 
MeOH  0-2,  tetrahydrofurfuryl  alcohol  1-2,  EtOH  0-3-  (probably 
derived  from  CHEtlCMe-CHO),  CMe2Et-OH  10,  Bu0OH  1-2,  and 
CHMePr0-OH  0-3%.  Use  of  Cu  chromite  gives  different  products. 
In  H.O  the  products  are  different  from  those  formed  in  BuOH  or 
dioxan.  The  nature  of  the  lignin  affects  that  of  the  products. 

R.  S.  C. 

Properties  of  lignin  esters.  J.  J.  McNair  and  E.  C.  Jahn  (Paper 
Trade  ].,  1943,  117,  TAPPI  Sect.,  85 — 89). — Nine  esters  of  lignin 
(prep,  from  Abies  grandis,  Lindl.,  by  70%  H2S04)  and  org.  acids  have 
solubilities  very  similar  to  that  of  lignin,  are  completely  destroyed 
by  treatment  with,  alternately,  Cl2  and  Na2S03,  and  slowly  condense 
with  PhOH,  NH2Ph,  and  MeCHO.  Some  fractionation  occurs 
during  esterification  with  resulting  decrease  or  increase  in  OMe 
content,  but  no  loss  of  OMe.  The  lignin  nitrate  is  more  sol. 

R  S.  C. 

Lignin  and  related  compounds.  LXV.  Re-ethanolysis  of  isolated 
lignins.  W.  B.  Hewson  and  H.  Hibbert.  LXVI.  Ethanolysis  of 
maple  wood.  E.  West,  W.  S.  MacGregor,  T.  H.  Evans,  I.  Levi,  and 
H.  Hibbert.  LXVII.  Isolation  and  identification  of  a-4-hydroxy- 
3  : 5-dimethoxyphenylpropan-S-one  and  a-4-hydroxy-3-methoxy- 
phenylpropan-8-one  from  maple  wood  ethanolysis  products.  Meta¬ 
bolic  changes  in  lower  and  higher  plants.  M.  Kulka  and  H.  Hibbert. 
LXIX.  Isolation  of  a-4-hydroxy-3-methoxyphenylpropan-/?-one 
and  a-ethoxy-a-4-hydroxy-3-methoxyphenylpropan-.3-one  from  the 
ethanolysis  products  of  spruce  wood.  E.  West,  A.  S.  Maclnnes,  and 
H.  Hibbert.  LXX.  Hydrogenolysis  and  hydrogenation  of  maple 
wood.  LXXI.  Course  of  formation  of  native  lignin  in  spmee  buds. 
J.  R.  Bower,  jun.,  L.  M.  Cooke,  and  H.  Hibbert  (J .  Amer.  Chem. 
Soc.,  1943,  65,  1173—1176,  1176—1180,  1180—1185,  1187—1192, 
1192—1195,  1195—1198;  cf.  A.,  1943,  II,  301).— LXV.  Lignin, 
obtained  from  maple  wood  by  repeated  treatment  for  short  periods 
with  HCl-EtOH,  is  treated  exhaustively  with  HCl-EtOH  and 
separated  into  fractions  sol.  and  insol.  in  EtaO,  light  petroleum, 
NaOH,  NaHS03,  and  acid.  The  monomeric  products  resemble 
those  obtained  by  exhaustive  ethylation  of  the  wood,  proving  that 
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they  are  derived  from  the  lignin  and  supporting  the  view  that  the 
process  involves  polymerisation  and  depolymerisation. 

LXVI.'  The  H20-so1.  oils  obtained  by  ethanolysis  of  maple  wood 
are  freed  from  resin  (which  causes  decomp,  of  the  monomeric  frac¬ 
tions)  by  pouring  the  solution  in  COMe2  into  light  petroleum  and  then 
exhaustively  extracted  from  HaO  by  C3H6  and  fractionated  as 
above. 

LXVII.  The  H20-sol.  oils  (from  maple  wood)  sol.  in  NaHSOa  (see 
above)  are  converted  into  oximes,  vanillin  and  syringaldehyde  being 
thus  eliminated  as  non-reactive.  Pptn.  of  the  Ni  salts  then  re¬ 
moves  diketones.  Hydrolysis  of  the  residual  oximes  by  7.v-H2SOt 
and  fractionation  yields  i-hydroxy-3-methoxy-  (I),  b.p.  115°/0T5  mm. 
(semicarbazone ,  m.p.  157 — 158°;  thiosemicarbazone ,  m.p.  187 — 188°), 
and  i-hydroxy- 3  :  5-dimethoxy-benzyl  Me  ketone  (II),  m.p.  68 — 69° 
(semicarbazone,  m.p.  155 — 156°).  Syringaldehyde,  EtNOa, 
NH2Me,HCl,  and  Na2C03  in  EtOH  at  room  temp,  give  p-nitro- a-4- 
hydroxy- 3  :  &-dimethoxy-Aa-propene,  m.p.  103 — 104°,  converted  by 
Fe-FeCl3-HCl-H20-Et0H  into  (II).  Vanillin  gives  similarly 
fi-ni.tro-a-i-hydroxy-3-methoxy  phenyl- t\.a-propene,  m.p.  101 — 102°, 
and  thence  (I).  Hydrogenation  in  presence  of  Pd-C  in  C6HSN  at 
65°  may  replace  reduction  by  Fe-HCl.  The  products  from  wood 
resemble  the  phenolic  acids  formed  by  moulds. 

LXIX.  Spruce  wood  yields  (I)  as  above  and  3:4:1- 
OMe-C6H3(OH)-CH(OEt)-COMe  (cf.  loc.  cit.)  [as  NH,  salt  or  semi¬ 
carbazone;  absorption  max.  at  1060  A.  (£„,.  1-66),  min.  at  1145  a.  ; 
with  0rO3  gives  2  AcOH ;  yields  the  known  veratrole  derivative]. 

LXX.  Hydrogenation  of  3:4:  l-OH-C8H3(OMe)-CO-[CH2]a-OH 
(HI)  in  presence  of  Cu  chromite  in  dioxan  at  280°/3000  lb.  (cold) 
gives  y~cyc<ohexy lpropan-  a  ol  (IV)  (76%)  and  4-x-propylcyc/ohexanol 
(V)  (24%).  The  supposedly  pure  (V)  obtained  by  similar  hydrogen¬ 
ation  of  maple  wood  or  maple  ethanol-lignin  is  shown  by  improved 
fractionation  to  contain  much  (IV).  The  results  support  the  view 
that  the  terminal  chains  of  lignin  are  CHyOH  or  CHyOC. 

LXXI.  Hydrogenation  (Cu  chromite)  of  mature  spruce  wood 
(35 — 40  years  old)  gives  1-9%  of  (V).  1-4%  of  (IV),  and  0-9%  of 
y-4-hydroxycyciohexylpropan-a-ol.  None  of  these  products  is 
obtained  from  spruce  tips  2-5 — 3  weeks  old.  Tips  which  are  3-5 — 4 
months  old  give  0-8%  of  (V),  i.e.,  20%  of  the  lignin  products.  (Ill) 
added  prior  to  hydrogenation  increases  the  yields  by  the  expected 
amount,  thus  proving  absence  of  decomp.  R.  S.  C. 

Oxidation  of  solutions  of  humic  acids  and  related  substances.  H. 

Niklas  and  C.  Genninger  ( Kolloid-Z .,  1940,  93,  225 — 233). — Present 
knowledge  of  the  effect  of  oxidising  agents  on  humic  acids  is  discussed 
with  special  reference  to  H2Oa  and  the  catalytic  influence  of  Fe(OH)a. 

C.  R.  H. 

Fumigacin. — See  A.,  1943,  III,  770. 

XI.— ANALYSIS. 

Modern  methods  of  preparative  organic  chemistry.  IV.  Chrom¬ 
atographic  adsorption.  H.  Brockmann  ( Angew .  Chem.,  1940,  53, 
384 — 390). — A  review. 

Infra-red  spectroscopy  as  an  organic  analytical  tool.  R.  C.  Gore 
(J.  Chem.  Educ.,  1943,  20,  223 — 229). — A  review.  L.  S.  T. 

Simple  semi-micro-arrangement  for  the  kinetics  of  hydrogenation. 

—See  A.,  1943,  I,  287. 

Qualitative  test  for  methoxy-  and  other  alkoxy-groups.  W.  C. 

Tobie  ( Ind .  Eng.  Chem.  [Anal.],  1943,  15,  433 — 434). — The  substance 
in  AcOH  is  treated  with  HI  in  a  test-tube  which  holds  a  plug  of 
cotton  gauze  impregnated  with  Pb(0Ac)2-Na0H-Na2S20,  which 
absorbs  interfering  substances.  Above  the  plug  a  test-paper 
impregnated  with  Hg(NOa)2-HNOa  indicates  a  positive  test  by 
formation  of  Hgla  (orange  or  vermilion).  The  sensitivity  limits 
are  ~5  mg.  for  vanillin  and  —10  mg.  for  codeine.  J.  D.  R. 

Determination  of  butadiene  in  presence  of  other  unsaturated  and 
saturated  gaseous  hydrocarbons.  J.  F.  Ctfneo  and  R.  L.  Switzer 
(Ind.  Eng.  Chem.  [Anal.],  1943,  15.  608 — 509). — The  gases  are 
passed  through  an  aq.  Hg(N03)a-NaN03-HN03,  which  absorb 
alkylenes  and  alkadienes.  A  sample  is  also  hydrogenated  and  the 
ntol.-%  of  alkadiene  calc,  as  the  mol.-%  unsaturation  by  hydro¬ 
genation  minus  the  mol.-%  unsaturation  by  Hg(NOa)2  absorption. 

J.  D.  R. 

Macro-molecular  compounds.  CCXL.  Fractionation  of  multi- 
molecular  substances  by  partition  between  two  liquid  phases.  G.  V. 
Schultz  and  E.  Nordt  (J.  pr.  Chem.,  1943,  [ii],  155,  115 — 128). — 
Fractionation  of  a  heterogeneous  polymer  by  partition  between  two 
immiscible  solvents  is  considered  theoretically.  Partition  of  poly¬ 
ethylene  oxide  between  HaO  and  C8H8-CHC13  (increasing  amounts 
of  CHClj)  is  achieved,  the  average  mol.  wt.  of  material  in  the  org. 
layer  changing  progressively  from  6500  to  3550.  R.  S.  C. 

Sensitivity  of  chemical  reactions.  IV.  Reactions  of  organic 
compounds.  Z.  Karaoglanov  ( Z .  anal.  Chem.,  1941,  121.  92 — 127; 


cf.  A.,  1941,  I,  427). — Sensitivities,  expressed  as  /jg  per  10  c.c.,  are 
tabulated  and  discussed  for  certain  reactions,  carried  ou% 'J*1, . r 
different  conditions,  of  EtOH ;  CHaO ;  MeCHO ;  CCl3-CHO,HaO ; 
furfuraldehyde ;  COMe2 ;  HCOaH ;  lactic  acid ;  tartaric  acid, 
CO(NH2)2;  fructose;  glucose;  lactose;  sucrose;  and  starck  ^ 

Bromatometric  determination  of  /-ascorbic  acid  (vitamin-C).  E. 

Schulek,  J.  Kovdcs,  and  P.  R6zsa  (Z.  anal.  Chem.,  1941,  121,  17- — 
20). — The  sample  containing  1 — 200  mg.  of  i-ascorbic  acid  (I)  is  dis¬ 
solved  in  10  ml.  of  HaO,  0-5  g,  of  KBr  and  5 — 10  c.c.  of  10%  HC1 
are  added,  and  the  solution  is  titrated  with  0-01  or  0-lN-KBrO3  (p- 
ethoxychrysoidine  hydrochloride).  An  indicator  correction  must  be 
applied  when  0-0lN-KBrO3  solutions  are  used.  1  c.c.  of  0-lN-KBr03 
=  8-805  mg.  of  (I).  Typical  data  are  recorded,  and  the  mechanism 
of  the  reaction  is  discussed.  L.  S.  T. 

Determination  of  formaldehyde.  R.  Wolf  (Rev.  Brasil.  Quim., 
1943,  15,  159 — 162). — lodometric  determination  of  CHaO  is  pre¬ 
ferred.  F.  R.  G. 

Identification  of  organic  bases  by  means  of  the  optical  properties  of 
diliturates  (nitrobarbiturates).  Aliphatic  amines.  E.  M.  Plein  and 
B.  T.  Dewey  (Ind.  Eng.  Chem.  [Anal.].  1943,  15,  534— 537).— The 
optical  crystallographic  data  for  22  primary  aliphatic  amine  5-nitro- 
barbiturates  and  for  5-nitrobarbituric  acid  are  described.  The 
optical  properties  provide  a  means  of  identifying  pure- amines  and 
some  mixtures  of  amines.  J.  D.  R. 

Xanthhydrol  as  reagent  for  primary  amides. — See  A.,  1943s  II, 
334. 

Sensitivity  of  chemical  reactions.  V.  Reactions  of  organic 
compounds.  Z.  Karaoglanov  (Z.  anal.  Chem.,  1941,  121,  190 — 209). 
— lJata  for  well-known  reactions  of  PhOH,  NH2Ph,  resorcinol, 
pyrogallol,  and  salicylic  acid  carried  out  under  varying  conditions 
are  tabulated.  Certain  general  conclusions  arising  from  these  and 
data  obtained  previously  (see  above)  are  discussed.  Reactions  of 
org.  compounds  in  the  reduction  of  AgNOa  and  Fehling’s  solution,  in 
the  reaction  with  Br-HaO,  and  the  CHI3  reaction  are  compared. 

L.  S.  T. 

Analytical  chemistry  of  the  />-hydroxybenzoic  esters.  F.  Reimers 
(Z.  anal.  Chem.,  1941,  122,  404 — 418). — Saponification  (in  aq. 
solution)  and  titration  to  pH  6-8  (using  bromothymol-blue  and  a 
comparison  buffer  solution)  is  possible,  but  not  suitable.  Bromin- 
ation  after  saponification,  using  KBr03,  excess  of  KBr  and  KC1,  and 
keeping  for  15  min.  in  the  dark,  uses  6  equivs.  to  give  C6H2Br3-OH ; 
the  pure  esters  afford  the  following  vals.  :  Me  99-7%,  Et  99-6%,  Pr“ 

99- 6%,  CH2Ph  98-3%.  Bromination  of  the  esters  uses  4  equivs. 
to  give  0H-C8H2BiyC02R  (R  =  Pr“,  m.p.  106—109°,  R  =  CH2Ph, 
m.p.  109 — 110°) ;  the  esters  in  EtOH  solution  give  :  Me  99-2%,  Et 
97-6%,  Pr°  99-3%,  CHaPh  96-5%,  and  in  NaOH  solution  give  :  Et 

100- 9%,  CH2Ph  97-5%.  Combining  the  two  methods  gives  the 

degree  of  hydrolysis  of  Na  salts,  which  was  found  to  vary  in  various 
commercial  samples  (from  2-6%  to  52-0%),  and  to  rise  considerably 
on  keeping  solutions  over  periods  of  1,  5,  21,  and  90  days.  Mixtures 
of  esters  can  be  analysed  by  a  micro-refraction  method  (cf.  Kofler, 
A.,  1937,  I,  427),  by  finding  the  temp,  at  which  n  is  identical  with 
that  of  a  glass  powder.  The  Et  ester  has  n  1-5101  at  117-5 — 118-5°, 
the  Pra  ester  at  98 — 99° ;  the  composition  of  mixtures  can  be  read 
from  a  calibration  graph  (almost  linear)  to  5%.  S.  A.  M. 

Determination  of  p-benzoquinone  and  assay  of  quinhydrone.  E. 

Schulek  and  P.  Rbz.sa  (Z.  anal.  Chem.,  1941,  121,  258 — 264). — The 
reduction  of  benzoquinone  (I)  to  quinol  by  EtOH  in  presence  of 
cone.  HC1  forms  the  basis  of  the  method.  The  sample  (0-5 — 50  mg.) 
is  dissolved  in  1 — 4  c.c.  of  96%  EtOH  and  then  mixed  with  5 — 10  c.c. 
of  38%  HC1.  The  solution  is  diluted  with  HaO  to  make  the  [HC1] 
5  wt.-%,  and  titrated  with  0-005  or  0-05N-Ce(SO4)2  (0-2%  p-ethoxj'- 
chrysoidine)  until  the  red  colour  changes  to  yellow.  The  indicator 
correction  must  be  determined.  1  c.c.  of  0-05N-Ce(S04)a  s  2-7008 
mg.  of  (I).  In  assaying  quinhydrone,  the  quinol  content  is  deter¬ 
mined  directly  by  titration  with  Ce(S04)a.  Typical  data  obtained 
by  the  new  method  are  recorded.  L.  S.  T. 

Determination  of  sodium  dehydro/soandrosterone  sulphate  in 
water  or  urine. — See  A.,  1943  ,111,  780. 

Bromatometric  determination  and  quantitative  purity  testing  of 
cinchona  alkaloids  containing  the  vinyl  group.  E.  Schulek  and  J. 
Kovdcs  (Z.  anal.  Chem.,  1941,  121,  21 — 23). — The  sample  (0-1 — 
0-2  g.  of  quinine)  is  dissolved  in  10  c.c.  of  HaO,  20  c.c.  of  20%  HC1 
and  1  g.  of  KBr  are  added,  and  the  solution  is  titrated  with  0-1n- 
KBr03  ib-ethoxychrvsoidine  hydrochloride),  or  the  solution  is  over¬ 
titrated  with  0-lN-KBrO3,  the  excess  of  which  is  determined  iodo- 
metrically.  Typical  data  are  given.  I  abulated  analyses  of 
numerous  commercial  samples  of  cinchona  alkaloids  and  their  salts 
show  that  quinine  and  its  salts,  quinidine,  cinchonine,  and  cinchon- 
idine  contain  considerable  quantities  of  a  constituent  that  cannot 
be  brominated.  L.  S.  T. 
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Conception  of  the  outcome  of  chemical  reactions.  Its  origin, 
operation,  and  limits.  M.  Trautz  (J.  pr.  Chem.,  1943,  [ii],  162, 
121 — 147). — A  general  historical  review  of  the  author's  views.  It 
is  stressed  that  the  activated  state  involves  formation  of  a  new  and 
chemically  distinct  entity  which  is  an  intermediate  common  to 
reactants  and  products.  R.  S.  C. 

Proton  mobility  and  influence  of  substituents,  especially  carbonyl 
and  sulphonyl.  F.  Arndt  and  B.  Eistert  [Ber.,  1941,  74,  [B] ,  423 — 
454). — Theoretical.  The  following  are  discussed  :  characteristics  of 
proton  mobility ;  proton  mobility  and  constitution  ;  simple  hydrides 
and  the  field  effect ;  increase  in  acid  nature  by  substituents ;  meso- 
merism  and  resonance ;  H  exchange  and  the  change  in  acid  nature 
by  substituents ;  kinetics  and  energy  balance  of  proton  mobility ; 
electronic  theory  of  the  S02  group.  H.  B. 

Preparation  of  0-chloro-A0-butene. — See  B.,  1943,  II,  337. 

Macromolecular  compounds.  CCCXII.  Caoutchouc.  LV.  Halogen 
derivatives  of  rubber  hydrocarbons.  Hermann  Staudinger  and 
Hansjiirgen  Staudinger  (J.  pr.  Chem.,  1943,  [ii],  162,  148 — 180;  cf. 
A.,  1942,  II.  293). — Km  (determined  by  rj  at  20°)  for  squalene  in 
PhMe  and  for  squalene  hexahydrochloride  in  PhMe,  CHC13,  or  tetra- 
hydrofuran  are  4-2  and  5-4  X  10”  *  or,  after  allowance  for  the  differing 
sp.  gr.,  3  6  and  5-9  X  10"*  respectively.  The  reason  for  the  increase 
due  to  halogen  is  obscure.  Hydrochlorides  of  balata  (I)  and 
caoutchouc  (II)  are  prepared  having  mol.  wts.  (determined  osmotic- 
ally)  45,000—410,000  and  K„  (in  PhMe)  0-42—0-79  and  1-0— 1-3  X 
10"*,  respectively;  since  (I)  and  (II)  have  Km  1-2 — 1-3  and  1-7  x  10"*, 
respectively,  the  decrease  due  to  halogen  is  due  to  ring-shortening  by 
cyclisation  of  uncertain  nature ;  the  cyclisation  is  also  evidenced  by 
low  Cl  contents,  this  deficiency  being  larger  for  (I)  than  for  (II)  in 
agreement  with  the  respective  Km.  A  pronounced  fall  in  Km  with 
increasing  mol.  wt.  is  shown.  Interaction  of  ZnEtj  with  the  hydro¬ 
chlorides  of  (I)  and  (II)  in  PhMe  N2  at  —20°,  raised  later  in  steps 
to  40°,  gives  ethylpolypranes,  from  which  some  HC1  has  been  lost 
and  which  have  only  about  half  the  original  degree  of  polymeris¬ 
ation;  products  having  mol.  wt.  50,000 — 165,000  have  Km  0-72 — 
0-95  x  10"*,  changes  from  the  hydrochlorides  being  relatively  slight. 
If  the  decrease  in  A'„  for  the  hydrochlorides  had  been  due  to  crumpling 
of  a  long  chain  under  the  influence  of  the  Cl,  replacement  of  the  Cl 
by  Et  should  have  returned  Km  to  approx,  its  original  val.  Absence 
•of  such  a  return  confirms  the  view  that  the  hydrochlorides  are 
cyclised  products.  The  product  formed  from  (I)  and  HBr  at  0°  is 
very  unstable;  a  “  dibromide  ”  (56-16%  Br;  theory  70%)  had  Km 
0-61  x  10'*,  indicating  cyclisation  also  in  this  case.  Chloroprene, 
having  mol.  wt.  115,000,  has  Km  1-65  x  10“*.  thus  resembling  (I), 
(II),  and  Buna,  and  further  confirming  the  cyclisation  of  the  hydro¬ 
chlorides.  Laboratory  preps,  of  chloro-caoutchouc,  -balata,  and 
-Buna  85,  and  three  technical  chloro-rubbers,  having  54-90 — 65-92% 
of  Cl  and  mol.  wt.  82,000—410,000.  have  Km  0-30— 0  49  X  10"*  in 
PhMe ;  the  very  low  K„.  similar  to  that  of  cyc/ocaoutchouc,  indicates 
much  cyclisation,  in  which  the  side-chains  probably  participate; 
this  is  confirmed  by  inactivity  of  the  Cl-products  towards  LiMe, 
LiPh,  and  ZnEt2  (cf.  the  pinene  hydrochloride  derivative,  C10H,Cll0)  ; 
this  polycyclic  polyterpene  structure  explains  also  the  stability  of 
the  chloro-rubbers  and  thus  their  suitability  for  use  in  varnishes. 
Km  for  various  rubber  derivatives  are  compared  and  low  vals. 
explained  as  due  to  cyclisation  in  all  cases,  tj  increases  with  concn., 
particularly  for  the  long  mols.  (high  Km).  When  rubber  and  its 
derivatives  are  stretched,  the  small  aggregates  of  long  mols.  are 
compressed  laterally  into  large  aggregates,  which  .then  act  as 
crystals  under  X-rays;  plasticisers  function  by  easing  the  sliding 
of  these  aggregates  over  one  another.  The  elasticity  is  due  to 
deformation  of  the  side-chains  during  stretching  (compression) ;  its 
extent  thus  depends  on  the  nature  of  the  branching  and  side-chains. 
Purification  of  the  products  examined  is  described.  R.  S.  C. 

Configuration  of  A^-butadiene.— See  A„  1943,  I,  295. 

Absorption  of  light  by  organic  molecules  and  ions  according  to 
quantum  mechanics. — See  A.,  19.43,  I,  295. 

Assignment  of  absorption  bands  in  conjugated  systems  of  chromo- 
phores. — See  A.,  1943,  I,  296. 


Effect  of  acidifying  substituents  on  chromopH&ric  systems. — See 
A.,  1943,  I,  296. 

Physico-chemical  properties  of  chromophoric  groups. — See  A.. 
1943,  I,  296. 

Conjugation  of  chromophores  and  constitution  of  organic  com¬ 
pounds. — See  A.,  1943,  I,  296. 

Production  of  carbon  tetrachloride. — See  B.,  1943,  II,  306. 

Influence  of  oxygen  and  sulphur  atoms  on  the  velocity  of  hydro¬ 
lysis  of  the  carbon-halogen  bond. — See  A.,  1943,  I,  310. 

Catalytic  action  of  activated  silica-alumina.  Action  of  activated 
clay  on  n-octyl  alcohol  and  cyclohexanone.  A.  V.  Frost  ( Compt . 
rend.  Acad.  Set.  U.R.S.S.,  1942,  37,  223 — 225). — Boiling  «-CgH1,-OH 
and  activated  Caucasian  clay  with  removal  of  HtO  gives  C,H,,  33%, 
C»H18  4%,  C14H3<  6%,  C„H„  4%,  higher  saturated  (2%)  and 
unsaturated  hydrocarbons  13%,  tar  2%,  HtO  11%,  gas  and  losses 
17%,  and  other  products  5%.  Boiling  cyc/ohexanone  with  the 
clay  gives  C,H,  (~5%),  cycle  hexane,  methyleyefopentane,  and 
PhOH.  R.  S.  C. 

Marine  products.  XIV.  Astrol. — See  A.,  1943,  III,  895. 

Diphenylurethane  of  nerol.  Y.  R.  Naves  and  A.  V.  Grampoloff 
( Helv .  Chim.  Acta,  1943,  26,  1393). — Contrary  to  the  suggestion  of 
Palfray  et  al.  [Bull.  Soc„  chim.,  1943,  [v],  10,  131),  the  diphenyl¬ 
urethane  of  nerol,  m.p.  52°,  is  a  well-defined  individual.  H.  W. 

Benzoylation  of  erythritol  and  preparation  of  derivatives  of 
O -benzoylgly collaldehy de . '  H.  Ohle  and  G.  A.  Melkonian  (Ber., 
1941,  74,  [B],  291—294;  cf.  A.,  1943,  II,  393).— wwso-Erythritol  (I) 
and  5  mols.  of  BzCl  in  C5HSN  afford  98%  of  meso -erythritol  tetrabenz- 
oate  (II),  m.p.  188 — 188-5°.  (I)  and  2  mols.  of  BzCl  afford  some  (II), 

with  the  1  :  4 -di-  (III),  m.p.  148°,  and  1:2:  4 (l)-tri-benzoate,  m.p. 
108 — 108-5°.  (Ill)  and  Pb(OAc)4  in  C,H,  afford  OBz-CH2-CHO 
[ phenylhydrazone  (unstable),  m.p.  80 — 81°;  2  :  4-dimtrophenylhydraz- 
one,  m.p.  185c]  and  an  isomeric  erythritol  1  :  3 (})-dibenzoate,  m.p. 
142°,  already  present  in  the  (III)  used.  J.  Wa. 

Synthesis  of  optically  active  /3-phosphatidic  acids.  E.  Baker,  I.  B. 
Cushing,  and  H  O.  L.  Fischer  (Canad.  J.  Res.,  1943,  21,  B,  119 — 
124). — dl-  and  1(  —  )-Glyceryl  a-benzoate,  m.p.  66-5 — 67°.  [a]D  —16-8° 
in  EtOH  [from  <2(+)-!sopropylideneglycerol  benzoate  and  aq. 
AcOH  at  80°],  with  CPh3Cl  in  quinoline  at  100°.  then  at  room 
temp.,  yield  respectively  dl-,  m.p.  124 — 125°,  and  l-y-triphenyl- 
methylglyceryl  a-benzoate,  m.p.  89 — 90°,  fa]D  —12-6°  in  EtOH, 
—  22-1°  in  C5H5N,  —11-5°  in  C,H,,  which  with  POCl3  in  CeHsN, 
then  KjC03  under  Et20,  yield  K  dl-,  m.p.  174 — 175°  (bath  preheated 
to  145°,  then  heated  at  10°  per  min.),  and  1-a-benzoyl-y-triphenyl- 
methyl-$-glycerophosphate,  m.p.  174—175°,  converted  by  reduction 
(H2,  Pd)  or  hydrolysis  (dil.  HC1  at  room  temp.)  into  K  dl-  and 
(impure)  I-a-benzoyl-fl-glycerophosphate,  [a]D  +9°  in  H20,  respec¬ 
tively.  A.  Li. 

Production  of  sodium  formate. — See  B.,  1943,  II,  307. 

Thermal  decomposition  of  ;i-  and  Bo-propyl  formates. — See  A., 
1943,  I,  309. 

Catalytic  oxidation  of  hydroxylated  and  unsaturated  fatty  acids. — 
See  B.,  1943,  II,  339. 

Inhibitors  of  the  enzymic  oxidation  of  unsaturated  fatty  acids. — See 
A.,  1943,  111,  915. 

Investigation  of  the  metabolism  of  fats  with  deuterium  as  indicator. 
II.  Formation  of  oleic  acid  from  carbohydrates. — See  A.,  1943,  III, 
904. 

Esters  of  glycollic  acid. — See  B.,  1943,  II,  307. 

Preparation  of  lactic  acid. — See  B.,  1943,  II,  338. 

Effect  of  citrate  on  rotation  of  molybdate  complexes  of  malate, 
citramalate,  and  Bocitrate.  H.  A.  Krebs  and  L.  V.  Eggleston 
(Biochem.  J.,  1943,  37,  334 — 338;  cf.  Auerbach  and  Kruger,  A., 
1923,  ii,  884;  B„  1924,  32). — The  optical  rotation  of  the  molybdate 
complexes  of  malic,  citramalic,  and  isocitric  acid  is  increased  by 
citrate,  the  magnitude  of  the  increase  (sometimes  >100%)  depend¬ 
ing  on  the  concn.  of  the  substances.  Account  must  be  taken  of  this 
in  the  polarimetric  determination  of  the  acids  by  the  molybdate 
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method.  A  procedure  for  determining  malic  and  isocitric  acid 
polarimetrically  in  presence  of  molybdate  and  citrate  is  described. 
The  equilibrium  mixture  of  citrate,  isocitrate,  and  cis-aconitate 
which  exists  in  presence  of  liver-  or  muscle-aconitase  (at  38°  and 
pH  6-8)  contains  89-5,  6-2,  and  4-3%  respectively  of  these  acids. 
The  proportions  are  but  little  affected  by  increasing  the  pH  to  7-4. 
Addition  of  MgCl,  shifts  the  equilibrium  in  favour  of  citrate. 

W.  McC. 

Ether-like  compounds.  XXIV.  Synthesis  and  reaction  velocities 
of  higher  ether-acids.  M.  H.  Palomaa  [with  S.  Lehtimaki  and  A. 
Valkola]  (Bey.,  1941,  74,  [£],  294—298;  cf.  A.,  1939,  I,  206).— The 
acids,  0Me,[CH2]n-C02H  with  «  =  1 — 4,  have  previously  been 
studied  and  the  series  is  now  extended  to  n  =  5 — 8.  When  n  =  2, 
the  velocities  of  (MeOH)  esterification  and  acid  hydrolysis  of  the 
ester  are  a  min.  due  to  intramol.  factors.  The  temp,  coeffs.  for 
esterification  and  hydrolysis  throughout  are  — 2  5,  indicating 
similar  energies  of  activation.  Kinetic  results  are  tabulated. 
OMe-[CH2]5-Cl  (I),  KNa(CN)2,  and  KI  afford  e-methoxyhexonitrile, 
b.p.  76 — 78°/2-5  mm.,  hydrolysed  to  e-methoxyhexoic  acid,  b.p. 
131 — 132°/5 — 6  mm.  £-Methoxyheptoic  acid,  b  p.  160 — 162°/16 — 
17  mm.,  is  obtained  from  (I)  by  a  malonic  ester  synthesis. 
OMe-[CHJ 5-MgCl  and  (CH2)20  afford  rj-metkoxyheptyl  alcohol,  b.p. 
96 — 97°/3  mm.,  converted  into  the  chloride  (II),  b.p.  77 — 78°/6-5 
mm.,  with  SOCl2  and  C5H5N,  and  then  into  ij-methoxyoctonitrile, 
b.p.  107 — 108°/6-5  mm.,  which  is  hydrolysed  (KOH  in  aq.  MeOH) 
to  i;-methoxyoctoic,  acid,  b.p.  144 — 145°/3  mm.,  m.p.  7°.  d-Meth- 
oxynonoic  acid,  b.p.  146 — 147°/1  mm.,  m.p.  10°,  is  obtained  from 

(II)  by  a  malonic  ester  synthesis.  J.  Wa. 

Keto-acids,  enol-lactones,  and  cyclic  ketones.  I.  Reaction  of 
succinyl  chloride  with  ethyl  sodiomalonate.  I.  So-called  “  ethyl 
succinylmalonate  ”  (ethyl  2-butanolidenemalonate)  and  ethyl 
succinyldimalonate.  n.  Reaction  of  succinyl  chloride  with  ethyl 
sodiomalonate.  P.  Ruggli  and  A.  Maeder  ( Helv .  Chim.  Acta,  1943, 
26,  1476 — 1498;  1499 — 1501). — I  The  product  of  the  action  of 
(CH2-COCl)2  (I)  on  CHNa(C02Et)2  is  shown  to  be  Et  2-butanolidene¬ 
malonate  [Et  5-keto-2-tetrahydrofurylidenemalonate]  (II), 

^‘Ct^>c:c(c°2Et)2.  C02Et-CH2'C0-[CH2]2-C02Me  (III)  is  con¬ 
densed  only  to  a  very  small  extent  by  Na  in  boiling  C6H6  but  gives 
mainly  the  salt  C02Et-CH!C(0Na)-[CH2]2-C02Me,  which  regenerates 

(III)  when  acidified.  With  KOH  in  abs.  MeOH  at  room  temp.  (Ill) 

affords  the  salt  C02K-[CH2]2'C(0K)!CH'C02Et,  which,  when 
acidified,  gives  Et  fl-keto-h-carboxy-n-valerate ,  m.p.  57 — 58°,  which 
gives  a  violet  colour  with  FeCl3  and  does  not  yield  an  enol-lactone 
when  its  aq.  solution  is  evaporated.  It  is  characterised  by  the  labile 
semicarbazone ,  m.p.  180 — 181°  (decomp.),  which  passes  into  1-carb- 
amylpyrazol-5-one-3-propionic  acid,  decomp.  195°,  when  kept  in  the 
reaction  mixture,  Gradual  addition  of  (I)  [modified  prep,  best  by 
treatment  of  (CH2-C0)20  with  SOCl2  in  presence  of  ZnCl2]  to  a  well- 
cooled  suspension  of  CHNa(C02Et)2  in  anhyd.  EtaO  gives  as  main 
product  (II),  m.p.  68°,  which  gradually  gives  a  red  colour  with 
FeClj  due  to  scission  of  the  enol-lactone  ring  and  ultimately  a  ppt. 
of  basic  Fenl  succinate.  With  KOAc  or  NEt3  in  abs.  EtOH  (II) 
gives  an  intense  blue  colour  which  soon  becomes  green  and 
ultimately  pale  yellow ;  if  H20  is  added  to  the  green  solution  the  blue 
colour  reappears  temporarily  and  a  blue  oil  is  pptd.  The  constit¬ 
ution  of  (II)  is  established  by  its  hydrogenation  (Pt02  in  EtOH  at 
room  temp.)  followed  by  hydrolysis  to  C02H-[CH2]3-CH(C02Et)2, 
m.p.  139°,  decarboxylated  to  ([CH2]2-C02H)2.  HaO  at  100°  hydro¬ 
lyses  (II)  to  CH2(C02Et)2,  (CH2-0O2H)2  and  the  viscous 

C02H-[CH2]2-C0-CH(C02Et)2  (IV)  characterised  by  its  trans¬ 
formation  by  NHj-CO'NH-NHj.HCl  and  KOAc  into  the  K  salt  of 
l-carbamyl-4-carbethoxypyrazol-5-one-3-propionic  acid. 
NH2-C0-N<N==fi,CH2-CH2-C02Hi  decomp  206-207°.  (II)  is 

( O  iy)  •  C  *  CO  2E  t 

hydrolysed  by  cone.  aq.  Na2C03  at  10 — 15°  to  nearly  homo¬ 
geneous  (III),  which  cannot  be  distilled  unchanged  under  diminished 
pressure  and  slowly  decomposes  when  kept.  The  salt, 

C[.C(C02Et)2]  u  gradual  decomp.  >250°,  is  described. 
CH2-CH2  CO  o 

Under  strictly  defined  conditions,  purified  (IV)  affords  a  semicarb¬ 
azone,  m.p.  153 — 154°  (decomp.),  softens  at  150°.  (IV)  is  trans¬ 
formed  by  anhyd.  NaOAc  in  boiling  C,H3  into  (II).  With  NH2Me 
in  abs.  EtOH  at  0°  (II)  gives  (CH2-CO-NHMe)2,  m.p.  174—175°.  and 
with  NH2Ph  at  40°  it  yields  (CH2-CO-NHPh)2,  m.p.  226°.  With 
NHj-CO-NH-NHj.HCl  and  KOAc  in  aq.  EtOH  at  room  temp.  (II) 
affords  succindisemicarbohydrazide,  m.p.  195 — 197°,  softens  at 
192°;  if  the  time  of  reaction  is  reduced  and  the  solution  is  treated 
with  NH,  the  K  salt,  decomp.  224°,  of  l-carbamyl-4-carbethoxy- 
pyrazol-5-one-3-propionsemicarbohydrazide  is  obtained. 
CHNa(C02Et)3  and  (II)  in  warm  EtaO  afford  Ett  succinyldimalonate 
[£f,  fiz-diketo  hexane  aaryrf-tetracarboxylate]  (V),  m.p.  67 — 68°  [mixed 
m.p.  with  (II),  51 — 55°).  (V)  gives  an  immediate,  permanent  red 

colour  with  FeCl3  but  no  colour  with  KOAc.  It  is  relatively  stable 
towards  strong  mineral  acids.  The  Cu  and  Hg"  compounds  are 
described.  With  NH2'CO‘NH-NH2  (V)  affords  afi-di-(\.-carbamyl-i- 
carbethoxy-Z-pyrazol-5-ov.yl)ethane,  decomp.  207 — 209  ’,  and  with 


NHPh'NH2  in  aq.  AcOH  at  100°  it  gives  aft-di-(i-carbethoxy-l- 
phenyl-3-pyrazol-5-onyl)ethane,  m.p.  188 — 189°.  (V)  is  converted  by 

anhyd.  NEt,  in  abs.  Et20  at  room  temp,  into  (II)  and  CH2(C02Et)2. 

II.  Subjection  of  the  non-cryst.  material  left  after  the  isolation 
of  (II)  to  distillation  in  a  high  vac.,  intense  cooling,  and  cautious 
treatment  with  NH„  Cu(OAc)2,  and  Hg(OAc)2  leads  to  the  isolation 
of  further  quantities  of  (II),  its  hydrolytic  product  (IV).  and  a  small 
amount  of  (V)  arising  from  the  interaction  of  (II)  and  CHNa(C02Et)2. 
As  new  product  is  obtained  Ett  2  :  5-furylidenedimalonate  (VI), 

<rH'C(CHRs)\>0  or  9H2'c(;cR2)^>o  (R  =  C02Et),  m.p.  82—83°. 

ch:c(chr2)-^  ch2-c(:cr2)^ 

Very  slowly  (VI)  gives  a  red  colour  with  FeCl3  which  is  ultimately 
converted  into  a  red-brown  ppt.  of  basic  Fe111  succinate.  With 
KOH  or  NaOH  in  EtOH  (VI)  gives  an  immediate,  intensely  yellow 
colour;  the  K  salt  is  hygroscopic  and  decomposes  readily  on 
exposure  to  air.  (V)  could  not  be  converted  into  (VI)  by  dehydrating 
agents  such  as. NaOAc  in  boiling  CeHs  or  by  the  action  of  Ac20  on 
the  Na2  compound  of  (V).  Towards  the  end  of  the  condensation  of 
(I)  with  CHNa(C02Et)2  more  or  less  dark  colours  are  produced  in 
the  pptd.  Na  compounds  which  according  to  alkalinity  vary  from 
red  through  dark  violet  to  greenish-black  and  on  neutralisation  and 
extraction  with  EtsO  pass  as  a  red  colour  into  the  oil.  In  presence 
of  a  slight  excess  of  mineral  acid  the  colour  is  yellow.  Treatment  of 
the  oil  with  a  little  NH,,  amine,  NaHCO,,  or  dil.  alkali  or  even  with 
NHPh,  gives  indicator-like,  dark  violet  colours  which  disappear  on 
addition  of  acid.  These  colours  are  not  given  by  pure  (V),  but  the 
violet,  blue,  and  green  tones  are  invariably  observed  when  weak 
bases  act  on  (II)  in  org.  media.  They  are  probably  due  to  the  true 

Et2  succinylmalonate, 

CHS-CO>C(C°2Et)2’  WhiGh  was  possibly 

obtained  on  two  occasions  by  shaking  the  "  residual  oil  ”  with 
Na2COs.  It  has  m.p.  109°,  gives  yellow  solutions  with  alkalis  and 
org.  bases  and  is  transformed' by  NHPh-NH,  into 
(CH2-CO-NH-NHPh)2.  A  reaction  mass  with  typical  indicator 
properties  is  best  obtained  from  (I)  or  (II)  and  CHNa(C02Et)2  in 
mol.  ratio  1  :  3  or  1  :  1  respectively.  H.  W. 

Autoxidation  of  /-ascorbic  acid. — See  A.,  1943,  III,  667. 


Effect  of  protoporphyrin  on  autoxidation  of  /-ascorbic  acid. — See 

A.,  1943,  III,  667. 

Antigenic  properties  of  hyaluronic  acid. — See  A.,  1943,  III,  925. 

New  steroid  glucuronide  from  human  urine. — See  A.,  1943,  III, 

656. 

Ring  structures  and  mutarotations  of  the  modifications  of  D- 
galacturonic  acid.  H.  S.  Isbell  and  H.  L  Frush  (/.  Res.  Nat.  Bur. 
Stand.,  1943,  31,  33 — 44). — In  nature  of  mutarotation  a-  (I)  and 
)S-  (II)  -£>-galacturonic  acid  strongly  resemble  a-  (III)-  and  )3-  (IV) 
-galactopyranose  respectively.  For  the  hydrated  form  of  (I)  [a]!,0 
=  +44-83°  x  lO  0'01481  +  10-26  X  1 0-016'  +  51-90°,  corresponding 
to  an  initial  [a]  of  +107-0°  and  an  equilibrium  val.  of  +51-9°.  For 
(II)  [all?  =  -31-84  x  10  0 0148'  +  6-21  x  10-0-13'  +  56-72°,  corre¬ 
sponding  to  an  initial  [a]  of  +311°  and  an  equilibrium  val.  of 
+56-7°.  In  addition  to  the  parallelism  in  the  course  of  the  muta¬ 
rotation  reactions,  the  mol.  rotations  and  other  properties  indicate 
that  (I)  and  (II)  are  an  a-fl- pyranose  pair  analogous  to  (III)  and 

(IV).  Oxidation  of  (I)  or  (II)  by  Br  in  acid  solution  gives  optically 
active  S-  and  y-mucolactones.  The  formation  of  optically  active 
lactones  is  evidence  that  the  ring  forms  of  (I)  and  (II)  are  oxidised 
without  the  intermediate  formation  of  either  the  open-chain  modific¬ 
ation  of  (I)  or  (II)  or  of  free  mucic  acid  and  the  production  of  both 
lactones  established  a  relatively  rapid  pyranose  furanose  inter¬ 
conversion  of  (I)  and  (II).  (II)  is  oxidised  by  Br  more  rapidly 
than  (I).  Oxidation  measurements  show  that  Na  galacturonate  is  a 
salt  of  (II).  (II)  is  conveniently  obtained  by  repeated  digestions 
of  (I)  with  hot,  glacial  AcOH.  H.  W. 

Resolution  of  a-xanthogeno-n-butyric  acid  into  optically  active 
antipodes.  A.  Fredga  and  M.  Tenow  (Arkiv  Kemi,  Min.,  Geol., 
1943,  16,  B,  No.  9,  5  pp.). — By  successive  uses  of  the  alkaloids  in 
aq.  EtOH  r-,  m.p.  60 — 60-5°,  is  resolved  into  (  — )-,  m.p.  31 — 32°, 
[a]i?  — 102°  in  CHC13,  —  92-9°  in  EtOAc  (cmchonidine  salt),  and  (+)-, 
m.p.  31-32°,  [a)26  +92-8°  in  EtOAc  [ strychnine  (  +  2H20)  salt],  -a- 
xanthogeno-n-butyric  acid.  A.  T.  P. 

Derivatives  of  (S-thiol/sobutyric  acid.  A.  Fredga  and  O.  Martensson 
(Ark iv  Kemi,  Min.,  Geol.,  1943,  16,  B,  No.  8,  6  pp.). — CH2;CMe'C02H 
and  SH'CH2’C02H  (water-bath)  give  fl-acetylthiolisobutyric  acid,  m.p. 
40 — 40-5°,  converted  by  aq.  NaOH,  followed  by  aq.  CH3Br-C02H, 
into  fl-carboxymethyltkiolisobutyric  acid,  m.p.  71 — 72°,  also  obtained 
from  SH-CHj-COjH-aq.  NaOH-CH2Br-CHMe-COaH  at  room  temp., 
or  from  CBrMe2-C02Et-Na-Et0H.  followed  by  SH-CH2-C02Et,  and 
hydrolysis  with  HC1.  SH*CMe2*C02H,  aq.  NaOH,  and  ClI2Br*C02H- 
KHCOs  (neutralised)  afford  a-carboxymethylthiolisobutync  acid,  m.p. 
106—107-5°.  A.  T.  P. 

Production  of  acraldehyde.  See  B  ,  1943,  II,  308. 

Polymerisation  of  acetaldol.  KN.  Owen  (J.C.S.,  1943,  445-446), 
_ Cryoscopic  determinations  in  H2U  and  dioxan  show  that  dimeris- 
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l|ation  of  freshly  distilled  aldol  is  complete  in  ~4  hr. ;  there  is  no 
^alteration  in.  mol.  wt.  of  each  sample  over  a  period  of  several  hr.  In 
pne  case,  when  an  aq.  solution  of  viscous  aldol  was  kept  for  several 
l^veeks,  there  was  a  gradual  fall  in  mol.  wt.  In  AcOH  (favours  poly¬ 
merisation),  the  mol.  wt.  is  independent  of  the  age  of  the  aldol  and 
i>riSfP?n7 ?  20%  of  monomeride  -|-  80%  of  dimeride.  Freshly 

listilled  aldol  and  a  small  amount  of  AcOH  or  BzOH  show  a  rise  in 
(pmP-  and  a  marked  increase  in  rj  in  ~10  min. ;  with  quinol,  pyro- 
jallol,  a-  or  0-CloH?-OH,  or  />-N’H2*C6H4,OH,  the  sample  becomes 
idscous  in  hr.,  thus  behaving  like  pure  aldol.  A.  T.  P. 

'i  ,  , 

.  Dimeric  glyceraldehyde  ay-diphosphate.  E.  Baer  and  H.  O.  L. 
Fischer  (/.  Biol.  Chem.,  1943,  150,  213 — 221). — Successive  addition 
;®f  PPh2OCl  and  r-glyceraldehyde  to  dry  C5H5N  at  10 — 15°  and 
Subsequently  at  room  temp,  gives  glyceraldehyde  ay-dildiphenyl  phos¬ 
phate),  m.p.  110 — 111°,  transformed  by  catalytic  hydrogenolysis  in 
MeOH  with  H2  and  Pt02  at  room  temp .  into  dimeric  glyceraldehyde  ay- 

piphosphate  (I),  CH2R-CH<°^.^>CH-CH2R  [R  =  0-PO(OH)2], 

^identified  as  the  Ba2  Ht  (  +  2H20)  and  Ca2  Ht  (+2H20)  salts.  The 
|Lnormal  Ca  and  Ba  salts  are  amorphous.  Short  acid  hydrolysis  of 
,1(1)  gives  glyceraldehyde  y-phosphate  whereas  prolonged  hydrolysis 
|4eads  to  AcCHO.  Towards  alkali  (I)  is  remarkably  stable.  A  hydro- 
H  lysis  by  phosphatases  from  dog  faeces  at  pH  9  6  is  described, 
ri  [By  O.  Meyerhof.]  (I)  has  been  tested  for  biological  activity 
III' directly,  after  partial  acid  hydrolysis  and  after  incubation  with 
I  alkali.  The  negative  results  show  that  a  substance  of  constitution 
if  and  configuration  such  as  (II)  cannot  be  the  expected  intermediary 
between  glyceraldehyde  y-phosphate  and  glyceric  acid  ay-d^phos- 
phate  in  carbohydrate  metabolism.  H.  W. 

Synthesis  o!  (//-glyceraldehyde  y-phosphate.  E.  Baer  and  H.  O.  L. 
Fischer  (/.  Biol.  Chem.,  1943,  150,  223 — 229). — Dimeric  glyceralde- 
"i  hyde  ay-di(diphenyl  phosphate)  is  converted  by  30 — 32%  HBr  in 
AcOH  at  room  temp,  into  glyceraldehyde  a-bromide  y-Ph2  phosphate 

(dimeric)  (I).  CH3R-CH<Q^r^>CH-CH2R  [R  =  0-PO(OPh)2], 

m.p.  161 — 162°,  and  by  HC1  in  pure  dioxan  into  the  corresponding 
dimeric  a -chloride  (II),  m.p.  146 — 147°.  (II)  with  2  :  4- 
(NOj^C.KyNH-NHj  in  boiling  2-5N-HC1  affords  methylglyoxal- 
2  :  4-dinitrophenylosazone  (III)  in  97%  yield.  (I)  is  converted  by 
reductive  cleavage  with  Pt02  and  H2  in  dry  AcOH  or,  preferably,  by 
treatment  with  boiling  4%  AcOH-COMe2  into  glyceraldehyde 
a-bromide  y-H2  phosphate  ( dimeric )  (IV),  best  purified  as  its  additive 
product  (V)  with  2  mols.  of  dioxan.  n-HCI  at  100°  for  1  hr.  or 
n-NaOH  for  20  min.  at  room  temp,  liberates  99-4  and  96-0% 
respectively  of  the  H3P04  from  (V),  which  also  gives  (III)  when 
treated  with  2  :  4-(N'02)2C,H3,NH,KH2.  (IV)  and  (V)  are  readily 
hydrolysed  to  glyceraldehyde  y-H2  phosphate,  best  isolated  as  the 
Ca  salt.  H.  W. 

General  methods  ior  the  formation  of  ketens.  C.  F  Hurd,  F.  W. 
Cashion,  and  P.  Perletz  (J.  Org.  Chem.,  1943,  8,  367 — 372). — No 
general  method  of  preparing  CHRiCICO  exists.  Zn  and  CHjBr-COBr 
(I)  give  HBr,  EtOAc,  CH2Br-C02Et,  and  CH2Br-CO-CHBr-COBr 
(characterised  by  conversion  by  aq.  NH2  and  then  aq.  Br  into 
aay-tribromoacctoacetamide ,  m.p.  118”).  Keten  is  also  not  obtained 
from  (I)  by  Cu-bronze  (gives  HBr),  Na  (gives  HBr),  Mg 
(no  reaction),  or  Mg  +  Mgl2-Et20-N2  (gives  I).  CH2Cl-C02Et 
with  Zn  gives  HC1  and  with  Mg  +  Mgl2  or  Nal  gives  I,  but  no 
keten.  OAc-CHMe-COBr,  b.p.  160°,  and  Zn  in  Et20  give  HBr  but 
no  CHMelClCO.  R.  S.  C. 

Oxidation  of  ketones. — See  B.,  1943,  II,  339. 

Bromination  of  ketones. — See  B.,  1943,  II,  308. 

Automation  of  A“-unsaturated  ketones.  I.  Peroxide  formation 
and  association  processes.  H.  Albers  and  W.  Schmidt  ( J .  pr.  Chem., 
1943.  [ii],  162,  91— 112).— Thin  films  of  CHMeXH-COMe  (I) 
evaporate,  leaving  a  very  small,  soft  residue.  Those  of 
CHMeXH-CHXH-COMe  (II)  rapidly  change  to  a  resin.  Passing  Oz 
through  (I)  at  20  ±0-05°  leads  to  absorption  of  ~0-5  atom  of  O  and 
formation  of  <1%  of  peroxide  but  of  much  MeCHO.  Similar 
passage  of  02  through  (II)  gives  a  peroxide  very  rapidly,  with  only 
traces  of  C02  and  MeCHO;  up  to  T75 — 1-8  atoms  of  O  are  absorbed 
before  the  liquid  becomes  too  viscous  to  allow  passage  of  gas.  The 
peroxidic  product  (III)  explodes  when  heated.  Quant,  measure¬ 
ments  during  the  reaction  indicate  dimerisation  of  the  peroxide, 
which  is  confirmed  by  determination  of  mol.  wts.  ij.p.  increases 
enormously  during  the  reaction  (from  146  to  14,614),  this  being 
ascribed  to  association  rather  than  to  polymerisation  by  primary 
valencies ;  the  trans-iorm  of  the  dimeric  peroxide, 

CHAcXHXH<^^£<M>'>CH*CH:CHAc’  is  particularly  suited 
to  give  linear  aggregates  leading  to  high  77.  The  resins  of  the  films 
are  formed  by  decomp,  of  the  peroxide,  probably  with  concomitant 
polymerisation  by  primary  valencies.  (Ill)  is  readily  sol. ;  it  is 
thixotropic  in  C,HS;  thermal  dissociation  occurs  at  higher  temp. 
(e.g.,  50°).  Inability  to  polymerise  accounts  for  inability  of  (III)  to 
catalyse  polymerisation  of  styrene.  R.  S.  C. 


Alkylation  of  hydrazine.  O.  Westphal  (Ber.,  1941,  74,  [B],  759 — 
776). — Alkylation  of  N2H4  with  AlkHal  generally  proceeds  thus  : 
N2H4  ->  NH2-NHAlk  ->  NHs-NAlk2  ->  XH2-NAlk3Hal  (I).  If,  how¬ 
ever,  Aik  has  a  large  vol.  ( e.g .,  Pr#,CH,Ph)  formation  of  (I)  ishindered 
or  prevented,  and  NHAlk-NAlk2  (fl)  or,  under  favourable  con¬ 
ditions,  (NAlk2)2  results.  Formation  of  (II)  is  also  favoured  by  use 
of  AlkCl,  the  reactivity  of  which  decreases  with  increase  in  chain- 
length.  If  the  reaction  is  carried  out  at  >110°  with  AlkCl  the  yield 
of  (I)  falls  and  that  of  (II)  rises  (max.  at  150 — 160°  and  diminishes 
at  >170°).  Formation  of  (I)  is  favoured  when  Aik  is  small  but  none 
results  when  AlkCl  is  >CBH,,C1,  at  which  point  the  yield  of  (II)  also 
begins  to  fall  and  is  nil  at  >C12H25.  MeCl  could  not  be  used  since 
the  reactions  are  usually  carried  out  in  glass  tubes.  Reaction 
proceeds  differently  when,  e.g.,  a  steel  autoclave  is  used;  the  lower 
AlkCl  thus  give  unsaturated  hydrocarbons,  NH2,  NH4C1,  and  evil¬ 
smelling  bases.  The  following  (II)  are  obtained,  usually  with  mono- 
and  di-substituted  hydrazines,  from  N2H4  (~l-25  mols.),  AlkCl 
(~1  mol.),  and  sufficient  EtOH  to  give  a  homogeneous  solution  at 
150 — 155°  unless  stated  otherwise  :  triethyl-  (9-5%),  b.p.  43 — 44°/30 
mm.,  triallyl-  (12%  at  100°),  b.p.  61  63°/ll  mm.,  tripropyl-  (25%), 

b.p.  59 — 61°/11  mm.  [with  (XH-CO)20  in  boiling  C,HS  gives  maleic 
monotripropylhydrazide ,  m.p.  65 — 66°],  tributyl-  (36%),  b.p.  102 — 
104°/11  mm.  (15%  of  NH2-NBu3Cl  also  formed;  maleic  monotri- 
butylhy  dr  azide,  m.p.  60 — 61°),  trihexyl-  (42%),  b.p.  172 — 174°/14  mm. 
( maleic  monotrihexylhydrazide,  m.p.  57 — 58°),  and  trioctyl-hydrazine 
(34%),  b.p.  186 — 187°/4  mm.  These  are  colourless,  stable  liquids 
which  are  somewhat  sensitive  to  02  at  high  temp.,  reduce  aq.  NH,- 
AgNOj  in  the  cold,  are  not  affected  by  yellow  HgO,  are  weak  to  very 
weak  bases,  and  show  1  active  H  (Zerevitinov  at  90° ;  ~0-33  at 
25°) ;  the  viscosity  rises  with  increased  C  content.  Pr^Cl  at  150° 
gives  NN-  or  ’S’N'-diisopropylhydrazine  (49%),  b.p.  32 — 34°/12  mm. ; 
sec.- BuCl  at  145°  affords  a  disec.-butylhydrazine  (28%).  b.p.  86 — 87°/ 
11  mm.;  BuyCl  in  boiling  MeOH  gives  tert.-butylhydrazine  hydro¬ 
chloride,  m.p.  202°  (after  sublimation ;  transformation  point  at 
122°).  The  following  are  also  described  :  mono-,  b.p.  80 — 81°/14 
mm.,  and  di-hexyl-,  b.p.  138 — 140°/14  mm.,  mono-,  b.p.  112 — 114°/12 
mm.,  and  di-octyl-,  b.p.  185 — 187°/12  mm.,  m.p.  ~26°  (Ac  derivative, 
m.p.  81 — 82°),  mono-,  b.p.  176 — 177°/15  mm.,  m.p.  31°  (hydro¬ 
chloride,  m.p.  68°),  and  di-dodecyl-,  m.p.  55-5°  [oxidised  (HgO  in 
C,H,)  to  tetradodecyltetrazen,  m.p.  52-5°],  mono-,  m.p.  57 — 58° 
(hydrochloride,  m.p.  84°),  and  di-hexadecyl-hydrazine,  m.p.  74 — 75° 
(corresponding  tetrazen,  m.p.  70°).  NHMe*NH2  and  Cl2H25Cl  in 
EtOH  at  110°  give  'S-methyl-'S-dodecylhydrazine  (82%),  b.p.  150 — 
153°/11  mm.,  m.p.  ~18°  (corresponding  tetrazen,  m.p.  39°;  meth- 
iodide,  m.p.  126°;  ethobromide,  m.p.  82°).  Cyclic  maleic  monodo- 
decylhydrazide  is  described.  Prep,  of  (NAlk2)2  from  (II)  is  best 
carried  out  with  AlkBr  (1-5 — 2  mols.)  and  an  equiv.  amount  of 
freshly  pptd.,  finely  divided  Mg(OH)2  in  EtOH  at  140 — 150°.  In 
the  absence  of  alkali  decomp,  occurs;  KOH  is  unsatisfactory  since 
it  causes  olefine  formation.  (NAlk2)2  are  unstable  to  acids  at  high 
temp.;  when  not  quite  pure  they  alter  slowly  in  light.  Tetra-propyl-, 
b.p.  88-6 — 89-9°/ll  mm.,  and  -butyl-hydrazine,  b.p.  133 — 134°/12 
mm.,  are  described.  H.  B. 

Synthesis  oi  3-diethylamino/roamylamine  required  ior  the  manu¬ 
facture  of  atebrin.  P.  C.  Guha,  P.  L.  N.  Rao  and  T.  G.  Verghese 
(Current  Sci..  1943,  12,  82— 83).— NEt2-CH2-CHO,HCl_and  COMe2 
yield  a-diethylamino-Hfi-penten-h-one,  b.p.  103 — 105°/30  mm., 
reduced  (Raney  Ni)  to  NEtyfCHJyCOMe.  CH2Cl-CH(OEt)2  with 
COMe2  gives  a-c hloro penian- fi-nl-h-one.  b.p.  128°/15  mm.,  which 
could  not  be  dehydrated.  F.  R.  G. 

Reaction  between  chlorohydrins  and  ammonia  or  amines.  I. 
Reaction  mechanism.  L.  Smith  [with  T.  Nilsson]  (/.  pr.  Chem., 
1943,  [ii],  162,  63 — 70). — For  interaction  of  a-chlorohydnn  with  an 
excess  of  dil.  aq.  NH,,  NaOH,  and  CHPhMe-NH2  (I)  at  20°,  k  = 
5  63±0-08  to  5-84±0-12  (58-0  at  40°),  6-07  (62  0  at  40°),  and  5-3— 
5-9,  respectively,  proving  that  the  rate-controlling  step  in  the  reaction 
with  the  amines  is  formation  of  glycide  (II).  For  interaction  of  (II) 
with  an  excess  of  d-(l)  or  0'0554n-NH3  at  20°,  k  —  0-0133  and  (up 
to  40%  reaction)  0-0038—0-00365,  respectively.  For  analysis  of 
the  reaction  mixture  containing  NH,,  99%  of  the  remaining  NH, 
is  removed  in  10  min.  by  distillation  at  -'ll  mm.  For  interaction 
of  epichlorohydrin  with  NH3  or  (I)  at  20°,  h  "  0-0175  and  0-050 — 
0-051,  respectively.  R-  S.  C. 

Monoalkylation  of  ethylenediamine  with  alkylene  oxides.  L.  J. 
Kitchen  and  C.  B.  Pollard  (J.  Org.  Chem.,  1943,  8,  342 — 343). — By 
use  of  an  excess  of  diamine,  (CH2)zO,  a/J-epoxy-n-propane  or  -iso¬ 
butane,  or  styrene  oxide  gives  good  yields  of  mono(hydroxyalkyl) 
compounds.  Thus  are  obtained  (in  MeOH  at  40 — 50°)  N-)3 -hydroxy- 
n-propyl-  (41%),  b.p.  112°/10  mm.  ( dihydrochloride ,  m.p.  184-7 — 
185°;  picrate,  m.p.  191 — 192-5°;  phenylthiocarbamide  derivative, 
m.p.’  149-8 — 150°),  l\-fi-hydroxy-fS-methylpropyl-  (87%),  b.p. 
103-7°/10  mm.  [ dihydrochloride ,  m.p.  195-7 — 1964°;  picrate, 
m.p.  198-5 — 200-5°  (decomp.)],  ~S-f}-hydroxy-f3-phenylethyl-,  m.p. 
76 — 80°,  b.p.  184-8°/10  mm.  (dihydrochloride,  m.p.  196-7 — 200-8°), 
and  ~S-fj-hydroxyethyl-ethylenediamine,  b.p.  123°/10  mm.  [picrate, 
m.p.  224°  (decomp.);  dihydrochloride,  m.p.  114-3 — 115-2°].  M.p. 
are  corr.  R.  S.  C. 
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A.,  II.— ii,  SUGARS  AND  GLUCOSIDES. 


Preparation  of  amino-ethers  and  their  acyl  derivatives. — See  B., 
1943,  II,  339. 

Determination  of  amino-acids. — See  A.,  1943,  II,  404. 

Amino-acid  esters. — See  B.,  1943,  II.  339. 

Preparation  of  0-alanine.  F.  Weygand  ( Ber .,  1941,  74,  [B], 
256 — 257). — CN 'CH2-C02Et  is  hydrogenated  at  40  atm.  in  AcOH 
containing  Pt02  and  cone.  H2S04  to  74%  of  0-alanine  Et  ester,  b.p. 
55 — 56°/9 — 10  mm.,  hydrolysed  [Ba(OH)2]  to  72%  of  0-alanine, 
m.p.  195°.  J.  Wa. 

Amino-acid  composition  of  tyrosidine.  AW'-Diacetyl-Z-omithine, 
m.p.  156°,  [a]$?  +6-3°  in  EtOH.— See  A.,  1943,  III,  848. 

Preparation  of  cystine,  methionine,  and  homocystine  containing 
radioactive  sulphur.  A.  M.  Seligman,  A.  M.  Rutenburg,  and  H. 
Banks  (J.  din.  Invest.,  1943,  22,  275 — 279). — Radioactive  CH2Ph-SH 
(prep,  using  S  or  H2S  from  active  BaSOJ  was  converted  into  radio¬ 
active  S-benzylhomocysteine  by  way  of  CH2Ph-S-[CH2]2-Cl  and  the 
phthalimidomalonate,  and  this  was  converted  into  methionine  (21% 
yield)  by  Na-BuOH  (giving  radioactive  dZ-homocystine ;  yield 
24%)  followed  by  Mel.  The  synthesis  of  radioactive  dZ-cystine 
(21-5%  yield)  from  CH2Ph-SH  via  CH2Ph-S-CH2Cl  and  S- benzyl- 
cysteine  is  also  described.  In  each  case  0  06  mol.  of  radioactive 
BaSOj  was  used. 

Resolution  of  c/Z-pantothenic  acid  with  cinchonidine.  R.  Kuhn 
and  T.  Wieland  {Ber.,  1941,  74,  [B],  218). — The  biologically  inactive 
(  — )-form  of  pantothenic  acid  (I)  forms  the  less  sol.  salt  with  quinine, 
which  is  therefore  not  particularly  suitable  for  isolating  the  biologic¬ 
ally  active  (  +  )-(I).  Cinchonidine,  however,  affords  cinchonidine 
( -(- ) -pantothenate  (II),  m.p.  178—179°,  [a]i?  -62-8°  in  HsO,  as  the 
less  sol.  salt.  The  biological  activity  of  (II),  calc,  in  terms  of 
(  +  )-(!),  is  twice  that  of  the  racemate.  J.  Wa. 


II.— SUGARS  AND  GLUCOSIDES. 


Esters  of  methanesulphonic  acid  in  the  sugar  group.  IV.  B. 

Helferich  and  H.  Jochinke  (Ber.,  1941,  74,  [B],  719 — 725). — Con¬ 
trary-  to  previous  work  (A.,  1939,  II,  468),  1  :  2-iaopropylidenegluco- 
furanose  5  :  6-diacetate  3-methanesulphonate  is  converted  by  HBr- 
AcOH-Ac20  into  1  :  2-a-bromoethylideneglucofuranose  5  :  6-diacetate 
3-methanesulphonate  (I),  which  with  C8H,-MeOH-C5H6N  at  room 
temp,  gives  the  1  :  2 -a-methoxyethylidene  derivative,  m.p.  160 — 161° 
(sinters  ~166°),  [a]™  +13-1°  (corresponding  a-amyloxy-,  m.p.  91-5°, 
£“]d  +5-1°,  and  a-benzyloxy-compound,  m.p.  132°,  [a]i>  +0-49°) 
(undergoes  quant,  elimination  of  the  5-  and  6-Ac  with  aq.  MeOH- 
NaOH  at  30°).  Ag2C03  and  (I)  in  moist  COMe2  give,  with  difficulty, 
A-glu cofur anose  2(?)  :  5  :  6-triacetate  3-methanesulphonate  (II),  m.p. 
119°,  [a]}?  (in  EtOH)  +22-4°  (20  min.)  ->  +17-4°  (3  days)  when 
recryst.  from  H20,  [a]5>0  (in  EtOH)  +59-6°  (15  min.)  ->  + 17-2° 
(7  days)  when  recryst.  from  H20  and  then  from  EtOH.  (II)  reduces 
Fehling’s  solution,  is  decomposed  by  alkali,  does  not  give 
a  pure  compound  with  MeS02Cl-CsH  5N ,  and  is  acetylated 
(CjHjN— Ac20  at  room  temp.)  to  (?)  A-glu cofuranose 
1:2:5:  6 -tetra-acetate  3-methanesulphonate ,  forms,  m.p. 
96— 97-5°  and  112°,  [a]1!?  +80-2°,  which  [like  (II)]  affords 
(I)  with  AcOH-HBr.  l  iiisop ropylidenefructose  3-meth- 
anesulphonate  with  HBr-AcOH-Ac20  gives  a  bromo- 
CH2-OAc  fructose  triacetate  3-methanesulphonate  [probably  (A), 
i-4-)  R  =  MeS02],  m.p.  119°,  [a]|?  —178-4°,  converted  by 
Ag2C03  in  MeOH  into  the  methylfructoside  triacetate  3-methanesul¬ 
phonate,  m.p.  122°  (decomp.),  [«]§>  — 10-8°.  [a]  are  in  CHCla  unless 

stated  otherwise.  H.  B, 


j  CH-OAc 
O  CH-OAc 
I  (jlH-OR 


L<r 


Br 


Thiocyanic  esters  of  glucose  and  cellobiose.  A.  Muller  and  A. 
Wilhelms  (Ber.,  1941,  74,  [B],  698 — 705). — 6+>-Toluenesulphonates 
(but  not  the  sec.  esters)  of  sugar  derivatives  are  converted  by 
KCNS  in  abs.  COMe2  at  130°  (sealed  tube)  into  6-thiocyanates. 
Thus  0-glucose  tetra  acetate  6  0-toluenesulphonate  gives  47%  of 
P-glucose  tetra-acetate  6-thiocyanate,  m.p.  117 — 118°,  [a]]}  +27-9°,  con¬ 
verted  by  AcOH-HBr  at  room  temp,  into  1  -bromo-a-glucose  triacetate 
6-thiocyanate,  m.p.  160°,  [a]^  +212  1°,  which  with  Ag2C03  in  MeOH 
affords  f-methylglucoside  triacetate  6-thiocyanate,  m.p.  135°,  [a]f,1 
+ 15-6°,  also  obtained  from  the  corresponding  6-0-toluenesulphonate. 
a-Methylglucoside  triacetate  6-thiocyanate,  m.p.  101 — 103°,  [a]!,1 

+  154-8°  (from  the  6-/>-toluenesulphonate),  with  N-MeOH-NaOMe 
at  room  temp,  and  reacetylation  gives  di-a-methylglucosidyl  6  :  6’ -di¬ 
sulphide  hexa-acetate,  m.p.  167°,  [a]p  +254°.  Contrary  to  Fischer 
(A.,  1914,  i,  662),  acetobromoglucose  and  KCNS  in  COMe,  give 
1  -thiocyanoglucose  tetra-acetate  (I),  m.p.  132 — 133°,  [a]}?  —20-9°  (+4 
COMe2),  —21-8°  (“  anhyd.''),  converted  by  N-MeOH-NaOMe  and 
reacetylation  into  Zsothiotrehalose  octa-acetate  (poor  yield),  [a]])1 
—  45-4°,  and  by  MeOH-NH3  into  diglucosylamine  octa-acetate.  (I) 
reduces  Fehling’s  solution  with  pptn.  of  CuS.  At  141°/14  mm.  or 
in  boiling  xylene,  (I)  rearranges  to  glucose  tetra-acetate  1-thio- 
carbimide  (loc.  cit.),  [ a]]1?  +1-9°,  which  with  MeOH-NH,  and  AlkOH 
gives  1-glucosylthiocarbamide,  m.p.  210 — 212°  (decomp.)  (lit. 
215 — 216°),  and  the  corresponding  Me,  m.p.  182 — 184°,  [a]£?  +13-6°, 


and  Et  thiocarbamate,  [a]5  +18-4°,  respectively.  Acetobromo- 
cellobiose  and  COMe2-KCNS  aSord  only  cellobiose  hepta-acetate 
l-thiocarbimide  (  +  2COMe2),  m.p.  205 — 206°,  [a]$  —8-6°.  m.p. 
("anhyd.’’)  208—209°,  whence  the  Me,  m.p.  207—209,  Mf* 

+  12-8°,  and  Et  thiocarbamate,  m.p.  198°,  [a]!1  +30-7°.  [a]  are  in 

CHClj.  H.  B. 

2  :  6-Dimethylglucose.  K.  Freudenberg  and  G.  Hull  (Ber.,  1941, 

74,  [B],  237—244  ;  cf.  A.,  1943,  II.  256).— 2  :  6-Dimethylglucose  (I) 
forms  two  highly  cryst.  tris (azobenzoyl)  derivatives  and  hence  the 
presence  of  (I)  in  the  hydrolysis  product  from  fully  methylated 
potato  starch  cannot  be  overlooked,  nor  can  (I)  arise  from  hydro¬ 
lysis  of  2:3:  6-trimethylglucose.  Glucose,  H3BOa,  COMe2,  and 
cone.  H2S04  afford  1  :  2-isopropylidene-d-glucofuranose  3  :  5-mono-  , 
borate  (II),  m.p.  90 — 100°,  which  is  acetylated  (AczO,  NaOAc)  and 
hydrolysed  to  1  :  2-isopropylidene-d-glucofuranose  6-acetate  (III) ;  1 J 
Ac20  and  C6H5N  afford  (III)  and  much  1 :  2-fsopropylideneglucose 
3:5:  6-triacetate.  (II),  CaH5N,  and  (0Me-CH2-C0)20  afford  1 :  2-iso- 
propylidene-A-glucofuranose6-methoxy acetate, m.p.  95°.  (III),PhCHO, 
and  ZnCl2  (better  than  P2Os)  give  3  :  5-benzylidene-l  :  2-isopropyl- 
ideneglucose  6-acetate,  which,  with  K0H-Me2S04,  gives  3  :  5  benzyl- 
idene-6-methyl-l  :  2-isopropylideneglucofuranose  (IV)  and  some 
3  :  5-benzylidene-l  :  2-iaopropylideneglucofuraiiose,  m.p.  148-5 — 
150°.  (IV)  gives  on  hydrolysis  (0-5n-H2SO4,  in  aq.  EtOH)  6-methyl- 
glucose,  m.p.  144 — 145°  [osazone,  m.p.  186 — 187°;  tetra(azobenzoate), 
m.p.  141 — 143°,  [u]|§52  +180°  in  CHCla],  and  is  reduced  (Pd-C,  H2) 
to  6-methyl-l  :  2-isopropylideneglucofuranose,  m.p.  71°,  which,  with 
KOH  and  CH2PhCl,  gives  3  :  5-dibenzyl-6-methyl-\  :  2-iso propyl- 
idensglucofuranose,  b.p.  208 — 211°/0-05  mm.,  m.p.  39 — 41°,  [a]?? 

—  40-56°  in  CHC13.  Methanolysis  affords  3  :  5-dibenzyl-6-methyl- 
(a  +  f})-methylglucofuranoside,  b.p.  185 — 192°/0-05  mm.,  [a]i>0 

—  30-9°,  further  methylated  (Me2S04,  KOH)  to  3  :  5-dibenzyl-2  :  6 -di¬ 
methyl-la  +  f})-methylglucofuranoside,  b.p.  203 — 207°/0-01  mm., 
[a]|?  —21-05°  in  CHC13.  which  is  hydrogenated  (Pd-C)  to  2  :  6 -di¬ 
methyl-^  +  fl-)-methylglucofu.ranoside  (V),  b.p.  118 — 120°/  0-05  mm., 
j  a  +5-17°  in  C-H Cl 3  converted  into  the  equilibrium  pyranoside 
mixture,  b.p.  130°/0-01  mm.,  [a]|?  +0-37°  in  EHC13,  with  MeOH- 
HC1.  (V)  is  hydrolysed  by  aq.  HC1  to  2  :  6-dimethylglucose,  [a'u 
+  59-8° -+ +63-3°,  which  affords  6-methylglucosazone  with 
NHPh-NH2.  2  :  6 -Dimethylglucose  1:3:  4 -trisazobenzoate  exists 
in  two  forms,  m.p.  205 — 207°,  [ ci] —275°  in  CHC13,  and  (more 
sol.)  m.p.  128 — 131°,  [aJjjlJjj  —172“  in  CHC13.  2:3:  4-Trimethyl- 
glucose  1  :  6-bisazobenzoate  has  m.p.  133°  (cf.  A.,  1943,  II,  255). 

J.  Wa. 

Chemistry  of  sulphite  cooking.  XLI.  Effect  of  sulphite-cooking 
acids  on  different  types  of  sugars.  Fermentation  of  sulphite  liquors 
of  diverse  origins.  E.  HSgglund,  H.  Heiwinkel,  and  T.  Bergek  (/. 
pr.  Chem.,  1943,  [ii],  162,  2 — 18). — Heating  fructose  in  H 20  con¬ 
taining  CaO  (1-2%)  and  S02  (4-43%)  at  75°,  removing  polythio-acids 
by  H2S04  at  75°,  SOa  in  air  at  pH  6,  and  sugars  by  fermenting,  and 
finally  treating  with  BaC03  gives  a  Ba  salt  and  thence  the  brucine 
salt,  C9H130,,H2S03,C23H2604N2,  m.p.  258°  (corr.),  of  a  fructose- 
sulphonic  acid.  This  loses  SOa  when  evaporated  in  HaO  or  slowly 
when  heated  (not  cold)  in  2rt-NaOH  or  10 — 15%  H,S04,  and  does 
not  reduce  Fehling’s  solution.  It  is  probably  a  rearrangement 
product  of  the  primary  unstable  additive  product.  Small  amounts 
of  sugar-sulphonic  acids  (A)  are  present  in  sulphite  liquor  prepared 
at  low  pH,  but  in  less  acid  solutions  are  converted  by  hydrolysis  and 
oxidation  into  aldonic  acids.  The  stability  of  the  additive  product 
of  glucose  and  S02  is  a  max.  at  pH  6-6,  decomp,  becoming  very  rapid 
particularly  at  higher  pH.  (A)  are  not  fermentable  and  hardly 
affect  the  fermentation  of  glucose.  The  unstable  sugar-SOa  products 
of  sulphite  liquor  are  also  not  fermentable  but  strongly  decelerate 
the  fermentation  of  glucose.  Acidic  liquors  yield  a  sugar-sulphonic 
acid  with  a  low  Cu  no.  which  is  greatly  increased  after  hydrolysis; 
a  more  alkaline  liquor  gives  different  acids  for  which  the  change  in 
Cu  no.  is  much  less.  Prior  treatment  of  sulphite  liquor  with  alkali 
increases  the  fermentation  7 — 10  times  by  destruction  of  the  labile 
additive  products.  R.  S.  C. 

Effects  of  high  pressure  on  the  inversion  of  sucrose  and  the 
mutarotation  of  glucose. — See  A.,  1943,  III,  683. 

Hellebrin,  a  crystallised  glycoside  from  Helleboris  niger  root.  W.  fi 
Karrer  (Helv.  Chim.  Acta,  1943,  26.  1353 — 1367). — The  drug  is  de- 
fatted  with  EtzO  and  extracted  with  HeO.  The  aq.  extract  is  treated 
successively  by  Pb(OAc)2  and  Na2HP04  after  which  the  glycoside  is 
adsorbed  on  C.  The  adsorbate  is  extracted  with  MeOH-CH2Cl2  and 
the  residue  from  this  extract  is  treated  with  abs.  EtOH,  thereby 
giving  crude  hellebrin  (I),  CaaHa20,5,  best  cryst.  from  MeOH.  It  has 
m.p.  283—284°,  [a]g>  -23-4°±0-2"  in  50%  MeOH.  (I)  gives  a  red 
colour  in  cone.  HaS04  and  a  blue  to  green  Licbermann  cholestol 
reaction.  It  does  not  give  the  Legal  test  or  the  Baljet  reaction,  thus 
indicating  the  presence  of  a  6-  rather  than  a  5-membered  lactone 
ring.  This  probability  is  confirmed  by  the  close  similarity  of  the 
absorption  spectra  of  (I),  scillaren  A,  and  bufagin.  The  negative 
reaction  of  (I)  with  CC13*C02H  indicates  the  absence  of  a  double 
linking  in  the  hydrophenanthrene  ring  system.  Physiologically  (I) 
is  second  only  to  convallatoxin  (II)  in  cardiac  activity.  (J)  ;s  no£ 
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converted  into  a  cryst.  genin  by  boiling  aq.  or  aq.  alcoholic  H2SO,; 
the  sugar  component  is  glucose.  When  kept  in  2*5%  HC1— MeOH 

Me 
R 

ro?:, 


R  =  -c<™>co , 


at  38°  for  several  days  (I)  affords  a-methyl-d-glucoside  and  a  com¬ 
pound  (III),  m.p.— 206°,  which  contains  1  OMe  but  no  active  H. 
The  ready  inethylation  indicates  the  presence  of  CHO  as  in  (II), 
fc-strophanthin,  and  /3-antiarin ;  the  action  of  the  acid  leads  to  loss 
of  sugar  and  1  H20  and  production  of  a  cyc/osemiacetal  with  simul¬ 
taneous  etherification  of  the  OH  of  the  acetal.  This  behaviour  con¬ 
sidered  in  conjunction  with  the  constitution  of  the  known  cardiac 


OHC 


ky4\ 

/nAa? 

-12^2lOio'0*ls^/\s^/) 


■OCHlCH-CO.Me 

I! 

•CH  (IV.) 


glucosides  suggests  the  structures  (I)  and  (II).  KOH-MeOH  at  0° 
and  subsequently  at  room  temp,  transforms  (I)  into  Me  isohelle- 
brinate,  C37H61016,  decomp.  —230°,  softens  at  195 — 200°,  which  has 
very  little  cardiac  activity.  (I)  and  boiling  Ac20-NaOAc  give 
hellebrin  hepta-acetate ,  m.p.  (indef.)  159 — 165°,  in  which  all  the  Ac 
residues  are  in  the  sugar  component.  H.  W. 

Chemical  nature  of  vitamin-/’. — See  A.,  1943,  III,  579. 

Limit  dextrins  and  starch.  V.  Fermentability  of  starch  break- 
down-products. — See  A,,  1943,  III,  684. 
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Enzymic  degradation  of  starch.  Structure  of  starch  molecules. 

K.  Myrbick  (J.  pr,  Chem.,  1943,  [ii],  162,  29— 62).— A  lecture. 
Starch  is  a  much- branched  chain  mol.  Enzymes  degrade  all  the 
straight-chain  parts  until  they  meet  a  P  substituent,  a  branch,  or  an 
isomaltose  linking.  Limit  dextrins  contain  these  "  abnormal " 
portions.  Enzymes  first  anchor  themselves  to  the  non-reducing  end 
of  the  chain  and  attack  the  sixth  unit  (which  is  near  in  space)  and  so 
lead  often  to  many  six-unit  dextrins  or  six-membered  rings. 

R.  S.  C. 

Micellar  theory  of  cellulose.  T.  Lieser  (Ber.,  1941,  74,  [B],  708 — 
714). — In  reply  to  Staudinger  (A.,  1938,  II,  45)  it  is  pointed  out  that 
the  results  of  recent  work  (which  is  reviewed)  make  it  clear  that  the 
majority  of  the  reactions  of  cellulose  and  its  derivatives  are  micellar, 
not  macromol.,  in  character.  When  by  special  methods  the  micelles 
are  themselves  dispersed  as  macromols.,  all  the  functional  groups  are 
reactive,  whereas  normally  those  in  the  interior  of  the  micelles  do 
not  react  since  they  are  inaccessible.  F.  L.  U. 

Fine  structure  of  cellulose  fibre. — See  A.,  1943,  I,  300. 

Electron-microscopic  investigation  of  degradation  of  cellulose  fibres. 
—See  B.,  1943,  II,  345. 


III.— HOMOCYCLIC. 

Demjanoff’s  reaction  for  the  enlargement  of  rings.  Y.  R.  Naves 
and  P.  Bachmann  ( Helv .  Chim.  Acta,  1943,  26,  1334 — 1337  ;  cf. 
_Demjanoff  et  al..  A.,  1903,  i,  403).- — The  hydrocarbon  fraction  which 
'accompanies  cyc/ocitronellol  and  the  tnmethylcycloheptanols  when 
Demjanoff’s  reaction  is  applied  to  dihydrocyc/ogeranylamme  con¬ 
tains  2-methylene- 1  :  1  :  3-trimethylcyc/ohexane  in  addition  to 
1:1:  4-trimethykyc/oheptene.  H.  W. 
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Attempted  synthesis  of  a  cyc/ooctatetraene.  els— /ra/ts-Isomerism 
of  substituted  di-  and  tri-phenylbutadienes.  G.  B.  Bachman  and 
R.  I.  Hoaglin  {J.  Org.  Chem.,  1943,  8,  300 — 315). — Attempts  to  pre¬ 
pare  cye/ooctatetraene  (I)  by  a  Pschorr-type  synthesis  from 
CHPh!CH-CH!CH‘C6H4-NH2-o  [A)  failed.  Reactivity  of  (I)  is 
expected  because  inability  to  assume  a  planar  form  prevents  its 
having  a  high  resonance  energy.  rycfoDecapentadiene 
/?\S\  should  be  more  “  benzenoid  ’’  since  it  can  assume  the 
;  ||  planar  form  annexed.  Three  steric  forms  of  (A)  or  its 

derivatives  are  synthesised.  Structures  assigned  below 
are  based  mainly  on  analogy.  cis-trans-a-PA««yf-S-o- 
nitrophenylpentadienoic  acid  (II),  m.p.  208 — 209°,  is  obtained 


(O.) 


H'S - fi-H 

COjH'C'Ph  H-C-CtH4-N02 


H-C - C-H 

Ph-t-H  CCXH-C-CeHj-NO.  mj 


(80—85%)  from  o-NCVCjHj-CHICH-CHO  (III),  CH2Ph-COaNa 
. .  . - ™u2.rn  u  (III),pbd,  andAc2C 


at  140 — 145°.  It  is  converted  by  Cu  chromite  in  quinoline  at  210 — 
220°  into  cis-ijaxis-a-phenyl-B-o-nitrophenylbutadienj:  (IV)  (75%), 
m.p.  79 — 80°,  and  is  reduced  by  boiling  FeSO,-NH3  II, O  to  cis- 
tra.ns-a-phenyl-S-o-aminophenylpentadienoic  acid  (85 — 90%),  m.p. 
202 — 203°,  which  by  decarboxylation  affords  cis-trans-a  phenyl  S-0  - 
aminophenylbutadiene  (V),  an  oil  ( hydrochloride ,  softens  195°, 
decomp.  210 — 215°).  oNOj-CjHj-CHj-COjNa  [best  (55%)  obtained 
from  CH2Ar-C0-C02H  by  H2OJ,  (III),  and  AcsO  at  110—120°  give 
tTans-tT&ns-b-phenyl-a-o-nitrophenylpentadienoic  acid  (VI)  (23-5%), 
m.p.  203 — 204°,  converted  by  Cu  chromite  in  quinoline  into  trans- 
ti&ns-a-phenyl-S-o-mtrophenylbutadiene  (VII),  m.p.  98 — 99°,  which 
is  also  obtained  from  (IV)  by  a  trace  of  I  in  boiling  PhN02  and  in 
10%  yield  by  treating  CHPhiCH-CHiCH'COjH  in  COMe2  with 
o-N02-C,H,'N2C1  in  aq.  HC1  and  treating  the  product  with  aq. 
CuClj-NaOAc.  FeSO,  -NH3  reduces  (VII)  to  trans-trans  a  phenyl- 
&-o-aminophenylbutadiene,  m.p.  132 — 133°  (hydrochloride,  decomp. 
224 — 226°),  which  is  also  obtained  from  (V)  by  boiling  dil.  H2S04. 
txa.tis-cis-y-Phenyl-a.-o-nitrobenzylidene-Cra-butenoic  acid  (VIII),  m.p. 
187  188°,  is  obtained  (17%)  from  0-NO2-C6Hj-CHO  (IX), 

CHPh:CH-CH2-C02Na,  and  Ac20  at  100°  or  (64%)  from 
CHPh:CH-CH2-C02H,  (IX),  PbO,  and  AcaO;  with  FeSOj-NHj  it 
gives  the  lactam,  m.p.  257 — 258°,  of  trans  trans  y  phenyl-u-0-ammo- 
benzylidene-AO-butenoic  acid.  The  cis- acid  (X),  m.p.  (solvent-free) 

H-C - C-COsH  C02H-C - ft-CO.H 

Ph-C-H  NO.-C.H.-C-H  (Vm.)  (X.)  Ph-C-Ph  NO,-C«H.-C-H 

237 — 238°  (decomp.)  (improved  prep. ;  cf.  Stobbe  et  al..  A.,  1906, 
i,  91),  with  FeSOj-NHj  gives  the  amorphous  cts-NHs-acid  (XI) 
(hydrochloride,  decomp.  276 — 278°)  ( loc .  cit.),  but  with  a  trace  of  I 
in  boiling  PhNOa  gives  an  anhydride  (XII).  m.p.  256 — 257°,  hydro¬ 
lysed  by  alkali  to  an  isomeride,  +H20,  of  (X)  which  after  softening 
at  —130°  re-forms  (XII).  Attempts  to  cyclise  (XII)  failed. 

R.  S.  C. 

Number  of  structural  isomerides  in  simple  ring  compounds.  II. 

T.  L.  Hill  (/.  Physical  Chem.,  1943,  47,  413— 421).— Mathematical. 
Equations  permitting  the  calculation  of  the  no.  of  structural  isomer- 
ides  in  a  simple  symmetrical  ring  of  n  members  for  any  val.  of  n  and 
for  any  kind  of  substitution  have  been  derived  (cf.  A.,  1943,  II, 
296).  C.  R.  H. 

New  benzene  substitution  rule.  G.  N.  Copley  (Ind.  Chem.,  1943, 
19,  505 — 510). — If  X  be  the  atom  attached  to  the  C,H„  nucleus  in  a 
compound  C6H4XY  then  the  group  Y  which  contains  X  is  an  o-p- 
directing  group  when  the  valency  of  X  is  >4  and  a  a, '-directing 
group  when  the  valency  of  X  is  <4.  Although  the  rule  holds  good 
in  nearly  all  cases  where  the  valency  is  taken  to  be  the  ordinary 
classical  valency  of  the  atom  in  question  it  is  more  satisfactory  to 
determine  the  valency  by  the  four-bond  max.  rule,  which  is  discussed 
in  detail:  it  is  then  in  complete  accord  with  the  electronic  theory. 

H.  W. 

Alkylation  oi  aromatic  hydrocarbons. — See  B.,  1943,  II,  309. 

Physical  data  oi  p-alkyltoluenes. — See  A.,  1943,  I,  300. 

Scission  of  alkyl  groups  in  the  Friedel-Crafts  reaction.  J .  von  Braun 
and  O.  Schattner  (Ber.,  1941,  74,  [B],  22 — 26). — When  the  chlorides 
of  dialkylacetic  acids  (CHR2-COCl)  react  (Friedel-Crafts)  with 
C6H,  there  are  formed,  in  addition  to  COPh-CHR2,  higher-boiling 
homologues  containing  a  group  R  in  the  />-position  since  oxid¬ 
ation  yields  £-C6H4(C02H)2  (I).  «-C10H21Br  condensed  with  »- 

C10H21-CH(CO2Et)2  gives  Et,_  didecylmalonate ,  b.p.  196— 198°/0  2 
mm.,  which  is  hydrolysed  (alkali)  and  decarboxylated  to  give  di-n- 
decylacetic  acid,  m.p.  54°  (Me  ester,  b.p.  218 — 222°/13  mm.,  m.p. 
26°).  The  chloride,  b.p.  240—242°,  with  A1C13  and  C6H„  (standard¬ 
ised  conditions)  affords  mainly  w-di-n-decylacetophenone  (II),  b.p. 
218 — 220°/0-3  mm.,  and  a  small  quantity  of  an  oil,  C3aH680,  b.p. 
290— 300°/0-3  mm.,  oxidised  by  HNOa  to  (I).  (II)  gives  no  cryst. 
derivatives  and  is  reduced  (Ni,  H2)  to  fl-decyldodecvlbenzene  [ flfl-didecyl - 
ethylbenzene],  b.p.  218— 222°/0-7  mm.  Diheptylacetic  acid,  m.p. 
28°,  b.p.  200°/13  mm.,  is  conveniently  obtained  from 
(CjH16)2C(C02Et)2,  b.p.  200°/13  mm.;  the  chloride,  b.p.  178 — 180°/ 
14  mm.,  C6H6,  and  A1C13  give  diheptylacetophenone ,  b.p.  224 — 228°/12 
mm.,  reduced  (Clemmensen)  to  fl-heptylnonylbenzene  [fip-diheptyl- 
ethylbenzene],  b.p.  203 — 205°/14  mm.,  and  an  oil  C29H10O  [?  heptyl- 
phenyl  a-heptyloctyl  ketone],  b.p.  270 — 274°/0'5  mm.,  oxidised 
(HNOj)  to  (I).  Di/wamylacetyl  chloride,  b.p.  106°/12  mm.,  C„H6, 
and  A1C13  give  (D-diisoamylacetophenone ,  b.p.  172 — 176°/12  mm., 
reduced  (Clemmensen)  to  e-meihyl-p-isoamylhexylbenzene,  b.p.  145 — 
150°/11  mm.,  and  a  compound,  C23H380,  b.p.  216 — 218°/0-3  mm. 
PrvCOCl  gives  iso butyrophenone ,  b.p.  210 — 230°,  as  sole  product., 
iso-CjHjj-CHMe-COCl  affords  methylisoamylacetophenone,  b.p.  152 — 
154°/16  mm.,  and  a  substance,  C19H3,,0,  b.p.  180 — 220°/0-2  mm. 
SB-Diisoamylethyl  bromide  and  KCN  give  100%  of  ( iso - 
4£,6Hi1)2CH-CH2'CN,  b.p.  1 26°/l  1  mm.,  hydrolysed  to  the  acid,  b.p. 
161 — 163°/11  mm.,  via  the  amide,  m.p.  91°;  the  chloride,  b.p.  120 — 
125°/13  mm.,  C9H6,  and  AlCl3>give  exclusively  (S/1-dii.soamylpropio- 
phenone,  b.p.  190 — 195°/13  mm.  J.  Wa. 

Diene  synthesis  with  )3-nitrostyrene.  C.  F.  H.  Allen,  A.  Bell,  and 
J.  W.  Gates,  jun.  (J.  Org.  Chem.,  1943,  8,  373 — 379). — CHPhlCH-NCL 
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(I)  reacts  readily  with  dienes  (cf.  A.,  1937,  11, 147).  With  (CH2:CH)2in 
PhMe  at  150°,  isoprene  at  70—80°,  (CH2:CMe)2  at  100°,  (CHPhICH), 
or  {CH2:CPh)2  in  o-C6H4C12,  (I)  givds  \-nitro-2-phenyl-  (II)  (70%), 
m.p.  103°,  \-nitro-2-phenyl-4-  or  -5-methyl-  (58%),  m.p.  52°,  l-nitro- 

2- phenyl-4  :  5-dimethyl-  (III)  (82%),  m.p.  96°,  \-nitro-2  :  3  :  ^-tri- 
phenyl-  (IV),  m.p.  130°  (with  N  oxides  and  a  product,  m.p.  76°),  or 
\-nitro-2  :  4  :  5-triphenyl- A*-cyclohexene  (9%),  m.p.  175°,  respec¬ 
tively.  With  cyclo- hexa-  or  -penta-diene,  (I)  gives  l-nitro-2-phenyl- 

3  :  6-endo-methylene-  (100%),  b.p.  145°/1  mm.,  and  -ethylene- A4- 
cyclo  hexene  (25%),  b.p.  138 — 142°/1  mm.,  respectively.  With 
phellandrene,  it  gives  a  product,  C18H2302N  (25%),  m.p.  85°,  b.p. 
195°/1  mm.  With  tetraphenylcyc/opentadienone  in  C6H3C13  (no 
reaction  in  absence  of  a  solvent),  (I)  gives  C6HPh6,  CO,  and  N  oxides. 
With  10-methylene-9-anthrone  in  boiling  AcOH,  (I)  gives  N  oxides, 

3- phenylbenzanthron-7-one,  and  2-nitro-3-phenyl-\  :  2  :  3  :  3a -tetra- 
hydrobcnzanthr-7-one  (3%),  m.p.  255°  (oxidised  by  CrOa~AcOH  to 
1-benzoylanthraquinone).  With  1  :  2-diphenyl-  or  1  :  2-diphenyl- 

4  :  5-dimethyl-isobenzfuran  in  boiling  EtOH,  (I)  gives  3-nitro-l  :  4- 
epoxy- 1  :  2  :  4-triphenyl-l  :  2  :  3  :  4-  (V)  (100%),  m.p.  163°,  and 
-1:2:  4-triphenyl-6  : 7-dimethyl-l  :  2  :  3  :  4 -tetrahydronaphthalene  (VI) 
(100%),  m.p.  182°,  respectively.  Furan,  sylvan,  and  2  :  5-dimethyl- 
furan  do  not  react  with  (I)  at  100°  or  in  a  sealed  tube.  Br  converts 

(II)  or  (III)  in  cold  CHC13  into  4  :  5-dibromo-l-nitro-2-phenyl-cyc\o- 
hexane,  m.p.  107°,  and  -4  :  5-diniethylcyclohexane ,  m.p.  69°,  respec¬ 
tively,  but  (IV)  gives  only  (CHPhBr-CHBr)2.  The  K  (?  Na)  salt  of 
(HI)  with  Br-EtOH  gives  \-bromo-\-nilro-2-phenyl-4  :  5 -dimethyl- 
A4-cyclo hexene,  m.p.  68 — 69°,  which  decomposes  explosively  if 
heated  alone  or  regularly  in  p- cymene  at  100 — 165°,  or  violently  if 
distilled  at  3  mm.  Hydrogenation  (Raney  Ni;  EtOH)  of  (II)  or 

(III)  gives  2-phenyl-  ( hydrochloride ,  m.p.  >220°)  or  2-phenyl-4  :  5- 

dimethyl-A4-cycfohexenylamine,  b.p.  129 — 132°/3  mm.  [hydro¬ 
chloride,  m.p.  173°  (decomp.)],  respectively.  30 — 32%  HBr-AcOH 
at  room  temp,  and  then  the  b.p.  dehydrates  (V)  or  (VI)  to  3-nitro- 
1:2:  4-triphenyl- ,  m.p.  218 — 219°,  or  -1:2:  4-tripkenyl-G  :  7-di¬ 
methyl-naphthalene,  m.p.  237 — 238°,  respectively,  reduced  by  Zn 
dust  in  AcOH  to  1  :  3  :  4-triphenyl- ,  m.p.  256 — 257°,  and  1:3:  4 -tri- 
phenyl-6  :  7 -dimethyl-2-naphthylamine ,  m.p.  226 — 227°,  respectively, 
which  by  treatment  with,  successively,  OBu-NO-AcOH-EtOH  at  0°, 
I-ICI-AcOH  at  0°,  and  boiling  EtOH  give  1:2:  4-C10HsPh3  (VII) 
(A.,  1929,  681)  and  1:2:  4-triphenyl-6  :  7 -dimethylnaphthalene 

(VIII).  m.p.  167 — 168°,  respectively.  Styrene  with  isobenzfuran 
or  its  4  :  5-Me2  derivative  in  boiling  xylene  give  1  :  4-epoxy- 1  :  2  :  3- 
triphenyl-,  m.p.  116 — 117°,  and  -1:2:  3-trip keny  1-6  :  7-dimethyl- 
1:2:3:  4-tetrahydronaphthalene,  m.p.  172 — 173°,  and  thence 
(HBr-AcOH)  (VII)  and  (VIII),  respectively.  K.  S.  C. 

Alkyl-oxygen  fission  in  sulphinic  ethers.  M.  P.  Balfe,  J.  Kenyon, 
and  A.  L.  Tarnoky  ( J.C.S. ,  1943,  446  ;  cf.  A.,  1943,  II,  9). — Alkyl-O 
fission  in  sulphinic  esters  may  occur  analogously  to  the  case  of 
carboxylic  esters.  The  racemising  alkyl-O  fission  is  promoted  by 
the  electron-release  of  an  aromatic  substituent  in  the  alkyl  group. 
Rearrangement  of  (  —  )-phenylmethylcarbinyl  /ff-^-toluenesulphinate 
to  dl-p- tolyl  a-phenylethyl  sulphone  involves  alkyl-O  fission. 
Other  examples  are  discussed.  A.  T.  P. 

Magnetic  investigations  of  organic  substances.  XX.  True  carbon 
diradical  with  para  “  free  valencies.”  E.  Muller  and  E.  Tietz  (Bat- 
1941,  74,  [B],  807— 824).— 4  :  3  :  5  :  1-NH2-C„HX12-C02H,  m.p.  291° 
(obtained  in  15%  yield  from  £-NH2-C8H4-C02H  and  KCIO.  in  AcOH- 
NaOAc-conc.  HC1),  gives  (CH2N2-COMe2)  the  Me  ester  (I),  m.p.  82°, 
converted  (Sandmeyer)  into  Me  3  :  5-dichloro-4-iodobcnzoate,  m.p. 
98°.  This  with  "  Naturkupfer  C  "  (previously  heated  in  N2)  at  280° 
affords  Me,  2:6:2':  6' -tetrachlorodiphenyl-4  :  4' -dicarboxylate  (II) 
m.p.  152°,  which  with  £-LiC6H4Ph  in  C,H,  yields  2:6:2':  < V-tctra - 
chloro-4  :  4'-di(hydroxydi-p-diphenylylmethyl)diphenyl  (III),  m.p. 
248—249°  (deep  blue  halochromism  with  cone.  H2S04),  obtained 
with  difficulty  from  admixed  resinous  products.  SOCl2  and  (III)  in 
f  a  give  the  4  :  4  -di(chlorodi-p-dipkenylylmethyl)  derivative, 
m.p.  295—296°,  converted  by  Cu  or  “  mol.”  Ag  in  C,H,  and  N2  into 
a  dark  brown  solution  (layers  >3  mm.  are  non-transparent)  of 
2:6:2':  6'-tetrachloro-4  :  4'-di-p-diphenylylmcthyldiphenyl  (IV). 
The  solution  is  decolorised  rapidly  by  air  giving  a  diperoxide,  bright 
yellow,  m.p.  155 — 156°,  which  does  not  liberate  I  from  acidified  KI. 
Solid  (IV),  m.p.  180 — 182°,  is  diamagnetic  and  is  considered  not  to 
possess  any  diradical  character.  Solutions  are  paramagnetic;  the 
diradical  content  of  a  1-9%  solution  in  C„H,  is  computed  to  be  73  |  7% 
at  20°,  and  80  ih  8%  at  80°.  Comparison  of  the  absorption  speefra 
of  (II)  and  Me  3  :  5-dichlorobenzoate,  m.p.  58°  [by  deamination  of 
(I)],  and  of  (CeH4-C02Me-j&)2  and  MeOBz  shows  that  for  each  pair  the 
difference  is  largely  in  the  height  of  the  extinction.  2  :  6  :  2'  :  0'- 
Tetrachloro-4  :  4'-dibenzoyldiphenyl  and  />-LiCeH4IJh  give  a  non- 
cryst.  dicarbinol  (blue-red  halochromism  with  cone.  H2S04),  which 
with  SOCl2-C6H„  affords  2:6:2':  CP-tetrachloro-4  :  4 ' -di(phenyl-p^ 
diphenylylchloromethyl) diphenyl,  m.p.  272 — 273°.  This  is  converted 
by  Hg,  Cu,  or  Ag  in  CSII6  into  2:6:2':  6'-tetrachloro-4  :  4'-di- 
(phenyl-/>-diphenylylmethyl) diphenyl  (V)  (A.,  1940,  II,  302).  The 
red- brown  solution  contains  the  diradical,  the  amount  of  which 
decreases  with  increased  concn. ;  the  corresponding  peroxide  has 
m.p.  177 — 179°.  Reply  is  made  to  Theilacker  et  al.  (A.,  1940,11,  270), 


who  doubts  the  correctness  of  the  conception  of  compounds  of  the 
type  of  (IV)  and  (V)  as  “  doubled  ”  CAr3.  B- 

Rates  of  dissociation  of  penta-arylethanes.  W.  E.  Bachmann, 
R.  Hoffman,  and  F.  Whitehead  IJ.  Org.  Chem.,  1943,  8,  320 — 330). — 
Rates  of  dissociation  of  C2HAr5  in  o-C6H4Cl2-C5H5N-EtOH  at  80°, 
determined  by  I-C5H5N-EtOH  (A.,  1940,  II,  122),  are  given  as  half- 
lives  in  min.  in  parentheses  below.  CPh2ArNa  and  CHPhaBr  in 
C6He  give  aaflfl-tetraphenyl-a-2-,  m.p.  167 — 168°  (decomp,  in  air), 
190 — 202°  (decomp,  in  N2)  (54-2),  -o-3-,  m.p.  183 — 188°  (decomp,  in 
air),  196 — 198°  (decomp,  in  N2)  (50-3),  and  -o.-6-phenanthrylethane, 
m.p.  149 — 152°  (decomp,  in  air),  152 — 155°  (decomp,  in  N2)  (5-7). 
CPhjArCl,  CHPh2Br,  and  Hg  in  Et20-CeHe-N2  give  aaflfl -tetra- 
phenyl- a-l-phenanthryl- ,  m.p.  123 — 134°  (decomp,  in  air),  125 — 135° 
(decomp.;  vac.)  (0-45) ,  and  -2-fluorenyl-ethane ,  m.p.  168 — 176°  (de¬ 
comp.  in  air),  187 — 190°  (decomp,  in  N2)  (24-4),  reduced  by  red 
P-I-H20-Ac0H-N2  to  diphenyl-2-fluorenylmethane  (I),  m.p.  147 — 
148°,  and  converted  by  I-C6He-EtOH-C5H£N  at  100°  into 
CsH5N,CHPh2I  and  diphenyl-2-fluorenylcarbinol  Et  ether  (II),  m.p. 
115°.  MgPhBr  and  2-benzoylfluorenc  in  Et20-CsH6  give  di- 
phenyl-2-fluorenylcarbinol  (III),  m.p.  143 — 144°,  converted  by 
AcCl-C„Hs  or  HCl-C„H6-CaCl2  into  the  chloride,  m.p.  114 — 115°, 
which  with  Hg-CBHS-N2  and  then  air  gives  the  peroxide,  m.p.  172 — 
173°.  With  H2S04-Et0H,  (III)  gives  its  Et  ether  (II)  and  with 
H2S04-Me0H  gives  its  Me  ether  (IV).  m.p.  108 — 109°,  converted  by 
45%  Na-Hg  in  Et20-N2  and  then  EtOH  and  HaO  into  (I).  Na 
reacts  with  C(!,)  of  the  fluorene  nucleus  of  (I),  since  the  product 
obtained  therefrom  by  Mel  is  2-benzhydryl-9-methylfluorene,  m.p. 
119 — 120°,  which  is  also  obtained  by  treating  the  Na  derivative  of 
(IV)  with  Mel  and  by  treating  9-methylfluorene  with  BzC1-A1C13-CS2, 
boiling  the  product  with  MgPhBr-C6H6,  and  reducing  the  carbinol 
thus  obtained  by  red  P-I— H20-AcOH.  CHPhArBr  (prep,  from 
CHRhAr-OH  by  AcBr)  with  CPh3Na  gives  aaafi-telraphenyl-fi- 1-, 
m.p.  174 — 180°  (decomp,  in  air),  178 — 182°  (decomp,  in  N2)  (12-4), 
-2-,  m.p.  145 — 155°  (decomp,  in  air),  153 — 157°  (decomp,  in  N2) 
(32-8) ,  and  -3 -phenanthryl- ,  m.p.  162 — 174°  (decomp,  in  air),  174 — 
178°  (decomp,  in  N2)  (36-l),-/?-2 -naphthyl-,  m.p.  157 — 158°  (decomp, 
in  air),  177 — 181°  (decomp,  in  N2)  (24-9),  -/3-0-,  m.p.  138 — 144° 
(decomp,  in  air),  146 — 147°  (decomp.;  vac.)  (63-2),  m.p.  149 — 

153°  (decomp,  in  air),  168 — 170°  (decomp.;  vac.)  (54-2),  and  -£-p- 
fluorophenyl- ,  m.p.  150 — 155°  (decomp,  in  air),  156—157-5°  (decomp. ; 
vac.)  (66-6) ,  -fl-o-,  m.p.  139 — 147°  (decomp,  in  air),  170-5 — 171° 
(decomp.;  vac.)  (22-2),  and  -fl-m-tolyl-,  m.p.  149 — 157°  (decomp,  in 
air),  157 — 159°  (decomp.;  vac.)  (41-1),  -]3-o-,  m.p.  141 — 152° 
(decomp,  in  air),  165 — 166°  (decomp. ;  vac.)  (20-2),  and  -fl-m-anisyl-, 
m.p.  139 — 142-5°  (decomp,  in  air),  144 — 144-5°  (decomp.;  vac.) 
(39-6),  -jS-m-,  m.p.  146 — 153°  (decomp,  in  air),  168—169°  (decomp.; 
vac.)  (62-8),  and  -j8-o -diphenylyl-ethane,  m.p.  167 — 173°  (decomp,  in 
air),  175—178°  (decomp.;  vac.)  (10-8).  2-C10H,-CHPh-OH  (prep, 
from 2-ClcH,-CHO and  MgPhBr)  with AcBr-C6Ha gives  a-2-naphthyl- 
benzyl  bromide,  m.p.  74 — 75°.  o-CeH4F-COPh  with  Al(OPr£)3-PrPOH 
gives  o-fluorobenzhydrol,  m.p.  41 — 42°,  and  thence  the  bromide,  b.p. 
172 — 178°/17  mm.  PhCHO  and  w/-C6H4F-MgBr  give  vci-fhioro- 
benzhydrol,  m.p.  26 — 27°,  b.p.  178 — 179°/16  mm.,  and  thence  the 
bromide,  b.p.  192 — 193°/28  mm.  p-Bromobenzhydryl  bromide,  b.p. 
176 — 178°/14  mm.,  and  m-CeHjFh-CHPh-OH,  m.p.  78-5 — 79°  (lit. 
81°),  are  also  prepared.  R.  S.  C. 


Preparation  of  1  :  3-dinitronaphthalene.  H.  H.  Hodgson  and  S. 
Birtwell  (J.C.S. .  1943,  433).— 2  :  4  :  l-Cl0H5(NO2)2-NH2  (I)  (im¬ 
proved  prep.)  is  diazotised  in  H2S04  and  added  to  AcOH  (3  parts  to 
1  part  of  H2S04)  at  <20°,  followed  by  Cu20  at  5°  to  25 — 30 ' ;  1  :  3- 
C10He(NO2)2,  m.p.  146 — 147°,  is  obtained  in  82%  yield,  and  is  also 
formed  (78%)  when  2  :  4-dinitro-^-toluenesulphon-l-naphthalide 
and  N0>S04H-H2S0.,  at  <10°  is  added  to  AcOH  at  <20“,  and  the 
hydrolysed  product  (I)  diazotised  and  treated  with  Cu20. 

A.  T.  P. 


Reactions  catalysed  by  aluminium  chloride.  XXII.  Syntheses  of 
hydrophenanthrene  derivatives.  C.  D.  Nenitzescu,  E.  Cioranescu, 
and  M.  Maican  ( Ber .,  1941,  74,  [B],  687 — 693). — The  mixture  of 
unsaturated  and  Cl-ketoncs  obtained  from  cyclohcxcne ,  CH2Ph-C0Cl, 
and  A1C13  in  PhN02  at  0° — room  temp,  is  reduced  (Na-H20-Et20) 
to  a-c_yr/ohexyl-/3-phenylcthyl  alcohol  (I),  b.p.  170°/15  mm.,  m.p.  56°. 
Ph  hexahydrobenzyl  ketone,  b.p.  170 — 171°/20  mm.  (scmicarbazone,  m.p. 
195°),  from  C„H6,  cyc/ohexylacetyl  chloride  (II),  and  A1C13  at  45°,  is 
similarly  reduced  to  /J-cyc/ohexyl-a-phenylethyl  alcohol,  b.p.  175°/20 
mm.,  which  [like  (I)]  is  converted  by  distillation  with  P206  in  a  vac. 
into  1:2:3:4:9:10:11:  12-octahydrophenanthrene  (contains  a 
little  spiran;  dehydrogenated  to  phenanthrene).  Methylcycfo- 
hexene,  CH2Ph-COCl,  and  A1C13  in  PhN02  give  mixed  ketones  (from 
which  2-methyl- iP-cyc\ohexenyl  CHzPh  ketoxime,  m.p.  153°,  is 
obtained)  reduced  to  a-2-methylcyc\ohcxyl-f}-phenylethyl  alcohol,  b.p. 
179 — 183°/14  mm.,  whence  (P206)  12-methyl- 1  :2:3:4:9:  10:  11:  12- 
octahydrophenanthrene,  b.p.  155 — 157c/l8mm.  2-Methyl-A1-cycfo- 
hexenylacetyl  chloride,  C6H6,  and  AIC13  afford  4-phenyl-2-methyl- 
cyclohe xylacelic  acid,  b.p.  190— 192-/5  mm.,  m.p.  98°.  p -Anisyl 
hexahydrobenzyl  ketone,  b.p.  Ib9  1/0  /5  mm.,  m.p.  45°  ( semi 
carbazone,  m.p.  186°)  [from  PhOMe,  (II),  and  A1C13  in  PhXO.l  is 
reduced  to  the  carbino’  Kw  )  1™- iv-v  o . . . 
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(P.O,  at  3  mm.)  1-methoxy-l  :2:3:4:9:10:11:  12 -octahydrophen-  , 
anthrene,  b.p.  135 — 13T°/3  mm.,  dehydrogenation  (Se)  of  which  gives 
phenanthrene.  A1-cyclo Hexenyl  p-methoxybenzyl  ketone ,  m.p.  112* 
(from  £-OMe-C,H4-CH2-COCl,  cyc/ohexene,  and  A1C13  in  PhNO,) 

'  (semicarbazone,  m.p.  136°),  could  not  be  reduced  satisfactorily. 
.cyc/oPentylacetyl  chloride,  C10H3,  and  A1C1S  in  PhNOa  give  B-ClaH- 
Scyclopentylmethyl  ketone  (III),  b.p.  186 — 187°/3  mm.,  m.p.  61 — 62°, 
reduced  (Na,  aq.  MeOH,  Et.O)  to  fi-cyciopentyl-a-o  :  6  :  7  :  8 -tetra- 
hydro-2-naphthylethyl  alcohol, "b.p.  199 — 200°/5  mm.,  whence  (P2Os) 
|j3  :  4-trimethylene-l  :2:3:4:5:6:7:  S-octahydrophenanthrene,  b.p. 
|l72 — 173°/5  mm.  Dehydrogenation  (Se  at  250°,  then  360°)  of  this 
(gives  some  3  :  4-trimefhylenephenanthrene.  The  oxime,  m.p.  120°, 
of  (III)  with  AcC1-PC15  at  0°  affords  cyclopentylacet-fl-naphthyl- 
amide,  m.p.  125°,  hydrolysed  [HBr  (d  1-49)]  to  (3-C10H,'NH., 

H.  B. 

Reactions  of  hydrazoic  acid.  II.  Quantitative  study  of  the  action 
with  substituted  benzoic  acids.  L.  H.  Briggs  and  J.  W.  Lvttleton 
f  (J.C.S.,  1943,  421—425;  cf.  A..  1942,  II,  140).— Yields  %  of  NHaAr 
_  formed  from  HN3  and  the  following  acids  in  the  Schmidt  reaction, 
cij  using  cone.  H.S04  (POCl3  is  an  unsatisfactory  catalyst)  in  C2HC13  at 
,  40°,  are  :  BzOH  69,  m-C„H4X<02H  (X  =  Cl  75,  Br  72,  I  62,  OH  80, 
fcOMe  77,  OEt  73.  NO,  63,  CN  59.  C02H  57,  Me  42),  o-  80,  and  p 
tl0Me'C6Ht'C02H  78,  o-  68,  and  p-N02,C„H4’C02H  41.  The  rate  of 
reaction  of  the  substituted  acids,  as  determined  by  the  time  of  half 
the  evolution  of  N2,  is,  in  descending  order  of  speed  (i»-series)  :  Me 
>  H  >  OEt  >  OMe  >  OH  >  Br  >  Cl  >  I  >  COaH  >  CN  >  N02. 

.  In  general,  this  is  in  the  reverse  order  of  the  strength  of  the  acids 
(from  dissociation  const.).  0-NO2-CcH,'CO.H  is  an  exception, 
presumably  because  of  an  "  orMo-effect."  Speed  of  reaction 
depends  on  the  character  of  the  substituent  according  as  this  is 
electrophilic,  e.g.,  N02,  or  nucleophilic,  e.g.,  Me.  The  total  vol.  of  Ns 
evolved  and  yield  of  amine  produced  do  not  bear  a  close  relation, 
and  explanations  are  suggested.  No  trace  of  amine  is  obtained 
when  PhOMe,  NPhMe2,  or  PhNOj  is  submitted  to  the  Schmidt 
reaction  at  40°.  The  mechanism  of  the  reaction  is  discussed. 

A.  T.  P. 

Colour  and  constitution.  VII.  Structures  of  mono-  and  di- 
nitronaphthylamines  based  on  their  visual  colours.  Probable 
constitution  of  1  :  2-naphthaauinone.  H.  H.  Hodgson  and  H  S. 
Turner  (J.  Soc.  Dyers  and  Col.,  1943,  59,  218 — 220). — The 
NO2-C10H,-NH2  (I)  (13  known  isomerides)  can  each  resonate  into 
one  of  seven  quinonoid  structures ;  since  all  are  red  except  2:1-, 

3  :  I-,  and  4:  l-NO2-C10H6-NH2,  which  are  yellow,  it  is  suggested 
that  the  other  ten  have  a  single  linking  between  the  central  C  atoms, 
and  the  above  three  have  a  double  linking.  By  analogy,  the  red 
1  :  2-O!C10H,;O  should  also  possess  a  central  single  linking. 
Structures  of  (NO2)2C]0H5-NH2  are  also  discussed,  and  the  effects  of 
•halogen  substituents  on  the  colours  and  structures  of  (I)  are  con¬ 
sidered.  A.  T.  P. 

Sulphanilamide  derivatives. — See  B.,  1943,  III,  279. 

•  Complex  compounds  of  diguanide  with  bivalent  metals.  V 
Copper  and  nickel  m-phenylenebisdiguanidine  and  their  salts.  P. 

Riy  and  S.  K.  Siddhanta  (J.  Indian  Chem.  Soc.,  1943,  20,  200 — 203). 
— m-C,H4(NH2)2,2HCl  and  dicyanodiamide  (2  mols.)  in  hot  HaO  give 
m-phenylenebisdiguanidine  hydrochloride,  which  with  aq.  NHS  and 
aq.  NH3-CuS04  affords  the  complex  sulphate.  This  in  aq.  HC1  with 
KOH  (excess)  gives  the  complex  base, 
[CuB-Ha+](OH)2,  which  forms  the 
anhydro  base  [CuB]  at  110°,  for 
which  the  formula  (A)  is  suggested. 
The  following  salts  are  described  : 
[CuB-H„+]C12,1-5HsO; 
[CuB-H:+]Br2,2H20;  [CuB-H2+]I3; 

[CuB-H+](NO3)2,0-5H2O;  [CuB-H2+]SO4,0-5H2O  ; 
[CuB-H2+1S203,2-5H„0;  [CuB-H2+](CNS)2,H20.  The  analogous  base. 
[NiB-H,+](OH)2,2H20  {gives  [NiB-H2%(OH),  at  85—90°  and  [NiB] 
at  110°},  and  salt,  [NiB-H2+]S04,5H20,  are  described;  the  chloride 
could  not  be  prepared.  S.  A.  M. 

Polarographic  study  of  cis-trans  isomerism  of  azo-compounds.  A. 
Winkel  and  H.  Siebert  ( Ber .,  1941,  74,  [B],  670 — 675). — Two  stages 
are  observed  in  the  reduction  of  solutions  of  (>m-S03K-C6H4-N1)2  at  a 
dropping  Hg  cathode.  Illumination  of  the  solutions  by  a  quartz 
Hg  lamp  causes  the  second  stage  to  diminish  and  ultimately  to 
disappear,  whilst  the  consumption  of  H  (2  atoms  H  per  mol.)  remains 
unaffected.  The  phenomenon  is  attributed  to  the  presence  in  the 
original  solution  of  cis-  and  trans-forms  in  approx,  equimol.  propor¬ 
tion,  the  latter  being  converted  into  the  former  under  the  influence 
of  light.  The  ci«-compound  has  a  deeper  colour  than  the  trans¬ 
compound  and  can  be  cone,  chromatographically  to  the  extent  of 
10%,  or  of  25%  if  the  Et2  ester  is  used.  The  polarographic  behaviour 
of  (INPh),  in  EtOH  solution  is  similar  to  that  of  its  disulphonic  acid. 
The  energy  of  the  cis-trans  transition,  calc,  from  the  reduction 
potentials,  is  IQ-8  kg.-cal.  per  mol.,  in  agreement  with  the  val., 
~12  kg.-cal.,  obtained  from  the  heats  of  fusion.  F.  L.  U. 

Radioactive  disazo-dyes. .  n.  Synthesis  and  properties  of  radio¬ 
active  dibromo-trypan-blue  and  radioactive  dibromo-Evans-blue. 

N  2  (A..  II. 1 


nh-c(:nh)-nh-c-nh2 

I 

V/NH-C(:NH)-NH-t'-NH2 

(A.) 


L.  H.  Tobin  and  F.  D.  Moore  (J.  clin.  Invest.,  1943,  22,  155 — 
159). — o-Tolidine  was  converted  into  the  radioactive  5  :  5'-Br2- 
derivative  by  means  of  e!Br  (obtained  from  EtBr  bombarded  in  a 
cyclotron)  and  this  was  converted  into  the  disazo-dyes  as  usual ;  the 
dry  products  have  activity  ~0-5  i±c.  per  mg.  when  fresh.  The 
brominated  dyes  are  redder  in  shade  than  the  non-brominated  dyes ; 
the  absorption  max.  was  shifted  by  bromination  from  630  to  545  mfi. 
for  Evans-blue  and  from  600  to  550  mft.  for  trypan-blue.  Other 
properties  are  compared. 

Azo-compounds  and  their  intermediates.  XXV.  Aminohydrazo- 
compounds.  P.  Ruggli  and  K.  Holzle  ( Helv .  Chim.  Acta,  1943,  26, 
1190 — 1197). — Partial  hydrogenation  (Raney  Ni-EtOH  at  room 
temp.)  of  p-NH2-C,H4-N2Ph  (I)  gives  NH2Ph  and  p-C6H4(NH3)2. 
Gradual  addition  of  Zn  dust  and  35%  aq.  XH3  to  (I)  in  EtOH  at 
50 — 55°  until  the  solution  becomes  colourless  leads  to  4-amino- 
hydrazobenzene  (II),  m.p.  81 — 84°  to  a  brown  melt,  becomes  yellow 
at  ~50°.  (II)  is  very  unstable  and  decomposes  completely  within 
a  few  hr.  even  in  a  high  vac.  It  is  immediately  disproportionated 
by  Ac20  but  8-acetyl-a-phenyl-fl-p-acetamidophenylhydrazine,  m.p. 
198 — -200°  (decomp.)  (also  -f-MeOII),  can  be  obtained  by  reduction 
of  (I)  in  C6H5N  with  Zn  dust  and  a  little  AcOH  followed  by  acetyl¬ 
ation  with  Ac20;  hydrogenation  (Raney  Ni)  transforms  this  into 
NH2Ph  and  p-C6H4(NHAc)„.  Similarly  o-NH2-C,H4-N2Ph  (III)  is 
reduced  to  2-aminohydr azobenzene,  m.p.  94 — 95°  (decomp.),  becomes 
yellow  at  70°,  which  is  somewhat  more  stable  than  (II),  can  be 
preserved  for  1  day  in  a  vac.,  but  rapidly  becomes  discoloured  in 
air;  reduction  of  (III)  by  Zn  dust  in  C2H5N  containing  a  little 
AcOH  followed  by  acetylation  (AcaO)  yields  1-acetamidohydr azo¬ 
benzene,  m.p.  167 — 168°  (decomp.),  oxidised  by  yellow  HgO  to 
o-NHAc-C6H4-N2Ph.  m-NH2-C6H4-N2Ph  is  reduced  by  NH3-H.S  in 
EtOH  to  3 -aminohydrazobenzene,  m.p.  107°,  which  is  moderately 
stable  in  air  when  dry.  4-Amino-4'-phenylhydrazinodiphenyl,  m.p. 
139 — 141°  (disproportionation),  becomes  pale  yellow  at  ~100°, 
obtained  by  reduction  (H2S)  of  the  azo  compound,  is  moderately  stable 
in  air  and  gives  an  Act  derivative,  NHPh'NAc'C6H4-C6H4-NHAc, 
m.p.  232 — 233°,  catalytically  hydrogenated  to  NH2Ph  and 
(C„H4-NHAc)2.  H.  W. 

Union  of  aryl  nuclei.  VI.  Reactions  with  l-aryl-3  :  3-dimethyl- 
triazens.  J.  Elks  and  D.  H.  Hey  [with  (in  part)  J.  W.  Haworth  and 
C.  W.  Pritchett]  ( J.C.S. ,  1943,  441^45;  cf.  A.,  1940,  II,  338).— 
NMe,-N!NAr  are  prepared  from  ArN2Cl-33%  acf.  NHMe2-30%  aq. 
Na2C03.  l-Phenyl-3  :  3-dimethyltriazen,  b.p.  125 — 127°/19  mm., 
with  boiling  C6H6-dry  HC1  gives  NHMe2,  PhCl,  and  Ph2  (25%; 
increased  to  37%  in  C6H6-AcOH),  with  PhN02  at  100°  (bath)  gives 
a  mixture  (35%)  of  p-  (I)  and  o-C5H4Ph-N02,  and  with  C5H5N-HC1 
at  100°  (bath)  yields  2-,  3-,  and  4-phenylpyridine  (51%)  1-p- 

Nitrophenyl- 3  :  3-dimethyltriazen,  m.p.  144 — 145°,  affords  (I)  (52%) 
with  CeHe-HCl,  and  with  C5H5N-HC1  gives  50%  of  2-  +  3  p-nitro- 
phenylpyridine ;  the  m-Ar02-isomeride,  m.p.  99 — 100°,  with  C6H6— 
HC1,  but  not  with  C6H6-AcOH,  yields  m-C6H4Ph-N02  (53%). 

1- 0 -Carboxyphenyl-,  m.p.  124 — 126°  (decomp.)  (C„H6-HC1  gives 
o-C6H4Cl-COaH  and  no  diarvl),  and  1-/ 3-naphthyl-3  :  3 -dimethyltriazen, 
m.p.  57 — 58°,  are  prepared;  the  latter  and  C6H„-AcOH  yield 

2- Cj0H,Ph  (36%),  andC5HsN-HCl  give  mixed 2-pyridylnaphthalenes 

(41%)  and  thence  isomeric  picrates,  m.p.  199 — 200°  (base,  m.p. 
99 — 100°),  177—178°  [base  (II),  m.p.  69 — 70°],  and  216—217°. 
/9-C10H,'N2Cl  and  C6H5N  at  20—25°,  and  then  SnCl2-HCl-AcOH, 
afford  (II),  also  obtained  from  /3-C10H,-NAc-NO  and  C5H5N.  1-5'- 
Quinolyl-3  :  3-dimethyltriazen,  m.p.  30 — 40°  (impure),  with  C6H6- 
HC1  gives  5-chloroquinoline  ( picrate ,  m.p.  220 — 223°)  and  5-phenyl- 
quinoline  (13%),  m.p  82—83°  (picrate,  m.p.  210—211°).  l-Phenyl- 
3  ■  3-dimethyltriazen-3'  :  4' -dicar bo xylimide,  m.p.  251 — 253°  (decomp.) 
[from  4:1:  2-NH,-C6H,(CO)2NH  (III)],  and  C6H„-HC1  give  a 
little  4:1:  2-C6H3Ph(CO)2NH  (IV).  and  with  CSH5N-HC1,  a  mixture 
(49%)  of  4 -pyridylphthalimides.  m.p.  232— 243  ,  also  obtained  (m.p. 
238 — 245°)  from  diazotised  (III)  and  C5H5N  at  40 — 50°.  Me2 
l-phenyl-3  :  ‘i  dunelhyltriazen-3’  :  4' -dicarboxylate ,  m.p.  74—75°,  and 
C.H.-HC1  yield  4:1:  2-C6H3Ph(C02Me)2  (V)  (66%).  l-o -Carbo- 
methoxyphenyl-3  :  3-dimethyltriazen,  b.p.  180 — 182°/18  mm.,  and 
molten  2-C10H7-OMe-HCl  or  -AcOH  at  100°  (bath)  afford  2  :  1- 
OMe-C,cH.-C6H4-C02Me-o  (25  or  29%  respectively).  Diazotised 
(III)  and*  C6H,-aq.  NaOAc  at  5—10°  give  (IV),  and  1:2:4- 
(CO.Me)2C6H3-N2Cl  and  C6H6-aq.  NaOH  or  -NaOAc  yield  (V)  (34  or 
52%  respectively).  A-  T-  p- 

Production  of  phenol  from  cyc/ohexanol  and  cyc/ohexanone. — See 
B.,  1943,  II,  341. 

manufacture  of  phenols.— See  B.,  1943,  II,  341. 

Absorption  spectra  of  m-substituted  phenols  ;  influence  of  nucleo¬ 
philic  substituents  on  electronic  mobility. — See  A.,  1943,  I,  271. 

Mesomeric  anions  containing  nitro-groups. — See  A.,  1943,  I,  295. 

Amino-acid  ester  salts  of  phenols. — See  B.,  1943,  II,  341. 

Peroxidic  degradation  of  substituted  aromatic  aldehydes  and 
ketones  to  the  corresponding  phenols.  II.  Degradation  with  per¬ 
acetic  acid.  A.  von  Wacek  and  A.  von  Bezard  (Ber.,  1941,  74,  [B], 
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845 — 857). — o-OH-CjHj-CHO  is  oxidised  by  Ac02H  [containing 
0-5%  of  />-C6H4Me-S03H  (I)  unless  stated  otherwise]  at  35 — 40°  to 
muconic  acid  and  some  0-OH-C6H4OCHO  (II),  b.p.  125°/12  mm. 
(with  NHPh-NHj  gives  ?  N-formyl-N' -phenylhydrazine ,  m.p.  147°), 
readily  hydrolysed  to  o-C6H4(OH)2.  Use  of  Ac,0-Ac02H  at  25° 
affords  88%  of  (II),  which  with  Et20-CH2N2  gives  o-anisyl  formate, 
b.p.  109°/12  mm.,  hydrolysed  to  guaiacol.  These  results  support  the 
rearrangement  mechanism  (a)  (A.,  1943,  II,  260)  but  do  not  preclude 
( b )  direct  attack  by  O  at  the  C  carrying  CHO.  That  both  mechan¬ 
isms  can  operate  is  proved  for  6:3:  l-OH’CgHjMe'CHO,  which  with 
AcOH-Ac02H  [(I)-free;  otherwise  acetylation  occurs  also],  methyl- 
ation  of  the  product,  and  subsequent  hydrolysis  gives  3:1:4- 
OH-CjHjMe-OMe  (III)  ( b )  and  its  4:1:  3-isomeride  (IV)  (a) ; 
similarly  2:4:  l-OH-C6H3Me-CHO  yields  (III)  (a)  and  (IV)  ( b ). 
^>-OH-C6H4-CHO  with  Ac20-Ac02H  gives  ^-OH>C8H4OAc  and  p- 
C6H4(OAc)2;  with  AcOH-Ac02H  [(I)-free]  p-hydroxy phenyl  formate, 
b.p.  150°/12  mm.,  m.p.  57°,  results.  The  following  oxidations  are 
also  effected:  o-OMe-CaH1-CHO  to  o- OMe-CaH4-OCHO  (99%); 
3:4:  l-tOMe^CgH-dCHO  to  3  :  4-dimethoxyphenyl  formate,  m.p. 
57°;  £-OMc-C„H4-COMe  to  £-OMe-C6H4-OAc ;  to-OH-C6H4-CHO 
and  o-  and  m-N02-C6H4-CH0  to  the  corresponding  acids.  H.  B, 

Stability  of  2  ;  2-dihydroxy  diphenylmethane.  C.  A.  Buehler, 
D.  E.  Cooper,  and  E.  O.  Scrudder  (J.  Org.  Chem.,  1943,  8,  316 — 
319). — £-C6H4Br-OH  and  CH20  in  H2S04-H20  at  80 — 90°  give  5  :  5'- 
dibromo-2  :  2' -dihydroxy diphenylmethane  (I),  m.p.  183 — 184°  (di¬ 
benzoate,  m.p.  192°),  reduced  by  Na  in  tt-CjHjpOH  at  160 — 170°  to 
the  stable  (cf.  lit.)  2  :  2 ' -dihydroxy diphenylmethane  (II),  m.p.  119 — 
120°  (dibenzoate,  m.p.  76 — 77°),  which  gives  xanthene  when  heated 
at  150 — 160°  and  then  distilled.  o-OH'CsH4'CH2'OH,  ^>-CjH4ChOH, 
and  a  little  cone.  HC1  at  30°  give  b-chloro-2  :  2 ' -dihydroxy diphenyl¬ 
methane,  m.p.  128 — 129°  (dibenzoate,  m.p.  80 — 81°),  reduced  as  above 
to  (II).  With  K0H-Me2S04-C0Me2~H20,  (I)  gives  the  Me2  ether, 
m.p.  107-5°,  and  thence  (Cr03-AcOH)  (2:5:  l-OMe-C6H3Br)2CO, 
m.p.  123—124°.  R.  S.  C. 

Synthetic  cestrogens.  II.  Configuration  of  synthetic  cestrogens. 

F.  von  Wessely  and  H.  Welleba  ( Ber .,  1941,  74,  [£],  777 — 785). — A 
more  detailed  account  of  work  previously  abstracted  (A.,  1942,  II, 
89).  Reduction  (H2,  Pd-black,  AcOH)  of  diethylstilbcestrol  gives 
-88%  of  dl-  and  12%  of  w««o-(/>-OH-C#H4-CHEt)2.  d/-(CHPhMe)2 
has  nt.p.  12-5°  ar\d  is  obtained  nearly  pure  by  reduction  of  trans- 
(CPhMe;)2.  H.  B. 

Ethers  of  4-chloro-2-nitro-3  :  5-dimethyiphenol.  B.  Jones  (J.C.S., 
1943,  445;  cf.  A,,  1941,  II,  221). — The  k  (0-0728)  recorded  for  the 
CH2Ph  ether  (loc.  cit.)  is  for  the  hexyl  ether.  The  following  are 
prepared  :  Me,  m.p.  166°,  Et,  m.p.  107°,  Pra,  m.p.  68°,  n -CeHl3, 
m.p.  41°,  and  p -CeHiBr-CH2  ether,  m.p.  105°,  of  1  :  3  :  5  :  4  :  2- 
0H-C6HMe2Cl-N02.  The  CI1 2Ph  ether,  m.p.  105°,  is  obtained  from 
■i-ckloro-3  :  5 -dimethylphenyl  CH,Ph  ether,  m.p.  57°,  and  HXO,  (d  1-5)— 
AcOH.  aTt.  P. 

Halogenation  of  phenolic  ethers  and  anilides.  XIV.  m-Sub- 
stituted  phenyl  ethers.  B.  Jones  (J.C.S.,  1943,  430 — 432;  cf.  A., 
1941,  II,  287). — Velocity  coeffs.  for  the  chlorination  of  m- 
C8H4X-OR  (X  =  C02H,  R  =  CnH2„  +  1  where  n  =  1 — 9,  C12H„S, 
[CH2]„-Ph  where  m  =  1,  2,  or  3,  and  p-C„H4Hal-CH2 ;  X  =  NCL 
R  =  Me,  Et;  X  ==  Cl,  R  =  Me,  CH„Ph;  X  =  F,  R  =  o- 
N02-C„H4-CH2),  2:5:  1-C6H3C12-0R  (R  =  CH2Ph,  £-C„H4Me-CH2, 
;£>-C6H4Br-CH2,  m-  or  £-C6H4F-CH2),  3:5:  l-C„H3Cl2-OR  (R  = 
Me,  £-C„H4Br-CH2),  and  5  :  2  :  l-N02-C6H3Me-OR  (R  =  Me,  Et, 
CH2Ph),  in  99%  AcOH  at  20°,  are  given.  The  relative  directive 
powers  of  OR  groups  obtained  from  a  ratio  of  velocity  coeffs.  are 
very  similar  to  those  found  in  p  C„H4X-OR,  where  chlorination 
yields  a  single  homogeneous  product.  The  following  are  new  : 
m-iso propoxy- ,  m.p.  96°,  -tx-butoxy-,  m.p.  62°,  -n -amyloxy-,  m.p.  72° 
-n -hexyloxy-,  m.p.  71°,  -n -heptyloxy-,  m.p.  80°,  -n -octyloxy-,  m.p.  73°' 
-n -nonyloxy-,'  tji.p.  84°,  and  -n -dodecyloxy-,  m.p.  91°,  -benzyloxy-, 
m.p.  134°,  -p '-fluoro-,  m.p.  148°,  -chloro-,  m.p.  170°,  and  -bromo-benzyl- 
oxy-,  m.p.  179°,  -/3 -phenylethoxy-,  m.p.  110°,  and  -y-phenyl-n-prop- 
oxy-benzoic  acid,  m.p.  118°;  3  :  5-dichlorophenyl  p-bromobenzyl  ether, 
m.p.  68";  4-nitro-o-tolyl  Pra,  m.p.  51°,  CH^Ph,  m.p.  79°,  and  p- 
methylbenzyl  ether ,  m.p.  110°;  m-Jluorophenyl  o-nitrobenzyl  ether,  m.p. 
53° ;  m-chlorophenyl  CH,Ph  ether,  m.p.  65° ;  2  :  5 -dichlorophenyl 
CH2Ph,  m.p.  58°,  m-,  m.p.  79°,  and  p-flnoro-,  m.p.  86°,  p -bromo-, 
m.p,  77°,  and  p -methyl-benzyl,  m.p.  58°,  ether.  A.  T.  P. 

Applications  of  camphor  oil.  II.  cis-  and  /ra/ij-fso-Chavibetol 
alkyl  ethers.  E.  Funakubo  (Ber.,  1941,  74,  [B],  832— 840).— trans- 
iso Chavibetol  Me,  b.p.  126°/5  mm.  (prep,  by  aq.  MeOH-NaOH- 
Me2S04),  Et,  m.p.  49-3—50-3°  (aq.  EtOH-NaOH-Etl),  and  Pra  ether, 
m.p.  44-2—45-7°  (EtOH-NaOH-Pr“Br  at  110—130°),  with  EtzO-Br 
at  room  temp,  give  the  dibromides  (A),  m.p.  94 — 95-7°,  118-5 — 119°, 
and  94 — 95-7°  (?  97 — 98°),  respectively,  converted  by  KOH  (<5 
mols.)  at  >90°  into  3  :  4-dimethoxy-,  b.p.  139°/4  mm.,  4-methoxy- 
3-ethoxy-,  b.p.  163 — 164°/7  mm.,  and  4-methoxy-3-«-propoxy-Aa- 
propinylbenzene,  b.p.  185°/9  mm.,  respectively.  These  are  reduced 
(1  H2,  Pd-black,  EtOH)  to  cis-isochavibetol Me  (I),  b.p.  137— 137  5°/6 
mm.,  Et.  m.p.  38-39-8°  (lit.  40—41°),  and  Pra  ether,  b.p.  140— 


141°/6-5  mm.  (dibromide,  m.p.  103—105-5°),  respectively.  With 
MeOH— KOH  at  room  temp.  (A)  give  4:3:1- 
OMe-C6H3(OR)-CH:CMeBr  [R  =  Et,  b.p.  162— 163°/3  mm.,  m.p. 
67-3— 68-8°,  oxidised  (aq.  KOH-KMnOJ  to  4  :  3  :  1- 
0Me-C,H3(0Et)-C02H,  m.p.  164-2— 167-2°  ( Ag  salt)].  Small 
amounts  of  KOH  at  higher  temp,  give  mixtures.  The  cts-isoeugenol 
Me  ether  [=  (I)]  of  Boedecker  et  al.  (A.,  1931,  348)  is  probably 
impure.  Absorption  spectra  of  the  cis -  and  tfraws-ethers  are  given. 

H.  B. 

Constituents  of  red  sandalwood.  Ill-  Synthesis  of  pterostilbene 
[4-hydroxy-3' :  5'-dimethoxystilbene],  E.  Spath  and  K.  Kromp 
(Ber.,  1941,  74,  [B],  189—192;  cf.  ibid.,  1940,  73,  881).— p- 
0H-CsH4-CH.-C02H,  m.p.  153—154°  (lit.  150°)  [obtained  by 
demethylation  (P  J-  HI)  of  the  OMe-acid]  (as  Na  salt),  and  3:5:1- 
(OMe)2C6H3-CHO  (I)  (improved  isolation)  in  Ac20  at  160°  afford  ! 
(after  hydrolysis)  3  :  5-dimethoxy-a-p-hydroxypkenylcinnamic  acid» 
(II),  m.p.  228 — 229°  (vac.).  The  oil  obtained  by  decarboxylation” 
(Cu  +  quinoline  at  240 — 260°)  of  (II),  when  treated  with  cone.  aq. 
HC1  in  MeOH  at  20°  for  36  hr.,  affords  (cis^y-trans  conversion) 
pterostilbene,  m.p.  87 — 88°.  Similarly,  Na  homoanisate  and  (I) 
give  3  :  5-dimethoxy-a-p-anisylcinnamic  acid,  m.p.  192°,  decarboxyl- 
ated  to  an  oil,  converted  as  above  into  pterostilbene  Me  ether,  m.p. 
56 — 57°,  which  is  identical  with  resvcratrole  Mc3  ether  (Takaoka, 
A.,  1940,  II,  328).  J.  Wa. 

ffSC-Tri-p-anisyl-^-heptatriene  ;  problem  of  tautomerism  or 
mesomerism  ?  W.  Schneider  and  H.  Keller  (Ber.,  1941,  74,  [B], 
729 — 755). — The  compound,  C2SH2S03  (I),  m.p.  113 — 114°,  obtained 
in  5 — 6%  yield  from  PhOMe  and  SOjH’CHyCO^  (prep,  described), 
is  considered  to  be  f3S{,-tri-p-anisyl-AaY‘-heptatriene ;  (I)  may  arise 

from  CMeRICH-CRICH-CRICH-COR  (R  =  anisyl)  by  an  acetolysis. 
Many  of  its  reactions  are  explicable  by  the  scheme 

CMeRiCH-CRiCH-CRiCHj  y  CMeR-CHiCR-CHICR-CHj  ^ 
CH  ■CR^CH  W-  (I)  shows  intense  halochromism  and 

gives  a  dihydrochloride  [1  HC1  lost  in  a  vac. ;  useful  for  purification 
(I)].  perchlorate,  detonates  when  heated,  and  a  dihydrobromide 
stannibromide,  2(I),H2SnBr6.  With  75  vol.-%  H2S04,  (I)  (in  C6ll6; 
subsequently  removed)  gives  first  a  hydrolysable  halochromic  salt 
and  then  a  stable  sulphonic  acid  sulphate,  C28H2703-S03H,H2S04,6H20, 
green,  m.p.  120 — 125°;  with  H2S04,H20  at  70°  a  trisulphonic  acid 
[amorphous  Ba  salt,  (C28H23012S3)2Ba3]  results.  (I)  absorbs  2  H2  on 
reduction  (Pd-BaS04,  AcOH)  but  titration  with  0-CO2H-C6H4-CO3H 
(II)  shows  3  double  linkings.  Demethylation  (aq.  AcOH-HBr)  of 
(I)  gives  3  :  5-di-p-hydroxyphenyltolaene  (+2H20),  m.p.  100°  (loss  of 
H20;  rapid  heating),  108°  (slow)  resolidifying  with  m.p.  140° 

(. diacetate ,  m.p.  139°),  presumably  formed  by  loss  of  PhOH  from  the 
intermediate  (A,  R  —  £-OH-CaH4).  (!CH-CO)20  and  (I)  in  boiling 

CsHe  give  (mainly)  amorphous  material  and  ~20%  of  an  adduct, 
C32H30Oe,  m.p.  201 — 202°,  which  could  not  be  reduced  but  contains 
one  CC  [titration  with  (II)].  (I)  is  dehydrogenated  by  AcOH-Br 

or  -30%H2O2  to  a  compound,  C28H  2603  (III),  m.p.  133 — 134°. 
Whilst  oxidative  degradation  of  (I)  is  inconclusive,  (III)  with 
AcOH— Cr03  gives  anisic  acid  and  —50%  of  anisil,  thus  indicating 
that  it  is  2:3:  5-tvi-p-anisyltoluene,  formation  of  which  involves 
migration  of  anisyl.  Reduction  (H2,  Pt02,  AcOH)  of  (I)  results  in 
absorption  of  12 — 13  H2  and  gives  a  mixture.  s-Tri-^>-anisylbenzene 
similarly  affords  a  mixture  containing  ~o%  of  1  :  3  :  5-tricyc\ohexyl- 
cyclo hexane,  m.p.  157 — 159°,  also  obtained  (<5%)  from  s-CeH3Ph3; 
the  behaviour  of  related  compounds  [e.g.,  PhOMe,  CH(C6H4-OMe)3] 
is  investigated.  H.  B. 

A’-Nitroalkyl-p-aminophenols. — See  B.,  1943,  II,  340. 

Kerr  effect  in  solutions  of  p-azoxyanisole. — See  A.,  1943,  I,  298. 

4-Nitro-  and  4-amino-4'-acylamidodiphenyl  sulphones. — See  B., 
1943,  HI,  279. 

4:2':  5'-Triaminodiphenyl  sulphone  and  derivatives. — See  B„ 

1943,  III,  279. 

Ultra-violet  absorption  of  formaldehyde-phenol  resins. — See  A., 

1943,  I,  295. 

Hardening  process  of  phenol-formaldehyde  resins.  IV.  A. 

Zinke  and  F.  Hanus  [with  H.  Prennschiitz-Schiitzenau,  H.  Troger, 
and  (in  part)  R.  Moldner  and  K.  Lercher]  (Ber.,  1941,  74,  [B],  205 — 
214;  cf.  A.,  1939,  II,  476). — The  course  of  the  hardening  of 
1  :  4  :  2  :  6-  (I)  and  1:2:4:  6-OH-CeH2R(CH2-OH)2  is  bound  up 
with  the  step-wise  elimination  of  HaO  and  CH20 ;  when  R  is  a  large 
substituent  the  two  processes  can  be  separated.  Firstly,  loss  of 
H20  leads  to  ether  linkings  since  HBr  affords  bromides  corresponding 
to  the  starting  materials.  In  hardening,  small  amounts  of  cryst. 
sublimates  are  formed  consisting  ^  of  OH-C6H2R(CHO)2 ;  their 
formation  is  attributed  to  ‘  ’  cracking  and  disproportionation  of  the 
-CH2-0-CH2-  linkings  and  analogous  cases  are  already  known. 
The  elimination  of  CH20  is  less  easy  to  interpret.  Assuming  that 
a  macromol.  with  CH2  linkings  "between  nuclei  is  formed,  1  mol  of 
CH20  should  arise  from  1  mol.  of  dicarbinol  but  the  max.  found  is 
0-6  mol.  The  deficit  must  participate  in  further  reactions  such  as 
formation  of  CH21  ethers  with  phenolic  OH  groups,  or  CH2  bridges 
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|with  reactive  nuclear  positions  forming  cross  linkings  in  the  macro- 
i  mols.  These  processes  should  result  in  HaO-formation  in  excess  of 
|1  mol.  which  is,  in  fact,  observed.  Some  CH20  is  used  in  methylating 
IpH  groups  since  the  resins  from  (I)  (R  =  Me  and  Cl)  contain  respec¬ 
tively  0‘5  and  1*6%  OMe.  The  £-toluenesulphonates  of  the  phenol- 
feacarbinols  with  esterified  phenolic  OH  give  no  CH20  and  the  products 
contain  ether  linkings.  It  is  suggested  that  CH20  may  condense 
■pith  the  CH2  groups  linking  benzene  nuclei  and  confirmation  is 
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,'sought,  and  found,  in  the  behaviour  of  (II)  (R  =  Me  or  Cl),  (III) 
l  ~  .  (R  =  Me  or  Cl),  and  (IV)  (R  =  Me  or  Cl)  which 

.v'„  j-f  iR  \  contain  preformed  CH2  groups;  these  sub- 

t'H*(  I  ,*OH  1  stances  give  less  CHsO  and  much  more  H20 

\  y, ,  /  in  proportion  than  do  the  mononuclear  dicarb- 

\  j  KJ  >2  jnois  4,  :  4'-Dihydroxy-3  :  5  :  3'  :  5'-tetra(hydr- 
oxymethvljdiphenylmethane  (V)  affords  2  mols. 
of  HjO  and  only  a  trace  of  €11,0.  (Ill)  (R  =  Cl)  affords  a  penta- 
’  acetate,  m.p.  142°,  and  the  tetrabromide,  from  (V)  has  m.p. 

1  (crude)  169".  J.  Wa. 

I  Hardening  processes  of  phenol-formaldehyde  resins.  VI.  “  Sali- 
reton  ”  [di-o-hydroxybenzyl  ether],  E.  Ziegler  (Ber.,  1941,  74,  [B], 
841 — 844). — o-OH'C6H,-CH2-OH  at  140°  alone  or  in  glycerol  gives 
~10  or  ~16%  respectively  of  (o-OH-C6H4-CH2)20,  m.p.  122 — 123° 
(dibenzoate,  m.p.  115°)  (cf.  Giacosa,  A.,  1880,  716),  which  when 
heated  above  its  m.p.  affords  o-OH'C6H4'CHO  (I).  2:35:1- 

OH-C6H.Me2-CH2-OH  and  -OH-C6H„Cl2-CH2-OH  with  PhCHO  in 
aq.  EtOH-HCl  give  the  1  :  2-CHPh'.  ethers,  m.p.  46°  and  87 — 88°, 
respectively.  4  :  4'-Dihydroxy-3  :  3'  dimethyl-5  :  5'  di(hydroxy- 
methyl)diphenvlmethane  similarly  affords  the  4:5:4':  5 '-(CHPh'.)„ 
ether,  m.p  140°;  (I)  gives  no  cryst.  product.  H.  B. 

Hardening  processes  of  phenol-formaldehyde  resins.  V.  A. 
Zinke  and  E.  Ziegler  (Ber.,  1941,  74,  [B],  541— 545).— 2  :  3  :  5  :  1- 
OH-CjHA'fej-CHpOH  (I)  at  135—140°  (bath)/I  hr.  gives  2  :  2' -di- 
hydroxy-3  :  5  :  3'  :  5'-tetramethyldibenzyl  ether,  m.p.  100 — 101°,  con¬ 
verted"  [as  is  (I)]  by  HC1-C6H6  into  2:3:5:  l-OH-C6H2Me2-CH2Cl, 
m.p.  59°,  and  by  boiling  3%  NaOH  into  2  :  2'-dihydroxy-3  :  5  :  3' :  5'- 
tetramethyldiphenvlmethane,  m.p.  148°  [also  obtained  when 
2:3:5:  l-ONa'C6H2Me2-CH2-OH  is  fused  or  heated  at  130 — 140°/ 
vac.,  whereby  CHsO  is  evolved].  4-Hydroxy-3-methoxy  5-hydroxy  - 
methylallylbenzene  [eugenotin  alcohol]  (II)  resinifies  when  heated, 
but  the  4-ONa  derivative  at  200°  or,  better,  125°/vac.  gives  2  :  2’ -di- 
hydroxy-3  :  3’-dimethoxy-5  :  5' -diallyldiphenylmethane ,  m.p.  84°,  also 
obtained  from  and  an  excess  of  boiling  5%  NaOH  or  from 
eugenol,  CH20,  and  KOH.  Reactions  of  OH-alcohols  of  type  (I) 
are  thus  influenced  by  alkali.  H.  B. 

Symmetrical  diaryldialkylethanediols.  I.  /ly-Diphenylbutane-9-/- 
diol.  E.  J.  H.  Chu  and  J.  C.  Chu  (J.  Chinese  Chem.  Soc.,  1942,  9, 
190 — 195). — Both  modifications  of  (CPhMe-OH)3  with  AcOH-I 
yield  CPhMe,-COPh.  F.  R.  G. 

Catalytic  hydrogenation  of  dimedone  (dimethyldihydroresorcinol), 
and  a  preparation  of  I  :  I-dimethylcyc/opentane.  T.  Henshall 
(J.S.C.I.,  1943,  62,  127 — 128). — Dimedone  has  been  hydrogenated 
under  pressure  in  the  presence  of  the  Raney  Ni  catalyst,  to  furnish 
3  :  3-dimethylcyc/ohexanol  (I)  (75%  yield)  and  3  :  3-dimethylcyc/o- 
hexane-1  :  5-diol.  (I)  has  been  converted  into  1  :  1 -dimethykydo- 
pentane. 

Mechanism  of  formation  of  leuco-triphenylmethane  dyes,  and  an 
analogy  in  the  Perkin  reaction.  R  R.  Davies  and  H.  H.  Hodgson 
(/.  Soc.  Dyers  and  Col.,  1943,  59,  196 — 198). — The  mechanism  of 
the  formation  of  leuco-triphenylmethane  dyes  appears  to  be  a  two- 
stage  process,  viz.,  (a)  an  initial  aldol  condensation  between  ArCHO 
and  1  mol.  of  arylamine,  and  ( b )  elimination  of  H20  between  the 
aldol  and  a  second  mol.  of  amine.  Condensation  of  o- 
SOjH-CjHj-CHO  (I)  (1  mol.)  (prep,  from  o-C8H4CPCHO  and  aq. 
Na.SOj  at  170 — 175°/130 — 140  lb.  per  sq.  in.)  and  NPhEt,  (2  mols.) 
at  105 — 110°  is  examined  in  detail.  Whereas  only  2%  of  (I)  is 
uncondensed  after  18  hr.,  optimum  production  of  the  leuco-com- 
pound  is  obtained  only  after  36  hr. ;  the  aldol  stage  seems  to  be 
attained  quickly.  The  leuco-compound  is  oxidised  by  PbOz-aq. 
AcOH  and  the  dye  estimated  by  TiCl2.  The  mechanism  of  reaction 
is  discussed.  In  standard  Perkin  reactions  of  PhCHO,  o- 
OH-C6H4"CHO,  or  o-C,H4C1-CHO  with  NaOAc-Ac20  at  ~180°, 
yields  of  CHPhICH-COjH,  coumarin,  and  0-C6H4Cl-CH:CH-CO2H 
are  68,  43,  and  47%,  respectively,  thus  showing  the  electro’n- 
repelling  effect  of  the  OH  and  of  the  mesomeric  Cl  in  decreasing  the 
amount  of  aldol  formation.  A.  T.  P. 

Absorption  of  light  by  organic  molecules  and  ions  according  to 
quantum  mechanics. — See  A.,  1943,  I,  295. 

Acidity  constants,  resonance  energies,  and  light  absorption  of 
simple  dyes. — See  A.,  1943,  I,  296. 


Effect  of  acidifying  substituents  on  chromophoric  systems. — See 

A.,  1943,  I,  296. 

Preparation  of  substituted  phenylacetic  acids.  ’  C.  Schopf  and  L. 
Winterhalder  [with  W.  Salzer]  (Annalen,  1940,  544,  62 — 77). — 
Methods  of  preparing  these  acids  are  discussed  and  some  are  investig¬ 
ated.  3:4:  l-CH2Ph-OC6H2(OMe)-CHO  (modified  prep.),  m.p. 
62°,  with  H2-Pt02-Me0H  or  Al(OPrf),-PrflOH  at  95°  (removal  of 
COMe2  as  formed)  gives  good  yields  of  3-benzyloxy-i-methoxybenzyl 
alcohol  (I),  m.p.  73°,  which  with  SOCl2-C5H5N-CHCl3  at  —5°  to  0° 
gives  the  chloride  (II),  m.p.  79°.  With  NaCN  in  MeOH,  (II)  gives 
3-bemyloxy-i-methoxybenzyl  Me  ether,  m.p.  58°,  but  in  boiling 
EtOH-H20  (not  C6H6-H20)  gives  about  equal  parts  of  the  oily 
nitrile  and  Et  ether  (III)  with  probably  some  (I).  With  boiling 
KOH-EtOH-H„0,  this  mixture  gives  3:4:1- 
CH2Ph-0-C6H2(0Me)-CH2-C02H  (IV);  the  unchanged  (III)  with 
Et.O-HCl  affords  (II).  HNOj  ( d  T4)  in  AcOH  converts  (IV)  into 
the  6-N02-acid,  sinters  158°,  m.p.  178 — 179°,  hydrolysed  to 
3  :  4  :  6  :  10H-C6H2(0Me)(N02)-CH2-C02H,  m.p.  192°  (Me  ether, 
m.p.  203°)  (A.,  1927,  365).  Me  gallate  (prep,  by  HCl-MeOH),  m.p. 
198°,  Me2S04,  and  NaOH  in  aq.  MeOH  at  35 — 40°  and  then  the  b.p. 
gives  much  4-Me  ether,  m.p.  136°  (lit.  143 — 147°),  which  with 
CH2PhCl  and  K2C02  in  boiling  MeOH  (later  also  C6H6)  gives  Me 
gallate  i-Me  3  :  5 -[CH,Ph)t  ether  (V)  (52%),  m.p.  121—122°,  and  a 
residue  converted  by  boiling  KOH-EtOH  H.O  into  2  :  6 -dibenzyloxy- 
anisole,  m.p.  106°,  and  gallic  acid  ( CHtPh)s  ether,  m.p.  187°.  The 
acid,  m.p.  173°,  obtained  from  (V)  by  KOH-EtOH-H20,  with  SOCl2 
at  50 — 60°  gives  the  chloride,  m.p.  125°,  and  thence  ut-diazo-'i  :  5- 
dibenzyloxy-i-methoxy acetophenone,  m.p.  92°,  which  with  a  little 
cone.  HC1  in  EtOH  gives  3  :  5-dibenzyloxy-i-methoxyphenacyl  chloride, 
m.p.  93°,  and  with  Ag20  in  MeOH  at  50°,  followed  by  boiling  KOH- 
EtOH-HjO,  yields  3  :  5-dibenzyloxy-i-methoxyphenylacelic  acid 
(70%),  m.p.  138—139°.  R.  S.  C. 

Transamination  reaction.  Mechanism  of  the  reaction  between 
a-keto-acids  and  a-NH»-acids.  R.  M.  Herbst  and  D.  Rittenberg 
(J.  Org.  Chem.,  1943,  8,  380 — 389). — The  a-H  of  the  NH2-acid  is  not 
involved  in  uncatalysed  in  vitro  transamination.  Firstly,  when 
NH2-CHPh-C02H  (I)  and  AcC02H  are  boiled  in  H20  containing 
3-5%  of  D20,  the  PhCHO  produced  has  >  a  trace  of  D.  The 
NH2-CHMe-C02H  (II)  produced  has  ~2  D,  of  which  only  a  small 
part  is  on  C(a) ;  most  of  the  D  enters  the  Me  by  a  secondary  reaction, 
for  oxidation  of  (II)  by  Ag20-D20  gives  AcOH  containing  D  in  the 
Me  and  shaking  AgOAc  with  I)20  introduces  D ;  during  trans¬ 
amination  a  labile  intermediate,  >CH-NH-C(1CH2)'C02H  — x. 

;>CH-N!CMe-COoH,  may  be  involved.  Secondly,  NH2,CDPh,C02H 

(III)  with  AcCO'H  in  HaO  gives  (II)  free  from  D  and  PhCDO  (->■ 
CHDPh-OH  +  BzOH  free  from  D).  (Ill)  is  prepared  by  shaking  (I) 
in  D20,  the  exchange  being  slightly  catalysed  by  H+  and  much  by 
OH-.  Only  a  small  part  of  the  a-D  is  removed  from  (II)  when 
it  is  converted  into  the  3-phenyl-5-metbylbydantoin  and  treated 
with  alkali.  Transamination  proceeds  by  the  reactions  : 

nh2-chr-co,h  +  cor'-co2h  ->  co2h-chr-n:cr'-co,h  -> 

H+  +  co2  +  chr:n-c-r'-co2h  ->  (+h+)  chr:n-chr'-co2h 
(  +  H20)  rcho  +  NH2-CHR'-C02H.  r.  s.  c. 

Syntheses  in  the  phenanthrene  series.  G.  Blumenfeld  (Ber.,  1941, 
74,  [B],  524 — 531). — CHPhiCH-CHICH,  (I)  (prep,  in  39%  yield 
from  MgPhBr  and  CHMelCH-CHO)  with  CH2:CH-CHO  in  boiling 
C6H6-quinol  give  2-phenyl- A3-tetrahydrobenzaldehyde  (69%)  (II), 
b.p.  150°/12  mm.,  which  with  CH2(C02H)2  in  C5H5N-piperidine 
affords  2-phenyl-A3-tetrahydrocinnamic  acid,  m.p.  107°  [Et  ester,  b.p. 
192°/13  mm.  (Ill),  obtained  with  an  isomeride,  b.p.  182°/13  mm., 
from  (II),  EtOAc,  and  Na;  both  forms  are  hydrolysed  (EtOH-KOH) 
to  the  acid;  hydrazide,  m.p.  180°,  from  (III)  only].  Reduction  (H2, 
Raney  Ni,  EtOH)  of  (II)  gives  2-phenylhexahydrobenzyl  alcohol 

(IV) ,  ?  b.p.  162 — 166°/13  mm.  (dinitrobenzoate,  m.p.  101°)  ; 

Al(OPrf)3-CsHs  affords  2-phenyl- A?-tetrahydrobenzyl  alcohol,  b.p. 
163°/12  mm.  The  chloride,  b.p.  148°/12  mm.,  from  (IV)  and 
PC15-CHC13  is  converted  (Grignard)  into  2-phenylhe?ahydrophenyl- 
acetic  acid,  m.p  112°,  cyclised  by  warm  cone.  H2S04  to  trans- 9-kcto- 
1:2:3:4:9:10:11:  12-octahydrophenanthrene,  m.p.  96°. 
CH2:CH-C02H  and  (I)  in  boiling  PhMe-quinol  give  2-phenyl- A3-tetra- 
hydrobenzoic  acid  (V€  m.p.  122°.  The  Me  ester,  b.p.  162°/14  mm., 
of  (V)  is  hydrogenated  (Raney  Ni,  MeOH)  and  then  hydrolysed  to  the 
-hexahydrobenzoic  acid,  which  is  converted  (warm  cone.  H2S04  or 
chloride  with  A1C13-CS2)  into  hexahydrofluorenone  (semicarbazone, 
m.p.  204°).  CH2:CH-COzEt  and  (I)  at  100°  give  the  Et  ester  (VI), 
b.p.  155 — 160°/15  mm.,  of  a stereoisomeride  (m.p.  103°)  [also  obtained 
by  oxidation  of  (II)]  of  (V)  (cf.  Lehmann  et  al„  A.,  1935,  978). 
Hydrogenation  of  (VI)  and  subsequent  hydrolysis  (aq.  EtOH-KOH) 
affords  2-phenylhexahydrobenzoic  acid,  m.p.  110°.  H.  B. 

Benzoylation  of  erythritol  and  preparation  of  derivatives  of  O- 
benzoylglycollaldehyde. — See  A.,  1943,  II,  350. 

3  :  4-Dinitro-henzonitrile  and  -benzaldehyde.  H.  Goldstein  and 
R.  Voegeli  ( Helv .  Chim.  Acta,  1943,  26,  1125 — 1128;  cf.  A.,  1943, 
II,  192). — N02  at  C(4)  is  mobile  in  the  compounds  1:3:4- 
C6H3R(N02)2  in  which  R  =  CO,H,  CN,  or  CHO.  3  :  i-Dinitrobenzo- 
nitrile  (I),  m.p.  92°  (corr.),  is  not  satisfactorily  obtained  by  Sand- 
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meyer's  reaction  from  3:4:  l-(N02)aC8H3-NH2  but  is  prepared  in 
91%  yield  from  3:4:  1(N02)2C6H3-C0-NH2  and  boiling  SOCl2.  It 
is  hydrolysed  by  H2S04-Ac0H-H20  to  3:4:  1-(N02)2C8H3-C02H 
and  converted  by  hot  dil.  NaOH  into  4:3:  1-0H-C8H3(N02)-C02H. 

(I)  is  converted  by  NH3-EtOH,  NH2Ph-K2C03,  and  piperidine  into 
3:4:  1-N02-C8H3(NH2)-CN,  3:4:  l-N02-C8H3(NHPh)-CN  and  3- 
nitro-4-piperidinobenzonitrile,  respectively.  1:3:  4-C6H3Me(N02)2 
is  transformed  by  Cr03  in  Ac20-  cone.  H2S04  into  3  :  i-dinitrobenzyl- 
idene  diacetate,  m.p.  94 — 95°  (corr.),  hydrolysed  by  boiling  HC1  to 
3  :  4  :  1-(N02)2C„H3-CH0,  m.p.  64°  (corr.).  This  yields  NaNOa 
when  treated  with  boiling  dil.  NaOH.  The  action  of  NH2Ph  or 
NHPh-NH2  in  presence  of  K2C03  establishes  the  mobility  of  NOa 
(probably  but  not  definitely)  at  C<4>.  H.  W. 

Chlorine  substitution  products  oi  veratraldehyde,  veratric  acid,  and 
related  compounds.  L.  C.  Raiford  and  D.  E.  Floyd  (] .  Org.  Chem., 
1943,  8  358— 366).— Vanillin  and  Cl2  in  CHC13  at  40—50°  give 
4:5:3:  l-OH-C6H2Cl(OMe)‘CHO,  converted  in  aq.  NaHCOa  by 
Me2S04  at  -70°  into  3:4:5:  l-(OMe)2C„H2Cl-CHO ;  with  fuming 
HNOj  at  0 — 10°  this  gives  S-chloro-G-nitroveratraldehyde,  m.p.  122 — 
123°,  oxidised  by  KMn04in  aq.  C8H5N  at  50 — 60°  to  5-chloro-G-nitro- , 
m.p.  190 — 191°,  which  yields  5-chloro-6-amino-,  m  p.  188 — 189°,  and 
thence  5  :  6-dichloro-veratric  acid,  m.p.  186 — 187°  (Me  ester,  m.p. 
95—96°)  (cf.  Mazzara,  A.,  1901,  i.  720).  3:4:  l-(OMe)2C8H3-CHO 

gives  similarly  3:4:6:  l-(OMe)2CeH2Cl'CHO,  and  thence  6 -chloro- 

2- nitro-veratraldehyde  (I),  m.p.  101 — 102°,  and  -veratric  acid,  m.p. 
192 — 193°,  and  6-chloro-2-aminoveratric  acid  (II),  m.p.  163 — 165°. 
3:4:  l-OMe-C8H3(OAc)CH(OAc)2  gives  the  6-Cl-derivative  and 
tfience,  by  way  of  its  acetate,  2  6:3:4:1- 

N 02-CaHCl(OMe)  (OH)  -CHO,  which  yields  (I)  and,  successively, 
2  :'6  :  3  :  4  :  l-NH2-C6HCl(OMe)(OH)-CHO,  3  :  2  :  6  :  4  :  1- 
OMe-CcHCl2(OH)'CHO,  2  :  6-dichloro-veratraldehyde,'  m.p.  119 — 
120°,  and  -veratric  acid,  m.p.  115°  [also  obtained  from  (II)].  Similar 
reactions  lead  to  Q-bromo-2-amino- ,  m.p.  101°,  2  :  Q-dibromo-,  m.p. 
137°,  5-chloro-2-,  m.p.  62—63°,  6-chloro-5-,  m.p.  127—128°,  2 -chloro- 
5-,  m.p.  51 — 52°,  and  5-chloro-6-bromo-,  m.p.  119 — 120°,  2:5:  6 -tri- 
bromo  ,  m.p.  129 — 130°,  5-chloro-2-nitro- ,  m.p.  51 — 52°,  2  :  5 -di- 
chloro-,  m.p.  55°,  2:5:  6 -trichloro-,  m.p.  94 — 95°,  and  5 -iodo-,  m.p. 
72 — 73°,  -veratraldehyde  and  2-,  m.p.  200 — 202°,  5-,  m.p.  189 — 190°, 
and  6 -chloro-,  m.p.  175 — 176°,  2  :  5-dichloro-,  m.p.  164 — 165°  (Me 
ester,  b.p.  185 — 187°/5  mm.),  2.5:  6 -trichloro-,  m.p.  123 — 124°,  and 
-tribromo-,  m.p.  169 — 170°,  b-chloro-2- ,  m.p.  175 — 176°,  2-chloro-h- , 
m.p.  183 — 184°,  Q-chloro-5-,  m.p.  189 — 190°,  and  5-chloro-6-bromo-, 
m.p.  178 — 179°,  5-chloro-2-nitro-,  m.p.  179 — 180°,  &-bromo-2-nitro-, 
m.p.  198 — 199°,  9-bromo -2-amino-,  m.p.  182°,  and  5 -iodo-veratric 
acid ,  m.p.  184 — 185°.  R.  S.  C. 

Volatile  plant  substances.  XXIV.  Composition  oS  the  essential 
oil  and  resin  of  lovage  ( Levisticum  officinale,  Koch).  Y.  R.  Naves 
(j Helv .  Chim.  Acta,  1943,  26.  1281— 1295).— 0-CHO-C8H4-CO2H  with 
MgBu°Br  affords  a-n-butylphthalide  (I),  b.p.  141°/2'4  mm.  o- 
C6H4(C0)20,  j:- valeric  anhydride,  and  Na  w-valerate  give  n -butyl- 
idenephthalide,  b.p.  141°/2-4  mm.,  hydrogenated  (Raney  Ni  in 
95%  EtOH)  to  (I)  and  (PtOz  in  AcOH)  to  a-n-butylhexahydro- 
phthalide,  b.p.  129°/l-3  mm.,  which  is  hydrolysed  (50%  KOH)  to 
o-a-hydroxyamylhexahydrobenzoic  acid,  m.p.  97 — 97-5°  ( benzyl - 

thiuronium  salt,  m.p.  13T5 — 132°).  H.  W. 

Identification  of  aromatic  carboxylic  acids  as  ureides.  II.  F. 

Zetzsche  and  G.  Voigt  ( Ber 1941,  74,  [B],  183 — 188;  cf.  A.,  1940, 
II,  129). — N-Aroyl-VlV'-di-^-dimethylaminophenylcarbamides  are 
prepared  from  ArCOaH  and  (p-NMej-CjHj-NlJjC  in  a  solvent  (EtaO, 
EtOH,  CjH6,  or  COMe2)  and  the  colours  of  the  products  recorded  in 
terms  of  W.  Ostwald's  colour  nomenclature.  o-Substituents, 
except  N02,  exert  a  hypsochromic  effect.  The  o-,  m.p.  152 — 153°, 
m-,  m.p.  240°,  and  p -amino-,  sinters  from  ~250°,  o-,  m.p.  166°,  m-, 
m.p.  137°,  and  p -salicylideneamino- ,  m.p.  207°,  o-,  m.p.  169 — 170°, 
m  ,  m.p.  115°,  andp -benzoyl-,  m.p.  154°,  o  ,  m.p.  161°,  m-,  m.p.,  138  5°, 
and  p-nitro-,  np.p.  210°,  2-methoxy-Z-,  m.p.  151°,  -4-,  m.p.  122°,  and 
-5-mcthyl-,  m.p.  153°,  p-c iimethylamino- ,  m.p.  205 — 212°  (sinters  and 
darkens  from  157°),  o -anilino-,  m.p.  145°,  o -phenyl-,  m.p.  140°,  and 
i-nitro-2-amino-,  m.p.  176°  (darkens  170 — 172°),  -benzoyl-,  o-,  m.p. 
162°,  m-,  m.p.  170°,  and  p-nitrocinnamoyl-,  m.p.  178°  (sinters  175°), 
and  2  :  6-dimethylpyridoyl- ,  m.p.  151°,  -derivatives  are  described, 

J.Wa. 

Lichen  substances.  XCVI.  New  depside  “  hypothamnolic  acid.” 

Y.  Asahina,  M.  Aoki,  and  F.  Fuzikawa  (Ber.,  1941,  74,  [B],  824 — 
831). — EtjO  extraction  of  (so-called)  Cladonia  uncialis  (f.  obtusata) 
(Japanese)  yields  usnic  and  hypothalamic  acid  (I),  C19H18O10,  m.p, 
217 — 218°  (decomp.),  but  no  squamatic  acid  (cf.  A.,  1933,  159). 
CHjN2  then  gives  the  Me2  ester  (II),  m.p.  197 — 198°,  or  Me2  ester 
Me 3  ether,  m.p.  127°,  which  are  cleaved  by  cold  cone.  H2504  to 

3- Me  1-H  2-hydroxy-4-methoxy-6-methylisophthalate  (III)  and 

Me  2:4:  b-tnhydroxy-3  :  6 -dimethylbenzoate  (IV),  m.p.  151 — 152°,  or 
3-Me  1-H  2  :  4-dimethoxy-6-methyltsophthalate  and  Me  5-hydroxy- 
2  :  Mdimethoxy-3  :  ^-dimethylbenzoate ,  m.p.  45°,  respectively.  Re¬ 
duction  (2  H2,  Pd-C,  AcOH)  of  the  Me,  ester,  m.p.  158°,  of  thamnolic 
acid,  m.p.  222°,  gives  (II).  1  :  4  :  2  :  3  :  5-C,HMet(OH)3,  Zn(CN)2, 

and  Et20-HCl  afford  2:4:  S-trihydroxy-3  ;  H-dimetkylbenzaldehyde, 


m.p.  193° 

Me  Me 

Ago — o^Nco-h 

OMel^OH  OHl^jOH 

C02H  Me 

(b) 

anhydride.  C17H20O10,  m.p.  81° 


the  triacetate,  m.p.  148°  (prep,  by  of 

which  is  oxidised  (aq.  KMn04  COMeE-r? 
MgS04  at  45°)  to  2:4:  5 -tnacetoxyTf, 
3  :  Q-dimetkylbenzoic  acid,  m.p.  142—1 
143°  (Me  ester,  m.p.  197—198°)* 
hydrolysed  to  the  (OH)3-acid,  m.p.  19(5$ 
[Me  ester  =  (IV)]-  (III)  and  ClCOaK#| 
in  COMea-CEH5N  give  a  mixed! 

.  hydrolysed  (aq.  COMe2—NaHCOa)  th, 
3-Me  1-H  4-methoxy-2-carbethoxyoxy-6-methylisophthalate,  m.pti 
127-5°  (cf.  A.,  1937,  II,  102),  the  chloride  JSOCl2)  from  which  wjffl 
(IV)  affords  Me2  carbethoxyhypothamnolate,  m.p.  178°,  and  thendtfl 

(II) -  (I)  has  the  structure  shown.  H.  B.  if 

5-Amino-2-sulphanilylbenzoic  acid  and  derivatives. — See  B.,  19jH 
II,  341. 

Derivatives  of  3  : 4-dihydroxy-2-carboxyphenylacetic  acid. 

Schopf,  I.  Jackh-Tettweiler,  G.  Mayer,  H.  Perrey-Fehrenbach,  apgn 
L.  Winterhalder  (Annalen,  1940,  544,  77—100). — MeconinecartpS 
oxylic  acid  (prep,  from  opianic  acid  by  aq.  NaCN  at  ~5 — 8°  an«|* 
then  cone.  HC1  at  100°;  80%  yield)  with  boiling  HBr  and  then  red, 
P-HI  (d  1-7)  at  135°  gives  3  :  i-dihydroxy-2-carboxyphenylacetic  acia\ 
(I)  (~50 — 60%),  m.p.  220°  (yellow  at  212°)  (blue  FeCl3  colour),  ani* 
with  aq.  KMnO,  yields  2-carboxy-3  :  i-dimethoxyphenylglyoxylic  acid,  ' 
m.p.  98°,  which  undergoes  ring-closure  when  reduced.  Evaporating 
meconinylacetic  acid  (II)  with  50%  aq.  KOH  gives  2-carboxy-3  :  4*1 
dimethoxy cinnamic  acid  (80%),  m.p.  178 — 180°  [with  warm  acid 
regenerates  (II)],  hydrogenated  (Pd-CaC03)  as  Na2  salt  in  HaO  to 
fi-2-carboxy- 3  :  i-dimethoxyphenylpropionic  acid,  +2H20,  m.p.  125 —  : 
127°,  which  with  AcaO  at  the  b.p.  and  then  200°  yields  C02  and  6  :  7- 
dimethoxy-a-hydrindone  (64%),  m.p.  40 — 43 °‘[semicarbazone,  +H20 
and  anhyd.,  sinters  214°,  m.p.  217 — 219°  (decomp.)].  The  derival 
(amyl  nitrite-conc.  HCl-MeOH  at  0°  and  then  50°)  2-0H-’N\  deriv¬ 
ative,  m.p.  209 — 211°,  with  PCl5-Et20  gives  2-carboxy-3  :  i-dimeth- 
oxybenzyl  cyanide,  m.p.  104 — 108°,  with,  sometimes,  2-carboxy-3  :  4- 
dimethoxyphenylacetamide ,  m.p.  176 — 178°,  hydrolysed  by  aq.  KOH 
to  2-carboxy-3  :  4-dimethoxyphenylacetic  acid  (III),  m.p  115 — 
117°  (lit.  an  oil),  which  is  also  obtained  from  (I)  by  Me,S04-NaOH 
(40°  and  then,  for  hydrolysis,  the  b.p.)  and  with  57%  HI-AcOH  gives 
3-hydroxy-2-carboxy-4-methoxyphenylacetic  acid  (IV),  sinters  190°, 
m.p.  209 — 210°  (decomp.)  (bluish-violet  FeCl3  colour;  3 -Et  ether, 
m.p.  135 — 140°).  Boiling  Me0H-H2S04  converts  (I)  into  the  Me2 
ester  (V),  m.p.  135 — 136°  (and  some  Me  3  :  i-dihydroxy-2-carboxy- 
phenylacetate ,  m.p.  196 — 198°,  which  can  be  further  esterified),  which 
with  CH2PhCl-K2C03-Me0H  gives  2  :  3  :  4  :  1- 
C02Me-C6H,(0-CH2Ph)2-CH2-C02Me  (VI),  an  oil,  hydrolysed  suc¬ 
cessively  to  2-carbomethoxy- ,  m.p.  100 — 102°,  and  2-carboxy-3  :  4 -di- 
benzyloxyphenylacetic  acid,  m.p.  160 — 166°.  Similar  treatment  of 

(IV)  gives  Me  3-hydroxy-2-carbomethoxy-i-methfixyphenylacetate , 
m.p.  96 — 101°  [bluish-violet  FeCl3  reaction;  the  impure  derived 
2-COaH-ester  has  m.p.  103—112°;  3 -CH2Ph  ether  (VII),  m.p.  60— 
65°],  2 -carboxy-  (VIII),  m.p.  128 — 131°,  and  2-carbomethoxy-3-benzyl- 
oxy-i-methoxyphenylacetic  acid,  m.p.  85 — 87°.  With  CH2N2-Et20, 

(III)  gives  the  Me2  ester,  b.p.  203 — 205°/15  mm.,  and  thence  by  half 
hydrolysis  2-carbomethoxy-3  :  i-dimethoxypkenylacetic  acid,  sinters 
75°,  m.p.  83 — 85°;  short  treatment  of  (III)  with  HCl-MeOH  gives 
Me  2-carboxy-3  :  i-dimethoxyphenylacetate,  m.p.  110 — 112°.  With 
1  mol.  of  CH2PhCl  and  K2C03  in  MeOH,  (V)  gives  (VI),  unchanged 

(V) ,  and  a  mixture,  rapidly  hydrolysed  by  aq.  NaOH  at  room  temp, 
to  3-hydr’oxy-2-carbomethoxy-i-,  m.p.  179 — 184°  (blue  FeCl3  colour), 
and  \-hydroxy-2-carbomethoxy-3-benzyloxyphenylacetic  acid,  m.p. 
112 — 116°  (no  FeCl3  colour),  converted  by  prolonged  hydrolysis  at 
100°  into  3-hydroxy-2-carboxy-±-  (IX),  m.p.  186 — 188°,  and i-hydroxy- 
2-carboxy-3-benzyloxyphenylacetic  acid,  m.p.  160 — 163°,  respect* 
tively,  and  by  CH2N2  into  Me  2-carbomethoxy-4-benzyloxy-3-metM 
oxyphenylacetate,  an  oil  (and  a  substance,  m.p.  138 — 143°),  ana' 
(VII),  respectively,  which  by  prolonged  hydrolysis  give  2-carfcoa:VcJ|i> 
benzyloxy-3-methoxyphenylacetic  acid,  m.p.  1T7 — 179°,  and  (VIMlfr 
respectively.  With  C.H2PhCl  (1  mol.)  and  NaOMe-MeOH,  (V)  gpiir 
Me  3-hydroxy-2-carbomethoxy-4-behzyloxyphenylacetate,  m.p.  90-£fg£ 
and  thence  (IX).  Opianic  acid  Me  i/'-ester  (a-Me  ether)  SSE 
Hz-Pd-C  in  MeOH  at  50 — 55°  gives  3  :  i-dimethoxy-o-taSm 
acid,  m.p.  95 — 96°  (Me  ester,  m.p.  ~30°,  b.p.  156 — 157°/17  mmSI 
and  meconine.  In  boiling  HBr,  (II)  gives  (45  min.)  3  :  i-dihydroxsym 
a-phthalidylacetic  acid ,  +H20,  m.p.  228 — 229°  (decomp.),  and  anhydj 

R.  S.  C. 

Synthesis  of  anthracene-9  : 10-dicarboxylic  acid.  H.  Beyer  ansi 
H.  Fritsch  (Ber.,  1941,  74,  [B],  494 — 499). — 9  :  10-DibromoanthraM 
ene  (I)  and  CuCN  in  boiling  quinoline  give  9  :  10-dicyanoanthraceneii 
m.p.  328 — 330°,  hydrolysed  (cone.  HaS04  at  100°)  to  anthracene- 
9  :  10 -dicarboxylamide ,  m.p.  342 — 345°  (decomp.)  (does  not  give 
the  acid  with  HN02).  (I)  and  Mg  (activated  by  EtBr)  in  Bu20-C’8H8 

followed  by  0O2  afford  9-bromoanthracene-lQ-carboxyiic  acid  m  p 
273°  [Me  (by  CH2N2  only),  m.p.  114—115°,  and  Et  (by  CHMeNA 
m.p.  83°,  ester;  1  :  1-adduct,  m.p.  265°  (decomp.),  with  (ICH-COl.dl 
reduced  (2  H2,  PtOa,  AcOH,  room  temp.)  to  the  1:2:3:  4-//** 
derivative.  Schlenk’s  method  (A.,  1914,  i,  398)  gives  9  :  10-dihydro- 
anthracene-9-carboxylic,  m.p.  206 — 207°  [Me,  m.p.  98 — 99°  (tit 
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mP-  54 — 55°,  ester;  hydrazide,  m.p.  206 — 207°], 
BP?  ■'  :  10-dicarboxylic  acid  (I),  m.p.  305 — 307°  (decomp.)  [Mea 
pil.  m.p.  163—164°  (clear  at  165°).  and  Ett,  m.p.  68—69°  (clear  at 
ip  ),  ester ;  dihy  dr  azide,  m.p.  310 — 312°  (decomp.)  (block)].  Se  and 
jp  at  300  give  anthracene  but  (II)  at  220—230°  affords  Met 
El?. thracene-9  ;  \0-dicarboxylate ,  m.p.  180 — 181°,  hydrolysed  (boiling 
MeOH-KOH)  to  the  acid,  m.p.  ~341 — 342°  (decomp.) 

F  H.  B. 

j  Stereochemistry  oi  inner  complex  copper  salts.  P.  Pfeiffer  and 
pi'.  Krebs  (/.  pr.  Chem.,  1940,  [ii],  155,  77 — 114). — Attempts  to 
Becide  the  configuration  by  preparing  cis-trans  isomeric  or  optically 
Ifetive  4-covalent  Cu  compounds  failed.  A  planar  configuration  is 
jp-youred.  Cu  salicylaldehydemethylimine,  dimorphic  (green 
■jpsedles ;  black  rhombic  pyramids),  m.p.  158°,  is  obtained  from 
gj|)  o-OH‘C5Hj-CHO  (I),  Cu(OAc)s,  and  NH,Me  in  EtOH  at  room 
■jimp.  (96%  yield)  and  (6)  from  Cu  salicylaldehyde  (II)  and  NH»Me 
jgpboiling  EtOH ;  the  brown  (A.,  1939,  II,  479)  or  other  form  could 
KM  be  isolated.  Cu  salicylaldehydeanil,  m.p.  234 — 236°  (Schiff, 
wjknalen,  1869,  150,  197),  is  similarly  obtained  by  both  methods  in 
jlSnly  one  form.  Cu  salicylaldehyde-p'-nitroanil,  +CSH6N  and 
BSanhyd.,"  m.p.  309°  (decomp. ).  and  -a-naphlhylimine,  m.p.  241-5°, 
ne  obtained  by  method  (6)  2  :  l-OH-C,uH,-CHO,  Cu(OAc)2,  and 

JII.R  in  EtOH  give  Cu  2-hydroxy-  1-uaphthaldehyde-methyl-  (III), 
Kp.  235°,  and  -V  naphthyl  imine,  m.p.  269 — 270°,  and  -anil,  m.p. 
life — 239°  [also  obtained  from  (1  ;  2-CHO,C10H,-O)?Cu  and  NH,Ph 
pr  xylene  at  150°]  (cf.  loc.  cit.),  which  are  also  obtained  in  only  one 
term  [except  for  (III)].  fly-Di-o-hydroxyanilo-n-butane,  m.p.  232°, 
Bind  benzilmono-o-hydroxyanil,  +C3H5N,  m.p.  90—120°,  are  obtained 
o-MHj-CtH,-OH  by  Ac3  in  boiling  EtOH  and  Bz,  in  boiling 
C-H.K,  respectively,  but  give  no  Cu  derivatives.  p-NH2-C,H4-C02H 
£§pd  (II)  in  boiling  C5H2N  give  the  Cm,  -fCjHjX,  salt  of  Cu  salicyl- 
‘aaiklehyde-p'-carboxyanil ;  the  derived  A7a.,  +9H20  and  anhyd.,  and 
*  B’a  salts  are  too  unstable  for  attempts  at  resolution.  p- 
NH2'C,H,-S03Na  and  (II)  in  boiling  EtOH  give  the  Na«,  brownish- 
red  and  dark  brown  forms,  both  +5H20  and  anhyd.,  and  thence  the 
Ba  salts,  brownish-red,  +5H20  and  anhyd.,  and  dark  brown, 
-f-9HjO  and  anhyd.,  all  decomp.  350 — 370°,  of  Cu  salicylaldehyde- 
p'-sulphoaml ;  derived  alkaloidal  salts  are  intractable  ;  adding  0-66 
equiv.  of  d-(Co(XH2'[CH2]2-XH2)3}.(S04)3  (IV)  to  the  Ba  salt  gives  a 
salt,  +17H.O  and  anhyd.,  the  [Afj  of  which  coincide  with  those  of 
(IV)  (as bromide).  Hal-[CH2]2-NH2,HHal,  (II),  andXaOAc  in  boiling 
EtOH  give  Cu  salicylaldehyde-$-chloro-,  m.p.  168°,  and  -fi-iodo-ethyl- 
imine,  m.p  143 — 144°,  the  halogen  of  which  could  not  be  exchanged 
for  NJfe2.  Ni  salicylaldehyde-fi-chloroethylimine,  m.p.  175 — 177°,  is 
similarly  prepared.  XH,-[CH2VXEI2  (V)  and  (II)  give  exo- 
thermally  Cu  salicylaldehyde-fi-diethylaminoethylimine,  green,  m.p. 
142°,  but  the  di-imine  could  not  be  prepared.  Warming  (I)  and  (V) 
gives  salicylaldehyde -fi-diethylaminoethy  limine,  b.p.  168— 172°/12 
mm.;  the  derived  methiodide,  m.p.  148 — 149°,  with  Cu(OAc)3  and 
anhyd.  NaOAc  in  MeOH  at  0°  gives  the  Cm  derivative  dimethicdide, 
.  CjjH^OjNjIjCu,  +1-5H20  and  anhyd.,  m.p.  210 — 220°  (decomp.; 
varies  with  rate  of  heating),  which  yields  the  dimetho-A-a-bromo-Tt- 
camphorsulphonate,  green,  +1"5H20  and  anhyd.,  m.p.  240 — 245° 
(variable) ;  pptn.  of  only  50%  of  the  salt  gives  a  substance,  the  [ M J 
of  which  is  due  solely  to  the  anion.  Ni,  m.p.  246 — 247°  (in  boiling 
96%  EtOH  or  moist  COMe2  gives  o-OH-C6H1,CHlN-CeH1-XMe2-/>, 
m.p.  134°),  and  Cm  salicylaldehyde-p' -dimethylaminoanil,  sinters 
206 — 207°,  m.p.  208-5°  (dimethiodide ;  dimetho-a-bromo---camphor- 
sulphonate),  are  also  prepared.  4  :  l-SO3H'C10H#-N2Cl  and  p- 
cresol  in  NaOH  give  Na  p-cresol-Z'-azo-V -naphthalene-^ -sulphonaie, 
decomp.  ~300°,  and  thence,  by  way  of  the  Ba  salt,  the  acid,  +H.O, 
*  _  which  with  Cu(OAc)a  in  boiling  EtOH 

(Me/  \  Q  \  gives  the  Cm  derivative  (A  ;  R  =  4 :  1- 
\_ /  \  )  Cu  SO3H-C10H„-),  +6H20  (Na,  salt,  +6HaO, 

tj  |  -xT-xjR  -  /  too  dark  for  optical  measurement).  4:2:1- 
J  NMe2-C5H3(OH)-N2Ph,  Cu(OAc)2,  and 

SSaOAc  in  boiling  MeOH  give  the  Cu  derivative  [analogous  to  A, 
R  =  Ph],  which  is  unstable  and  does  not  give  quaternary  salts,  p- 
S.'H2,CeH4-NMe3Cl  (prep,  from  />-KHAc-C,H4-NMe3l  described)  is 
tl'iazotised  and  coupled  with  p-cresol  to  give  the  salt,  2:5:1- 
OH-C5H3Me-N2-C,H4-XMe3Cl-/>,  +1-5H20,  m.p.  200—210°  (de- 
fcbmp. ;  varies  with  rate  of  heating) ;  with  Cu(OH)2  in  boiling  EtOH 
tth:s  gives ^the  Cm  derivative  (A  ;  R  =  p-NMe3Cl-C,H4),  sinters  185 — 
l'9f)“,  and  thence  the  dimetho-a-bromo-w-camphorsulphonate,  m.p. 
Wt— 224°  (decomp.),  which,  when  formed  by  half-pptn.,  has  only 
very  slight  optical  activity.  R.  S.  C. 

Androtermone  of  Chlamydomonas  eugametos ;  /-4-hydroxy- 
2:6: 6-trimethyl-Al-tetrahydrobenzaldehyde.  R.  Kuhn  and  I. 
Low  (Ber.,  1941,  74.  [B],  219 — 231). — Hydrolysis  (dil.  acid  or  alkali) 
of  picrocrocin  (I)  to  rf-glucose  (II)  and  2  :  6  :  6-trimethyl-A1 : 3-di- 
hydrobenzaldehyde  (safranal)  (III)  (A..  1934,  395)  may  occur  in  two 
stages  with  production  of  a  hydroxyaldehyde  and  its  subsequent 
dehydration.  The  reaction  is  now  followed  polarimetrically  in 
50  vol.-%  EtOH  since  (III)  is  insol.  in  HaO.  Reliable  observations 
are  not  obtained  for  alkaline  hydrolysis  as  (II)  is  largely  destroyed 
at  the  necessary  [OH]  but  alkaline  hydrolysis  is  best  for  prep,  of 
(III)-  Hydrolysis  with  HC1  is  unimol.  with  energy  of  activation 
7590  g.-cal.  per  mol.  between  29-9°  and  19-5°  and  11.3S0  g.-cal,  per 


mol.  between  19-5°  and  9°.  Xo  indication  of  the  accumulation  of 
an  intermediate  product  was  observed.  (I)  is  a  ^-glucosidc  since 
emulsin  at  pH  6-0  and  27°  affords  i-hydroxy-2  :  6  :  6-trimethyl-A1- 
tetrahydrobenzaldehyde  (IV),  b.p.  80 — 90°  (bath)/0-001  mm.,  [a]f,° 
—  84-2°  and  —87-2°  in  96%  EtOH.  The  thiosemicarbazone,  m.p. 
191—192°,  [a-i?  -64°  in  96%  EtOH  (absorption  band  in  EtOH  at 
305  m p),  of  (IV)  is  hydrolysed  by  2n-H2SO,  to  (III),  b.p.  ~60°/0-001 
mm.  [thiosemicarbazone,  m.p.  191°  (decomp.),  shows  an  absorption 
band  in  EtOH  at  340  m/z.] .  Comparison  of  the  optical  inactivation 
of  (IV)  by  acid  with  hydrolysis  of  (I)  shows  that  these  proceed  at 
the  same  rate,  indicating  that  the  latter  process  does  not  involve 
(IV).  The  termone  activity  of  (IV)  is  ten  times  that  of  (III),  the  abs. 
activity  being  1  -3  mols.  per  cell,  and  it  is  concluded  that  1  mol.  suffices 
to  convert  a  hermaphrodite  cell  into  a  male  cell.  J.  Wa. 

Synthesis  of  3-hydroxy-4-methoxy-  (homo/rovanillin)  and  3  :  4- 
dihydroxy-phenylacetaldehyde  (homoprotocatechnaldehyde).  C. 

SchBpf,  (Miss)  E.  Brass,  E.  Jacobi,  W.  Jorde,  W.  Mocnik,  L.  Neuroth, 
and  W.  Salzer  ( Annalen ,  1940,  544,  30—62). — Methods  of  syn¬ 
thesising  CH.Ar-CHO  are  discussed;  some  are  investigated.  The 
mixture  obtained  from  commercial  eugenol  Me  ether  (I)  by  MgMel 
(Hirao,  A.,  1936,  839),  with  KOH-EtOH  at  0°  gives  the  insol.  K 
salt  and  thence  the  benzoate,  m.p.  67°  (lit.  69°),  of  eugenol;  the 
crude  chavibetol  (II)  in  the  filtrate  is  purified  by  means  of  the 
benzoate,  m.p.  49-5°,  which  yields  pure  (II),  b.p.  124°/12  mm. 
Chavibetol  CH^Ph  ether  (III),  m  p.  48°,  is  obtained  from  pure  or.  in 
better  over-all  yield,  crude  (II)  by  CH.PhCl  and  K2C03  in  boiling 
MeOH.  3:4:  l-CH2Ph-0-C„H3(0Me)-CH2-C02H  with  PC15- or,  less 
well,  pure  SOC12-CsH6  gives  the  chloride,  which  with  CH2X2-Et20 
at  0°  and  then  room  temp,  gives  Z-benzyloxy-i-methoxybenzyl  CHN 2 
ketone,  m.p.  86°,  converted  in  AcOH  at  60 — 70°  (finally  100°)  into 
the  CH^OAc  ’ ketone  (77%),  m.p.  106°.  When  boiled  with 
Al(OPrS)3-PrSOH  with  removal  of  COMe2,  this  gives  y-3 -benzyloxy- 
i--,nethoxyphenylpropane-a.jl-diol  (IV)  (94%),  m.p.  110°,  which  is  also 
obtained  by  treating  AgOBz  with  I  and  then  (III)  in  boiling  C6H, 
(absence  of  H20)  and  hydrolysing  the  product  by  NaOH-MeOH. 
With  H2-Pd-BaS04,  (IV)  gives  a-3-hydroxy-i-methoxyphenylpropane- 
afi-diol  ( chavibetol  glycol),  m.p.  88°,  which  could  not  be  converted 
into  CH2Ar-CHO.  The  azlactone  from  3:4:1- 
CH2Ph-OC6H3(OMe)-CHO  with  10%  XaOH-N2  gives  3:4:1- 
CH2Ph-0-CeI-(3(0Me)-CH2-C0-C02H  (V),  m.p.  159°,  reduced  by  H2- 
Pt02  and  then  -Pd-BaS04  in  MeOH  to  3  :  4  :  1- 
0H-C6H3(0Me)-CH2-CH(0H)-C02H  (VI),  sinters  167°,  m.p.  170°, 
whence  no  aldehyde  could  be  obtained.  The  Me  ester  (prep,  by 
CHsN2),  m.p.  148 — 150°,  of  (V)  gives  similarly  the  Me  ester,  m.p. 
62°,  of  (VI).  Zn  dust  reduces  (V)  in  50%  AcOH  to  a-hydroxy-fl-'i- 
benzyloxy-i-methoxyphenylpropionic  acid,  m.p.  129 — 130°;  the  Me 
ester,  m.p.  87°,  of  which  with  MgMeI-Et20  and  then  cone, 
aq.  NH4C1  gives  a-Z-benzyloxy-i-methoxyphenylisopentane-fly-diol 
(VII),  m.p.  86°.  Pb(OAc)4  oxidises  (IV)  or  (VII)  to  3  benzyloxy, 
b.p.  155°  (bath)/0-01  mm.  (semicarbazone ,  m.p.  143 — 144°;  2:4- 
dinitrophenylhydrazone,  m.p.  151 — 152°),  hydrogenated  (Pd;  MeOH) 
to  PhMe,  and  Z-hydroxy-i-methoxyphenylacetaldehyde,  b.p.  110 — 
115°  (bath)/0-05  mm.  ( semicarbazone ,  m.p.  182 — 183°),  which  is 
stable  at  pH  3 — 4,  fairly  stable  at  pH  5 — 6,  but  unstable  at  pH  8. 
When  (I)  or,  less  well,  eugenol  or  safrole  is  heated  with  an  excess  of 
MgMel-xylene-N,  at  160—180°,  the  mixture  contains  33%  of 
3:4:  l-(OH)2C6HVCH2-CH:CHj,  m.p.  47—58°  (diacetate,  b.p. 
150 — 160°  (bath) /1 2  mm.,  with  03  gives  noCH2Ar-CHO).  CH2PhCl- 
K2C03-C0Me2-N2  then  gives  3  :  i-dibenzyloxyallylbenzene  (75%),  m.p. 
37_38°,  purified  by  chromatography  (A103;  C6H8)  and  fractional 
freezing  in  MeOH  and  converted  by  AgOBz-I-C,Hs  and  then 
NaOH-MeOH-H20  into  y-3  :  i-dibenzyloxyphenylpropane-afl-diol 
(75%),  m.p.  82—83°,  and  thence  [Pb(OAc)4]  into  3  :  4-dibenzyloxy- 
(75%),  decomposes  at  0-01  mm.  (semicarbazone,  m.p.  158°),  and 
(activated  PdO  ->-Pd-H2-MeOH)  3  :  4-dihydroxy-phenylacetalde- 
hyde  (VIII)  ( semicarbazone ,  m.p.  200—201°).  Under  certain  con¬ 
ditions  (VIII)  polymerises,  as  formed,  in  presence  of  the  catalyst. 
In  H20;  (VIII)  gives  a  violet  colour  with  Schiff's  reagent,  a  green 
colour  with  FeCl3,  and  an  orange-red  colour  with  HI04  (stable 
o  -q ui none  formed),  reduces  AuCls,  cold  NH3-AgNOs,  and  hot  neutral 
AgNOj.  Its  2  :  i-dinitrophenylhydrazone ,  m.p.  169 — 170°,  is  un¬ 
stable  in  acid ;  the  p-nitro-  and  ^-bromo-phenylhydrazone  are  too 
unstable  to  be  isolated.  Its  stability  decreases  from  pH  3—4  to 
pH  7—8.  3:4:  1-CH202:C5H3-CH2-C0-C02H  (IX)  with  H2-Pt02 

in  aq.  Xa2C03  gives  a-hydroxy-fi- 3  :  i-melhylenedioxyphenylpropionic 
acid  (X),  m.p.  101°,  which  with  Pb(OAc)4  gives  C02  and  only  31 — 
34%  of  homopiperonal  (XI)  The  Me  ester,  m.p.  130 — 131°,  of 
(IX)  in  MeOH  yields  similarly  the  Me  ester,  m.p.  39°,  of  (X) ,  converted 
by  an  excess  of  MgMel  into  a-3  :  i-methyle nedioxyphenylisopentane- 
Ky-diol,  m.p.  106°,  which  with  Pb(OAc)4  in  C6H6  gives  good  yields 
of  (XI)  and  COMe2.  3:4:  l-(OAc)2C6H3-CH2-CH:CH2,  b.p.  99°/ 
0  06  mm.,  with  BzO,H  in  CHC13  gives  an  oil,  but  the  2  :  3-(OAc)s- 
compound,  m.p.  65°,  at  0°  and  then  room  temp,  gives  after  5  days 
~50%  of  2  :  Z-diacetoxy- jly-epoxy-u-propylbenzene ,  m.j).  86°.  4- 

Acetoxy-Z-methoxy-fSy-epoxy-u-propylbenzene  (similarly  prepared), 
m.p.  50 — 52°,  b.p.  133°/0-05  mm.,  in  boiling  10%  AcOH  gives 
3:4:  l-OMe-CeH3(OAc)-CH2-CH(OH)-CH2-OH,  b.p.'  168°/0-03  mm. 
3  :  4  :  l-(CH2Ph-0)2C6H3,CH0  (improved  prep.;  73%  yield),  m.p. 
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92 — 93°,  gives  the  azlactone,  m.p.  156 — 157°,  which  with  alkali 
yielded  no  pyruvic  acid.  Br  converts  isoferulic  acid  in  AcOH  or 
its  acetate  in  CHC13  into  w-bromo-3-hydroxy- ,  m.p.  95 — 96°,  or  -3- 
acetoxy-4-methoxystyrene,  m.p.  101 — 102°,  respectively.  3:4:1- 
(OMe)2C6H3-CHlCHBr  and  NaOEt  at  180 — 185°  give  3:4:1- 
(OMe)2C6H3-C;CH,  m.p,  73—74°.  b.p.  130°/15  mm.  3:4:1- 
(OAc)2CeH3-CO-CH2-OAc  and  Zn  dust  in  AcOH  at  70°  give  3:4:1- 
(OAcjjCjHj'COMe,  m.p.  86°  (2  :  4-dinitrophenylhydrazone,  m.p. 
192 — 193°)  (cf.  Voswinckel,  A.,  1910,  i,  42;  Birnbaum  et  al.,  A.. 
1939,  II,  373).  R.  S.  C. 

Influence  of  alkylation  on  reactions  of  acid  derivatives  in  the 
Friedel-Crafts  synthesis.  E.  Rothstcin  and  M.  A.  Saboor  ( J.C.S. . 
1943,  425 — 429). — Mechanisms  are  suggested  for  the  two  classes  of 
reactions  of  acids  or  their  chlorides  or  anhydrides  and  A1C13  or  P205, 
where  the  product  is  either  a  ketone  or  an  unsaturated  substance. 
The  absence  of  an  ionisable  a-H  leads  to  the  formation  of  an  un¬ 
saturated  substance,  usually  polymerised,  with  loss  of  CO ;  in  other 
cases,  little  CO  is  eliminated  and  a  ketone  results.  Dry  distillation 
of  (CPhMe2*CMe2-C02)2Ca  gives,  with  loss  of  CO  and  HjO,  an  un¬ 
saturated  hydrocarbon,  C13H1B,  b.p.  110°;  a  second  hydrocarbon, 
C12H18,  b.p.  154°,  is  obtained  by  distillation  of  the  acid  with  soda- 
lime.  Normal  reaction  of  acid  derivatives  with  A1C13  and  CBHB  is 
possible  only  where  an  a-H  is  present,  and  the  aromatic  nucleus 
will  attach  itself  to  the  CO  group  nearest  to  the  one  which  is  most 
ionised.  The  sole  product  from  trimethylsuccinic  anhydride,  A1C13, 
and  CBHB  is  fH-benzoyl-aa-dimethyl-n-butyric  acid  (I),  m.p.  135-6°  (or 
y-hydroxy-y-phenyl-aa/S-trimethylbutyrolactone)  [Me  ester  (or  ether), 
b.j>.  151°/8  mm. ;  excess  of  AcCl  gives  y  phenyl-aafi-trimethyl- 
A*-butenolactone,  b.p.  145°/10  mm. ;  HI  affords  y-phenyl-aaf}-tri- 
methylbutyrolactone ,  m.p.  71°],  also  obtained  by  methylation  (Mel— 
KOBuy)  of  the  Me  ester,  b.p.  153°/7  mm.,  m.p,  46 — 47°  (2  :  4-dinitro¬ 
phenylhydrazone,  m.p.  126°),  of  C0Ph*CH2'CMe2'C02H  (II),  m.p. 
173°  (2  :  4-dinitrophenylhydrazone,  m.p.  198 — 199°).  (II)  is  reduced 
(AcOH-HI-red  P)  to  Ph,[CH2]2-CMe2,C02H.  Excess  of  AcCl 
converts  (II)  into  y-phenyl-aa-dimethyl-A^-butenolactone,  m.p.  45°. 
Attempted  synthesis  of  C0Ph-CMe2-CHMe-C02H  by  methylating 
C0Ph-CMe2-CH2-C02H,  m.p.  101—102°  (Me  ester,  b.p.  131— 143°/8 
mm.),  failed.  Methylation  of  the  Me  ester,  b.p.  164°/14  mm.,  of 
ft  benzoyl- ii-mcihy l -T,-butync  acid,  m.p.  78 — 79°  [obtained  from  trans- 
(CHMe-CO)20,  CBH6,  and  A1C13  at  b.p.,  then  at  100°],  also  gives  (I). 
A  ketone  or  CO-acid  is  not  obtained  by  Friedel-Crafts  reaction  on 
the  anhydrides  or  chlorides  of  tert.-a.cids.  (CMe2-C0)20  and  CBHB- 
A1C13  at  0°,  then  gradually  to  100°,  give  CO  (60 %  yield  in  the  cold), 
a  neutral  substance,  C20H22O2,  m.p.  147 — 148°,  and  (mainly)  fi-phenyl- 
aafi-trimethyl-n-butyric  acid  (III),  m.p.  179°  [Me  ester,  m.p.  24 — 25° 
(Ag  salt  and  Mel),  or  from  CH2;CMe-CMe2-C02Me-CBHB-AlCl3 ; 
anhydride,  m.p.  87°;  A?02-derivative,  m.p.  232°],  also  obtained 
through  its  Et  ester,  b.p.  138°/11  mm.,  from  Et  fl-chloro-aaf}f}-tetra- 
methylpropionate,  b.p.  70 — 74°/8  mm.  (from  the  OH-ester  and 
SOCl2-C6H5N),  and  from  the  /8-OH-ester.  (Ill)  and  cone.  H2S04 
yield  2:2:3:  3 -tetramethyl-  a-hydrindone ,  b.p.  142°/25  mm.  ( NO, - 
derivative,  m.p.  130 — 131°).  fi-p-Tolyl-aa^-trimethyl-n-butyric  acid 
has  m.p.  178°.  CH2lCH*CMe2'C02Me— A1C13— C6H6  afford,  through 
the  Me  ester,  b.p.  124 — 126°,  fl-phenyl-aa-dimethyl-n-butyric  acid, 
m.p.  54 — 57°.  (BuvCO)20  (from  the  chloride  and  dry  K  or  Ag  salt 
at  100°)  and  C„H8-A1C13  afford  PhBuy  (55%  yield),  BuyC02H,  and 
CO.  C0Cl-CMe2-CH2-C02Me  (Friedel-Crafts)  gives  (II),  and  (III)  is 
similarly  obtained  from  C0Cl-[CMe2]2-C02Me.  Impure 
(?)  C0Ph-CMe2-CHMe-C02H  (Me  ester,  b.p.  95°/0-3  mm.)  is  probably 
obtained  from  COPhPrf  (K  derivative)  and  CHMeI'C02Et.  Con¬ 
densation  of  COPh-CMe2Br  with  CMeNa(C02Et)2  or  CN-CHNa*C02Et, 
or  of  COPhPrP  (Na  or  K  derivative)  with  CHBr(C02Et)2  was  not 
successful.  A.  T.  P. 

Action  of  sodium  on  ethyl  /3-methylbutane-a]K-tricarboxylate. 
I.  [Structure  of  the  methylated  condensation  product.]  n.  Struc¬ 
ture  of  the  ethylated  condensation  product.  R.  N.  Chakravarti  (/. 
Indian  Chem.  Soc..  1943,  20,  173—177,  189—194).—!.  Tile  C02Et 
concerned  in  the  Dieckmann  cyclisation  of 

C02Et,CH2,CH2,CMe(C02Et)-CH„-C02Et  (I)  is  that  on  C(„),  and  not 
that  on  C({,.  as  stated  by  Baker  (A.,  1931,  957).  (I)  with  Na  in 

C6H6  and  then  Mel  (in  situ)  gives  Et,  3  :  5-dimethylcyclopentanone- 
3  :  6 -dicarboxylate  (II),  b.p.  135°/6  mm.  (no  colour  with  FeCl3), 
hydrolysed  (KOH— 25%  EtOH)  to  fl-methylpentanc- aft  d-tricay  boxy  lie 
acid  (III),  m.p.  178 — 179°  ( p-phenylphenacyl  ester,  m.p.  158°).  (II) 
with  boiling  NaOEt-EtOH  gives  the  Et,  ester,  b.p.  140 — 142°/5  mm., 
of  (III),  which  with  Na  in  C„H6  gives  Et,  2  :  4-dimethylcyc\opentan- 
one-4  :  5-dicarboxylate,  b.p.  130 — 133°/6  mm.  (violet  colour  with 
FeCl3).  Hydrolysis  with  6%  HC1  then  gives  2  :  4-dimethylcyc/o- 
pentanone-4-carboxylic  acid,  an  oil  [semicarbazone,  m.p.  173°  (de¬ 
comp.)].  CH2Ac-CHMe-C02Et,  CN-CH2-C02Et,  and  NH2Ac  in  AcOH 
(cf.  Cope,  A.,  1938,  II,  5)  give  Et,  a-cyano-fi-methyl-Aa-pentene-ah- 
dicarboxylate,  b.p.  148“/5  mm.,  which  with  HCN  affords  Et,  afi- 
dicyano-fi-methylpentane-ab-dicarboxylate,  b.p.  176°/5  mm.,  hydro¬ 
lysed  (cone.  HC1)  to  (HI). 

II.  (I)  with  Na  in  CBHB  and  then  EtI  (in  situ)  gives  Et,  3-methyl- 
5-ethylcyc\opentanone-3  :  5-dicarboxylate  (IV),  b.p.  142°/6  mm.  (no 
colour  with  FeCl3),  hydrolysed  (KOH-25%  EtOH)  to  fi-methyl- 


n-hexane-aflS-tricarboxylic  acid  (V),  m.p.  172 — 173°.  Ketomc  hydro¬ 
lysis  of  (IV)  gives  3-methyl-5-ethylcyc/opentanone-3-carboxyhc  acid 

(VI)  [ semicarbazone ,  m.p.  191°  (decomp.)  ;  Et  estpr,  b.p.  110  /8  mm. 
(semicarbazone,  m.p.  142 — 143°)].  Baker  (loc.  cit.)  represented  (V) 
as  y-methyl-a-hexane-ayS-tricarboxylic  acid  (VII)-  (VII)  was  syn¬ 
thesised  from  C02Et-[CH2]2-CMe(CN)-CH(CN)-C02Et  (Banerjee, 
A.,  1941,  II,  16)  by  ethylation  with  NaOEt  and  EtI  to  Et,  yS-di- 
cyano-y-methylkexane-a.b-dicarboxylate,  b.p.  175°/5  mm.,  followed  by 
hydrolysis  with  cone.  HC1;  it  has  m.p.  169°,  depressed  when  mixed 
with  (V).  The  Et,  ester,  b.p.  150°/5  mm.,  of  (VII)  with  Na  in  CBHB 
gives  Et,  3-melhyl-2-ethylcyc\opentanone-3  :  5-dicarboxylate ,  b.p. 
150°/8  mm.  (violet  colour  with  FeCl3),  hydrolysed  by  6%  HC1  to 
3-methyl-2-ethylcyc\opentanone-3-carboxylic  acid,  m.p.  91°  [semi¬ 
carbazone,  m.p.  213 — 214°  (decomp.)].  CH2Ac-CHEt-C02Et, 
CN-CH2-C02Et,  NH2Ac,  and  AcOH  give  Et,  a-cyano- /3-methyl- A“- 
hexene-ab-dicarboxylate ,  b.p.  150°/5  mm. ;  addition  of  HCN  and 
hydrolysis  (cone.  HC1)  of  the  resulting  Et,  aj3-dicyano-f}-meth#l- 
hexane-aS-dicarboxylate ,  b.p.  170°/4  mm.,  affords  (V).  The  Et,  ester 
b.p.  140°/5  mm.,  of  (V)  with  Na  in  C6H6  gives  Et,  3-methyl-5-ethyl- 
cydopentanone-2  :  3-dicarboxylate,  b.p.  130°/5  mm.  (violet  colour 
with  FeCla),  hydrolysed  by  6%  HC1  to  (VI).  S.  A.  M. 

Syntheses  in  the  sterol  and  sex  hormone  group.  IV.  Synthesis 
of  3-5-naphthylcyc/opentanone  derivatives.  C.  K.  Chuang,  J.  H. 
Chu,  and  Y.  S.  Kao  (Ber„  1941,  74  [B],  798— 806).— 2- 
C1BH,-CO[CH2]2-C02Et,  CH2Br-COzEt,  and  Zn  in  CBHB  give  Et, 
fi-hydroxy-f3-2-naphthyladipale  (I),  m.p.  84 — 88°  [and  acidic  products 
from  which  is  obtained  by  hydrolysis  (aq.  KOH)  a  small  amount  of 
a  fi-2-naphthyldihydromxiconic  acid  (II),  m.p.  186 — 187°],  which 
could  not  be  dehydrated  by  S0Cl2-Et20,  Ac20,  orP205— CBHB.  Hydro¬ 
lysis  (20%  KOH  at  room  temp.)  of  (I)  gives  {S-hydroxy-fl-2-naphthyl- 
adipic  acid  (III),  m.p.  156 — 158°  (decomp.)  (-p-nitrobenzyl  ester,  m.p.- 
132 — 133°),  converted  at  160 — 170°  or  by  6n-H2S04  in  boiling 
COMe2  into  the  y-lactonic  acid,  m.p.  167 — 168°.  Hydrolysis  of  (I) 
with  boiling  EtOH-KOH  affords  a  little  (III)  and  a  mixture  (A)  of 
unsaturated  acids  from  which  (II)  is  isolable.  (II)  [also  obtained  in 
poor  yield  from  (III)  and  boiling  Ac20]  and  (A)  are  reduced  (H2, 
Pt-black,  AcOH)  to  fj-2-naphthyladipic  acid  (IV),  m.p.  168 — 169° 
(p-nitrobenzyl  ester,  m.p.  98°).  The  Me2  ester  of  (IV)  gives  (Dieck¬ 
mann)  3-j8-naphthylcye?opentanone  [semicarbazone.  m.p.  199 — 201° 
(lit.  196—197°)].  H.  B. 

Reactions  catalysed  by  aluminium  chloride.  XXI.  Route  to 
8-methylhydrindan-I-one.  C.  D.  Nenitzescu  and  V.  Przemetzky 
( Ber .,  1941,  74,  [R],  676 — 686). — cycloHexene  (I)  and  CH2ChOAc 
(II)  in  CS2  at  room  temp,  give  2-chlorohexahydrobenzyl  acetate  (III), 
b.p.  110 — 112°/14  mm.  (the  Cl  is  unaffected  by  boiling  quinoline, 
NPhEt2,  or  EtOH-KOH,  by  KOAc  at  200°,  or  by  reducing  agents), 
which  with  CBHB-A1C13  at  45°  affords  4-phenylhexahydrobenzyl 
acetate,  b.p.  156 — 158°/12  mm.  (I),  37%  CH20-HC1  (1  mol.),  and 
ZnCl2  at  0 — 45°  give  2-chlorohexahydrobenzyl  alcohol  (IV),  b.p.  105 — 
107°/15  mm. ;  2-bromohexahydrobenzyl  alcohol,  b.p.  120°/15  mm., 
and  2-chlorocyclopentylcarbinol,  b.p.  92 — 93°/15  mm.,  are  similarly 
prepared.  (IV)  with  Na-H20-Et20  affords  hexahydrobenzyl 
alcohol,  b.p.  182 — 185°/760  mm.,  and  with  Na-EtOH  gives  the 
2-OEt-alcohol,  b.p.  75°/10  mm.,  oxidised  (aq.  KOH-KMnOj)  to 
2-cthoxyhexahydrobenzoic  acid,  m.p.  96°.  (Ill)  and  (IV)  with  solid 
KOH  at  160°  give  AA-tetrahydrobenzyl  alcohol  (V),  b.p.  90 — 93°/23 
mm.,  attempted  dehydrogenation  (Cu  at  300°)  of  which  affords 
hexahydrobenzaldehyde.  (I),  35%  CH20,  and  cone.  H2S04  give  the 
CH,\  ether,  b.p.  63 — G7°/10  mm.,  of  2-hydroxymethylcyc?ohexanol ; 
this  i»  unchanged  by  dil.  acids  at  150°  or  by  Al2Os  at  400°.  1- 

Methyl-A1-cyciohexene  and  (CH20)4  in  AcOH-conc.  H2S04  afford 
2-methyl- A1-tetrahydrobenzy l  acetate,  b.p.  95 — 100°/18  mm.,  and  some 
of  the  corresponding  glycol  diacetatc;  hydrolysis  (20%  NaOH)  of 
the  mixture  gives  2-methyl- Al-tetrahydrobenzyl  alcohol  (VI),  b.p.  106 — 
108°/20  mm.,  and  the  glycol  [yields  (VI)  when  distilled  with  p- 
CBH4Me-S03H].  The  bromide  from  (VI)  and  PBr3  is  converted 
through  the  malonate,  b.p.  162°/15  mm.  (prep,  in  xylene  at  120°), 
into  |8-2-methyl-A1-ryc?c>hexenylpropionic  acid,  b.p.  162°/18  mm., 
and  thence  (chloride,  b.p.  112 — 115°/9  mm.,  with  A1C13  in  cyclo¬ 
hexane)  into  8-methylhydrindan-l-one,  b.p.  98 — 99°/15  mm.,  ml|. 
39-5°  (lit.  34°  and  an  oil)  [semicarbazone,  forms,  m.p.  214-5°  and  224° 
(cf.  lit.)],  together  with  a  little  8-methyltetrahydroindan-l-one 
( semicarbazone ,  m.p.  238°).  f}-Al-cycloHexenylpropionic  acid,  b.p. 
156 — 159°/18  mm.  (p -bromophenacyl  ester,  m.p.  112°)  [similarly 
obtained  starting  with  (V)],  is  similarly  converted  into  4  :  5  :  6  :  7- 
tetrahydroindan-l-one,  b.p.  124 — 125°/17  mm.  ( semicarbazone ,  m.p. 
243°).  cycfoHexanone,  Cl,[CH2]2‘C02Et  (or  Br-ester),  and  Li  in 
CbHb  give  (after  hydrolysis)  mono-  and  di-cyc?ohexylidenecydo- 
hexanone  and  ^-2-ketocyciohexylpropionic  acid,  b.p.  180— 182°/15 
mm.,  reduced  (Na-Hg,  HzO)  to  the  2 -OH-acid  lactone,  b.p.  145 — 
150°/?  vac.  C02Me,[CH2]2-C0Cl,  (I),  and  A1C13  in  PhN03  at  room 
temp,  afford  Me  y-keto-y-A^cyciohcxenylbutyrate,  b.p.  170— 175°/20 
mm.,  the  semicarbazone ,  m.p.  14T5°,  of  which  with  EtOH-NaOEt  at 
160°  gives  y-A1-cyc\ohexenylbutyric  acid,  b.p.  165— 167°/22  mm. 

This  is  cyclised  (as  above)  to  1  -keto-A'-octahydronaphthalene 
(semicarbazone,  m.p.  241°).  CMe2.CH2  and  (II)  give  y-chloro-y- 
meihyl-n-butyl  acetate,  b.p.  112“/25  mm.,  whilst  CH/.CH-CHXl, 
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and  afford  ap-dichloro-8-methoxy-n-butane,  b.p. 

mra--  converted  by  boiling  10%  KOH  into  B-chloro-8- 
'methoxy- ^-butene,  b.p.  42°/18  mm.  H.  B. 

' ,  Carbon  rings.  XXXII.  Productive  preparation  o!  c>r7ononanone. 
i**  KiiricJta,  p.  A.  Plattner,  and  H.  Wild  {Helv.  Chim.  Acta,  1943,  26, 
^1631— 1637).— At  room  temp,  the  equilibrium  cyc/ooctanonecyano- 
t  hydrin  (I)  cyc/ooctanone  (II)  +  HCN  lies  almost  entirely  on 
li  the  right  side  but  at  0°  (I)  is  obtained  by  the  gradual  addition  of 
37%  HC1  to  an  emulsion  of  (II)  and  KCN  in  Et20  and  is  stabilised 
„by  conversion  (well-cooled  Ac20  +  AcCl)  into  the  acetate,  b.p.  94— 
_100°/0-25  mm.  This  is  hydrogenated  (Pt02  in  AcOH  containing  a 

f  "little  37%  HC1  at  60°)  to  cvc/ooctylmethylamine  (III)  and  1  -acetoxy- 
\yc\ooctanecarboxylamide,  m.p.  109°.  Similar  hydrogenation  of  (I) 
jjat  18°  gives  (III)  (Bz  derivative,  m.p.  69 — 70°),  l-aminomethylcyr/o- 
octanol  (IV),  m.p.  35°  (hydrochloride,  m.p.  232°;  N -Be  derivative, 
k  m.p.  132-5 — 133°),  and  l-hydroxycyclooctylmelhyl-l'-hydroxycyclo- 
■  oct ylm  ethylene  ami  rte,  [CH  J  ,>C(OH)'CH2-n:CH-C(OH)  <[CH2]7,  b.p. 

|  3140 — 142°/0-l  mm.,  m.p.  105°,  converted  by  Ac20  and  C5H5N  in 
!'  ":CaHB  into  the  monoacetate,  m.p.  95°.  (IV)  is  transformed  by  HN02 
a1,  into  zye/ononanone  (V),  b.p.  94-5- — 95-5°/13  mm.,  m.p.  34°,  purifiod 
fi  through  the  semicarbazone.  m.p.  183°.  (V)  is  oxidised  (Cr03  in 

AcOH  at  100°)  to  azelaic  acid.  M.p.  are  corr.  H.  W. 

“Dimeric  2-methylenecyc/ohexanone.”  C.  Mannich  (Ber,  1941, 
74,  [B],  557 — 564). — "  Dimeric  2-methylenecyclohexanone  "  (I),  b.p. 
160— 161°/14mm.,  is  (A) ;  it  gives  a  mono-semicarbazone,  m.p.  206°, 
and  -oxime,  m.p.  123°  (cf.  A.,  1928,  300).  With  20%  HC1  (I)  gives 
\-hydroxy-2  :  2'-diketo-afl-dicyclohexylelhane,  m.p.  154 — 155°  [ di¬ 
oxime ,  m.p.  195°,  also  obtained  when  (I)  is  treated  with  NH2OH  in 
weakly  acid  solution  for  a  long  time],  which  contains  1  active  H  and 
is  reduced  (H2,  Pt02,  EtOH)  to  1:2:  2'-lrihydroxy-af3-dicyclo- 
hexylethane,  m.p.  154°  ( triacetate ,  m.p.  71 — 72°).  Similar  reduction 
of  (I)  gives  the  alcohol  (II)  [(H)  with  CH-OH  for  CO],  m.p.  69 — 70° 
(acetate,  b.p.  177 — 180°/12  mm.),  converted  by  20%  HC1  into  the 
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(II)  and  (III)  are  dehydrogen - 
'  to  (o-OH-C(H,-CH2),.  (I), 


diether  (III),  b.p.  146 — 149°/12  mm. 
ated  (Pt-asbestos  at  320 — 330°  in  H2 

(II),  or  (III)  with  aq.  AcOH-Cr03  at  60°  gives  a-keto-a-2-ketocyclo- 
pentyl-y-l-hydroxy-2-ketocyclohexylpropane,  m.p.  134°,  cleaved  by 
hot  dil.  KOH  to  cyc/opentanone,  y-2-keto-2  :  3  :  4  :  6  :  7  :  8 -hexa- 
hydro-\-naphthylbutyric  acid  (IV),  m.p.  Ill  °  {semicarbazone,  m.p.  224° 
(decomp.)],  and  8- 1- hydroxy -2- ketocyclokexylpropionic  acid  lactone 
(V),  m.p.  60°  [semicarbazone,  m.p.  ~196°  (decomp.);  oxime,  m.p. 
124—125°].  Reduction  (H2,  Pt02,  EtOH)  of  (IV)  affords  H4- 
[. semicarbazone ,  m.p.  ~209°  (decomp.)]  or  H6-derivatives,  m.p.  147°; 
(IV)  probably  arises  from  the  intermediate  e-keto-y-l-hydroxy- 
2-ketocyc/ohexyloctoic  acid.  Oxidation  (Ag20)  of  (V)  gives  y-keto- 
azelaic  acid  reduced  (Clemmensen)  to  azelaic  acid.  H.  B. 

Rearrangement  o£  “dimeric  2-methylenecyc/ohexanone  ”  by 
acids.  C.  Mannich  (Ber.,  1941,  74,  [£],  565 — 570). — “  Dimeric 
2-methylenecyc/ohexanone  ”  or  l-hydroxy-2  :  2'-diketo-aj3-di cyclo- 
hexylethane  with  boiling  20%  H2S04  gives  the  diketone  (I),  b.p. 

155 — 156°/10  mm.  (mono-semicarbazone, 
m.p.  157 — 158°,  and  -oxime,  m.p.  156 — 
157°),  reduced  (H2,  Pt02,  EtOH)  to  a 
CO-alcohol,  C14H  2202,  b.p.  162— 163°/12 
mm.  (II)  [oxime,  m.p.  198 — 199°;  acetate 
(HI),  b.p.  171 — 172°/?vac.],  or  (exceptionally)  an  isomeric  CO- 
alcohol,  m.p.  94 — 95°  (IV)  (oxime,  m.p.  149 — 150°),  also  obtained 
from  (HI)  and  an  excess  of  boiling  N-EtOH-KOH.  (II)  or  (IV)  with 
Na-EtOH  gives  the  glycol,  C14H2402,  m.p.  169 — 170°  (diacetate,  m.p. 
■73°).  Boiling  10%  KOH  converts  (I)  into  1-/3-2' -ketocyclohexylethyl- 
cyc\opentane-\-carboxylic  acid,  m.p.  84°  [semicarbazone,  m.p.  198°; 
p -nitrophenylhydrazone,  m.p.  156°  (decomp.);  CHPh".  derivative, 
m.p.  126°],  reconverted  into  (I)  by  P2Os  at  105°,  and  oxidised 
(KMn04 ;  small  amount)  to  e-keto-T)-l-carboxycyclopentyloctoic  acid, 
m.p.  83°  [semicarbazone,  m.p.  171°  (decomp.)],  or  (large  amount)  to  a 
mixture  of  H2C204,  (CH2-C02H)2,  glutaric,  adipic,  1-carboxycyc/o- 
pentylacetic,  and  cyc/opentane- 1  :  1-dicarboxylic  acid.  H.  B. 
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Methylenequinones.  Oxido-reductive  dimerisation.  H.  von  Euler, 
E.  Adler,  and  A.  O.  Caspersson  ( Arkiv  Kemi,  Min.,  Geol.,  1943,  16,  A, 
No.  11,  14  pp. ;  cf.  A.,  1943,  II,  189).— 1  :_2  :  5-C6H3Me(OH)„  8% 
aq.  NaOH,  and  40%  CH20  (in  N2)  at  2—5°  (70  hr.)  give  2  ' 5-di- 
hydroxy-’i-methylbenzyl  alcohol  (I),  m.p.  156  5 — 157-5°;  its  2  :  5-Met 
ether,  m.p.  74-5 — 75°.  is  oxidised  by  aq.  KMn04-NaOH  to  2  :  5 -di- 
methoxy-m-ioluic  acid,  m.p.  124 — 125°,  converted  by  HBr-AcOH 
into  the  2  :  5-(OH)2-compound,  m.p.  ~190°  (decomp.)  (lit.  215°). 
Short  treatment  of  (I)  with  HC1  in  EtOAc  (solid  C02  cooling),  followed 
by  aq.  NaHCOj,  gives,  through  the  corresponding  benzyl  chloride 
(II),  the  unstable  1:6:4:  2-0:C„H2Me(0H):CH2  (A),  and  thence  a 
quinhydrone  (III).  C22H32  0  8.  m.p.  210°  (pre-heated  bath).  (Ill)  js 
reduced  by  Zn— AcOH  (not  by  S02  or  SnCl2)  to  a.8-di-(2  :  o-dihydroxy - 
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3-methylphenyl)ethane  (IV),  m.p.  286 — 287°  (pre-heated  bath)  ( tetra¬ 
acetate ,  m.p.  167°),  oxidised  by  FeCla  in  MeOH  to  the  corresponding 
diqninone  (V),  m.p.  193°.  (Ill)  is  synthesised  from  equal  amounts  of 
(IV)  and  (V)  in  MeOH.  (II)  is  reduced  by  Zn  dust  in  moist  Et20  or 
CeH6  to  (IV).  (A)  is  considered  to  undergo  oxido-rcduction  to 

2:5:3:  l-(OH)2CeH2Me'CH2  --  and  the  corresponding  quinone ; 
the  radicals  then  dimerise.  A.  T.  P. 


IV.— STEROLS  AND  STEROID  SAPOGENINS. 

Oxidation  of  cholesterol  and  other  unsaturated  sterols  in  colloidal 
aqueous  solution  by  molecular  oxygen.  S.  Bergstrom  (Arkiv  Kemi, 
Min.,  Geol.,  1943,  16,  A,  No.  10,  72  pp.). — An  account  of  work 
previously  abstracted  (A.,  1941,  II,  139;  1942,  II,  102,  230;  1943, 
II,  13).  A.  T.  P. 

Cholesteryl  thiocyanate.  A.  Muller  and  E.  Batyka  (Ber.,  1941. 
74,  [£],  705  707). — Cholesteryl ^>-toluencsulphonate  (I)  or  benzene- 

sulphonate  and  KCNS  in  abs.  COMe2  at  100°  (sealed  tube)  give 
cholesteryl  thiocyanate  (II).  m.p.  128 — 129°,  [a]}?  —14-6°  in  CHC13 
(ct.  lit.)  (5:  8>-dibromide.  m.p.  79 — 80°,  [a]}?  —34-6  in  CHC13),  con¬ 
verted  by  boiling  C6H6-N-MeOH-NaOMe  into  dicholesteryl  di¬ 
sulphide,  [a]u  —44-9°  in  CHC1,.  Thermal  rearrangement  of  (II) 
could  not  be  effected.  (II)  or  (better)  (I)  and  boiling  NH.Ph  give 
N-phenylcholesterylamine.  m.p,  189 — 190°,  fa]}?  —35-6°  in  CHC13, 
and  [from  (II)]  a  substance,  m.p.  >220°.  Cholesteryl  chloride  and 
Nal  in  COMe2  at  180 — 190°  give  A3:5-cholestadiene,  m.p.  77 — 78°, 
[a]g>  -80-2°  in  C6H6.  H.  B. 

Acyl  migration  in  the  sterol  series.  M.  F.  C.  Paige  (J.C.S.,  1943, 
437 — 441). — Attempted  partial  hydrolysis  of  3()3]  :  6(/S)-diacetoxy-A4- 
cholestene  to  6(/5)-acetoxy-A4-cholesten-3(/3)-ol  failed.  3-O^Parbo- 
methoxycholesterol  (I)  and  aq.  Se02-Ac20  at  105 — 110°  give 
3 -O-carbomet  ho  xy-A-aceloxy  cholesterol  (II),  m.p,  160-5 — 161°.  hydro¬ 
lysed  by  boiling  5%  KOH-MeOH  to  cis-A5-cholestene-3  :  4-diol  (III). 
Oxidation  of  (I)  with  aq.  Se02  in  AcOH  at  100°  gives  (II)  and  the 
carbonate  (IV),  fti.p.  173 — 173-5°,  of  (III)  ;  (IV)  is  also  obtained  from 

(III)  and  PhMe-COCl2-C5H6N-CsH?  at  70°  (sealed  tube).  The 
3  :  6-ester  was  not  isolated  in  either  oxidation  of  (I),  but  was  probably 
present  as  hydrolysis  of  the  non-cryst.  residues  gives  a  little  A4- 
cholestene-3  :  6-diol.  4-Hydroxycholesterol  and  ClC02Me-C5H5N- 
Et20-C6H6  at  room  temp,  afford  i-hydroxy-3-O-carbomethoxy- 
cholesterol,  m.p.  157-5 — 159-5°  (benzoate,  m.p.  173 — 174°),  acetylated 
(Ac20)  to  (II),  which  is  also  obtained  similarly  from  the  4-mono¬ 
acetate  of  (III)  and  ClC02Me-C5H5N.  3-O-Carbethoxycholesterol 
and  aq.  Se02-Ac20  yield  3-O-carbethoxy-i-aceloxy cholesterol  (V). 
m.p.  163 — 163-5°,  and  3-0-carbethoxy-6-acetoxy-Al-cholesten-3-ol, 
m.p.  121 — 122-5°  (hydrolysed  to  A4-cholestene-3  :  6-diol) ;  the  same 
products  and  (IV)  are  formed  by  oxidation  in  AcOH.  (V)  is  hydro¬ 
lysed  to  (III)  and  can  be  obtained  from  the  4-monoacetate  of  (III) 
and  ClC02Et.  (Ill)  and  ClCO,Et-C5H5N  afford  4,-hydr0xy-3-O- 
carbethoxycholesterol,  m.p.  130-5 — 131°  ( benzoate ,  m.p.  131 — 13T5°), 
acetylated  to  (V).  Acyl  migration  in  the  3-monoesters  of  (IIP 
probably  occurs  through  the  orthocarbonate.  The  3-monoacetate 
and  EtCOjH  at  100°  afford  some  4-acetate;  even  in  AcOH,  con¬ 
version  is  incomplete  in  6  hr.,  indicating  an  equilibrium  reaction. 

(IV)  and  MeMgl  (in  Et20-dry  H2)  give  only  A4-cholestene  (VI).  (I) 

is  probably  first  oxidised  in  AcOH  to  its  4-OH  derivative,  which 
rearranges  to  an  orthocarbonate;  loss  of  MeOH  then  gives  (IV). 
The  3-0-C02Me-  or  -COzEt-derivatives  of  (III)  are  converted  by 
boiling  AcOH  or  EtC02H  into  (IV).  Hydrogenation  (Pd,  then  Pt) 
of  6(j3)-acetoxy-A4-cholesten-3-one  gives  a  non-cryst.  product,  but 
Na-CsHu-OH  followed  by  BzCl-C5H5N  at  room  temp,  yields 
cholestane-3(|3)  :  6(a)-diol  dibenzoate,  also  obtained  similarly  from 
cholesterol  a-  or  /J-oxide  (modified  prep.).  A‘-Cholestene-3  :  6-diol 
and  boiling  Na-C-.H-.-OH  afford  a  hydrocarbon,  m.p.  79 — 80°. 
possibly  (VI).  A.  T.  P. 

Constituents  of  the  adrenal  cortex  and  related  substances.  LXIV. 
Configurative  connexion  of  17(@)-hydroxypregnane  derivatives  with 
glycerol  grouping  in  the  side-chain.  B.  Koechlin  and  T.  Reichstein 
(Helv.  Chim.  Acta,  1943,  26,  1328— 1334).— A5:17-Pregnadiene- 
3  :  21-diol  diacetate  is  converted  by  Os04  in  Et20  at  room  temp, 
followed  by  NanS03  in  boiling  aq.  EtOH  and  acetylation  (Ac20— 
C5H5N  at  room  temp.)  into  Aa-pregnene-3(p)  :  17(g)  :  20(0)  :  21- 
tetraol  3  :  20  :  21-triacetate,  rhombs  which  pass  into  needles  at 
184 — 185°  and  melt  at  189 — 190°,  [a]}>  +5-9° i Pi>°  in  COMe2.  It 
is  hydrolysed  by  boiling  KOH  -MeOH  to  the  tetraol  (Prins  records 
m.p.  215 — 220°,  or  220 — 223°  after  prolonged  keeping,  [a]},4  —56-2° 

!  5°  in  COMe2),  converted  by  COMe2  and  anhyd.  CuSOj  at  room 
temp,  into  A6-20  :  21-isopropylidenepregnene-'A(p )  :  17(£)  :  20(/?)  :  21- 
tetraol,  m.p.  201 — 203°,  becomes  opaque  at  100°,  [a]??  — 62-7°±2°  in 
COMe2.  This  is  oxidised  by  Al(OBu>')3  and  COMe2  in  boiling  C0H„ 
to  A4-20  :  2 1  -\sopropylidenepregnene-  \ 7 ( (5 )  :  20(3)  :  2\-triol-'A-one ,  two 
forms,  m.p.  146—147°  and  200 — 204°  without  change  at  147°,  [a]f> 
+  74-7°  +  2°  in  COMe2,  which  is  hydrolysed  to  A4-pregnene- 
17(8)  :  20(|8)  :  21-triol-3-one  (I),  identified  as  the  diacetate,  m.p. 
196 — 197°,  [a]},8  -1- 135-9°4-2°  in  COMe2,  identical  with  that  obtained 
from  the  A4-pregnene-17()3)  :  20  :  21-triol-3-one  of  Ruzicka  et  al. 
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(A.,  1939,  II.  3^8).  (I)  is  therefore  configuratively  similar  to  allo- 

pregnane-3(/3)  :  17(/9)  :  20(/3)  :  21-tetraol  and  A5-pregnene- 
3(0)  :  17(0)  :  20(0)  :  21-tetraol.  M.p.  are  corr.  (block);  limit  of 
error  ±2°.  H.  W. 

Steroids  and  sex  hormones.  LXXXVI.  Products  of  the  hydrogen¬ 
ation  of  A5:6_2O;22-3(0)-hydroxynorcholadienoic  acid.  P.  A.  Plattner 
and  J.  Pataki  (Helv.  Chim.  Acta,  1943,  26,  1241 — 1252).— Further 
examples  are  given  of  the  formation  of  isomerides  due  to  differing 
configuration  at  C{20).  Those  compounds  which  have  a  configuration 
at  C(20)  differing  from  that  of  cholesterol  are  termed  20-iso-deriv- 
atives.  Me  A5:6_2O:22-3(0)-acetoxynorcholadienoate  is  hydrogen¬ 
ated  (Pt  in  AcOH)  to  Me  3(fi)-acetoxynora.\\ocholanatc  (I),  m.p. 
162-5—163°,  [a]},6  +11-7°  in  CHC1S,  hydrolysed  to  the  3(0)-OH-acid, 
m.p.  225 — 226°,  [a]},4'5  +22-9°  in  EtOH  (Me  ester,  m.p.  157 — 158°, 
[a]]3  +19-1°  in  CHC13),  and  a  mixture  which,  after  hydrolysis,  gives 
3(B)-hydroxy-20-isonorallocholanic  acid,  m.p.  249 — 251°,  [a]”  +18-2° 
in  EtOH  (Me  ester,  m.p.  169—171°,  [a]},8  3  +16  4°  in  CHC13,  and  its 
acetate,  m.p.  135—137°,  [a]jf5  +8-2°  in  CHC13).  a5:*-!O:“-3(0)- 

Hydroxynorcholadienoic  acid  is  hydrogenated  (Raney  Ni  in  aq. 
EtOH-NaOH)  to  As-,-3(^)-hydroxy-20-isonorcholenic  acid,  m.p. 
263 — 264°,  [a]},68  —44-7°  in  EtOH,  and  A5;6-3(0)-hydroxynor- 
cholenic  acid  (II),  m.p.  244-5 — 245°,  [a]]>6  —41-2°  in  EtOH  (Me 
ester,  m.p.  143 — 145°,  [a]},6  —42-5°  in  CHC13,  and  its  acetate,  m.p. 
132 — 134°).  Hydrogenation  of  Me  A2O:22-3(0)-acetoxynora«ocholen- 
ate  (Pt  in  EtOH  or  AcOH)  leads  to  (I)  ;  in  presence  of  Raney  Ni 
a  mixture  results  containing  predominatingly  the  20-iso-form. 
Rapid  addition  of  Me  A5:S-3(0)-acetoxycholenate  (III)  in  C6He  to 
MgMeBr  in  Et„0  followed  by  alkaline  hydrolysis  gives  A5  6  3(0)- 
hydroxynorcholenyldimethylcarbinol,  m.p.  181-5 — 182-5°  (lit.  192°), 
[o]D  —34-4°  in  EtOH,  converted  by  Ac20  in  C5H5N  at  room  temp, 
into  the  3 (/3 )-acetate,  m.p.  165-5 — 166-5°,  [a]}]’7  —41-6°  in  CHC1S, 
which  is  hydrogenated  (Pt02  in  AcOH  at  50°)  to  3(f3)-acetoxynora\\o- 
cholanyldimethylcarbinol,  m.p.  161 — 162°,  [a]}/  +5-6°  in  CHC1S ; 
this  is  oxidised  (0rO3  in  AcOH)  and  then  estcrified  (CH2N2)  to  (I). 
(Ill)  is  converted  by  an  excess  of  MgPhBr  into  A5  ;S— 23 ;  24-3()3)- 
acetoxy- 24  :  24-diphenylcholadiene,  m.p.  172 — 173°,  converted  by 
successive  treatments  with  Br  in  CC14,  CrOs  in  AcOH,  Zn  dust,  and 
AcOH,  CH2N2,  and  Ac2OC5H5N  into  Me  A5:S-3(0 )-acetoxynor- 
cholenate,  m.p.  133-5 — 135-5°,  [a]}?  —45-7°  in  CHC13,  which  is 
hydrolysed  to  (II).  M.p.  are  corr.  (vac.).  H.  VV. 

Structure  of  choleic  acids.  N.  P.  Buu-Hoi  (Z.  physiol.  Chem., 
1943,  278,  230 — 235). — Deoxycholic  acid  (I)  forms  8  :  1  compounds 
with  chaulmoogric,  m.p.  185 — 186°,  hydnocarpic,  m.p.  183°,  dihydro- 
chaulmoogric,  m.p.  186°,  and  dihydrohydnocarpic  acid,  m.p.  182 — 
183°,  Et  chaulmoograte,  m.p.  187°,  hydnocarpate,  m.p.  186 — 187°, 
dihydrochaulmoograte,  m.p.  188°,  and  dihydrohydnocarpate,  m.p. 
185 — 186°,  chaulmoogryl,  m.p.  185 — 186°,  and  dihydrochaulmoogryl 
alcohol,  m.p.  186 — 187°,  and  Et  x-phcnylundecoate,  m.p.  174°.  (I) 

forms  4  :  1  compounds  with  C 1 1 ..  I’h-CO  ,Me,  m.p.  168 — 169°  (after 
sintering),  and  BuOBz,  m.p.  169 — 170°  (after  sintering),  and  6  :  1 
compounds  with  Ph-[CH2]3-C02Et,  m.p.  170 — 172°  (after  sintering), 
and  1-CI0H,-CH2-CN,  m.p.  175 — 177°  (afte’r  sintering).  Hence  the 
theory  of  Kratky  et  al.  (cf.  A.,  1937,  I,  118)  requires  modification. 

W.  McC. 

Androstanolones  substituted  in  the  17-position. — See  B.,  1943,  III, 
279. 

Steroids  and  sex  hormones.  LXXXV.  D-Homoandrostane  deriv¬ 
atives,  a  group  of  highly  active  androgens.  M.  W.  Goldberg  and  E. 
Wydler  (Helv.  Chim.  Acta,  1943,  26,  1142—1155;  cf.  A.,  1943,  II, 
199). — frans-Dehydroandrosterone  3-monoacetate  is  converted  by 
KCN  and  AcOH  in  EtOH  at  >0°  into  its  cyanohydrin,  hydrogenated 
(Pt02  in  AcOH)  to  1 1  -hydroxy -3(fl)-acetoxy- 1 1-aminomethylandrostane, 
m.p.  234 — 236°,  which  is  converted  by  HNOa  into  (mainly)  17a-keto- 
(I),  m.p.  120 — 122°,  and  \l-keto-3(^)-acetoxy-D-homoandrostane  (II), 
m.p.  102 — 104°,  [a]u  —3-7°  in  dioxan  [ setnicarbazone ,  m.p.  251 — 
253°  (decomp.)].  (II)  is  hydrolysed  to  3  (/}) -hydroxy -11 -keto-V)-komo- 
androstane,  m.p.  170 — 172°,  [o]D  +23°  in  dioxan,  oxidation 
(Cr03,  AcOH)  of  which  affords  3  :  -diketo-Tt-homoandrostane ,  m.p. 
168 — 170°,  [a]D  —32°  in  dioxan.  The  isomeric  3  :  11  a-diketone , 
m.p.  183 — 185°,  [a]D  —27°  in  dioxan,  is  obtained  by  hydrolysing  and 
oxidising  (I).  Both  diketones  arc  converted  by  successive  treat¬ 
ments  with  N2H,,H20  and  NaOEt  into  D-homoandrostane,  m.p. 
85-87°,  [o]D  —3-7°  in  dioxan.  Hydrogenation  (Pt02  in  AcOH) 
followed  by  benzoylation  of  (I)  and  chromatography  of  the  product 
leads  to  D-homoandrostane-3(0)  :  17a(a)-diol  3-acetate  17-benzoate, 
m.p.  201 — 202°,  [a]D  +17-6°  in  dioxan  (cf.  A.,  1940,  II,  350),  and 
-3(0)  :  \la(f!i)-diol  3-acetate  ll-behzoate,  m.p.  139 — 142°,  [<l]d  —10-7° 
in  dioxan.  These  are  partly  hydrolysed  (KHCO,  in  boiling  aq. 
MeOH)  to  the  respective  benzoates,  m.p.  230 — 233°,  [a]D  —59°  in 
dioxan,  and  m.p.  154 — 155°,  [a]i>  —50  7°  in  dioxan.  Complete 
hydrolysis  gives  3(B)  :  17a(a)-,  m.p.  217 — 218°  [o]D  +26°  in  dioxan, 
and  3 (jS)  :  1 1 hydroxy -lb -homoandrostane,  m.p.  219 — 220°,  [cl]d 
— 16°  in  dioxan.  Oxidation  of  the  respective  alcohols  yields 
3 -keto  17a(0)-,  m.p.  132 — 133°,  [a]c  —  35-51"  in  dioxan,  and  3-keto- 
17a(o)-benzoyloxyandrostane,  m.p.  194 — 195°,  [a]D  +28°  in  dioxan 
(D-homodihydrotestosterone  17a(0)-  and  17a(o)-benzoates).  3 -Keto- 


\la(a.)-acetoxy-T>-hornoandrostane  ( D-homodihydrotestosterone  1 7a(a)- 
acetate),  m.p.  194 — 195°,  [a]r,  +9-8°  in  dioxan,  obtained  by  acetyl¬ 
ation  of  the  OH-compound  ( loc .  cit.),  is  converted  by  Br  in  AcOH 
containing  cone.  aq.  HBr  into  the  2-Br-derivative,  m.p.  214  215°, 

Md  +21°  in  dioxan;  this  affords  a  pyridinium  compound,  in.p. 
280°  (decomp.),  which  passes  when  heated  into  (?)  A‘-3-Aefo-17a(a)- 
acetoxy-Ti-homoandrostene,  m.p.  158-5 — 160°,  [o]d  +80-3°  in  dioxan. 
The  derivatives  of  the  .D-homoandrostane  series  appear  as  active 
physiologically  as  the  corresponding  compounds  of  the  natural 
steroid  series.  M.p.  are  corr.  H.  W. 


Constituents  of  the  adrenal  cortex  and  related  substances.  LXHI. 
11-zyi Corticosterone  acetate  and  two  isomeric  anhydrocorticosterone 
acetates.  C.  W.  Shoppee  and  T.  Reichstein  (Helv.  Chim.  Acta, 
1943,  26,  1316—1328;  cf.  A.,  1940,  II,  350;  1941,  II,  259).— 

Corticosterone  acetate  (I),  m.p.  147-5 — 148-5°,  [a]|,0  +195°+3°, 
[o]3|gi  +236°  +  3°  in  COMe2,  is  converted  by  boiling  cone.  HC1- 
AcOH  (1:9)  (30  min.)  into  (after  reacetylation)  anhydrocorticosterone 
acetate  (II),  m.p.  159—160°,  [cl]}?  +129°±2°,  [a].J|sll  +150°±2°in 
COMe2  (yield  35 — 40%),  and  11-epi corticosterone  acetate  (III),  m.p. 
122—125°,  [aft0  +187°±4°,  [a]^61  +222°  +  4°  in  COMe2.  (Ill) 
does  not  give  a -colour  with  C(N02)4,  rapidly  reduces  Ag20-NH3,  and 
gives  a  green  fluorescence  in  cone.  H2SO,.  Dehydration  of  (I)  under 
more  energetic  conditions  (cone.  HCl-AcOH,  1  :  4)  gives  unchanged 
material,  no  (III),  (II)  (26%),  an  anhydrocorticosterone  acetate  (IV) 
(17%),  m.p.  142 — 143°,  [a]]?  +98°±6°,'[o]^61  +130°±6°  in  COMe2l 
and  a  very  small  amount  of  a  substance,  m.p.  169°.  (II)  is  largely 
unchanged  when  boiled  for  30  min.  with  cone.  HCl-AcOH  (1  :  9), 
but  is  partly  converted  into  (IV)  by  the  boiling  1  :  4  mixture,  which 
partly  transforms  (III)  into  (II)  and  (IV).  (Ill)  is  oxidised  (Cr03 
in  AcOH)  to  dehydrocorticosterone  acetate,  m.p.  178 — 181  5°,  [alb6 


ji 


r'YY 


/N - iCOCHj'OAc 

w 


+215°  +  8°,  [o]JJ61  +266°  +  8°  in  COMe2.  In  the  Everse-de 

Fremery  test  (II)  is  2 — 3  times  more  powerful  than  deoxycortico¬ 
sterone  acetate  (V)  and  is  about  equally  or  somewhat  less  active 
towards  adrenalectomised  rats.  In  the  former  test  (IV)  is  2 — 3 
times  less  active  than  (V).  M.p.  are  corr.  H.  W. 


V.— TERPENES  AND  TRITERPENOID  SAPOGENINS. 

c/r-A2-Menthene.  W.  Hiickel  and  H.  Wagner  ( Ber .,  1941,  74, 
[B],  657 — 662). — Catalytic  reduction  of  /-piperitone  (I),  [aft  —50-6°, 
is  reinvestigated  (cf.  A.,  1939,  II,  434).  It  is  established  that  (I) 
contains  some  racemate  and  that  (/-merit hone  is  produced  as  well  as 
d-iaomenthone.  Vais,  of  [a]  (for  different  AA  and  various  solvents) 
are  given  for  d-neoisomenthol  (phenylcarbamate,  m.p.  91 — 92°, 
[aft0  -12-4°  in  EtOH;  H  phthalate.  m.p.  ~85— 86°,  [aft0  -18-0°  in 
CHC13).  (B-isoMenthyl  H  phthalate  has  m.p.  116 — 117“  (lit.  107 — 
108°).  d-isoMenthyl  p-toluenesulphonate  (loc.  cit.)  with  boiling 
EtOH-NaOEt  gives  60%  of  cis-A2-menthene  (II),  b.p.  46 — 48°/10 
mm.,  [a]*0  +45-2°;  differences  in  physical  data  for  (II)  and  trans¬ 
it2  menthene  are  in  accordance  with  the  Auwers-Skita  rule.  Treat¬ 
ment  of  (II)  with  p-CgHjMe-SOjH  in  EtOH  causes  a  slight  reduction 
in  qjj  ;  if  this  is  not  due  to  racemisation  then  (II)  contains  some 
A3-menthcne  (III).  d-isoMenthylamine  and  HN02  give  d-iso 
menthol  and  a  mixture  of  (II)  (50%),  r-(III)  (38%),  and  active  (III) 
(12%).  H.  B. 

1  :  5-mero-Methylenec.yc/oheptane,  the  dicyclic  ring  homologue 
of  norcamphane.  J.  von  Braun  and  J.  Reitz  (Ber.,  1941,  74,  [B], 
273 — 275;  -cf.  A.,  1937,  II,  404). — Homonorcamphanecarboxylic  " 
acid  in  cone.  H2SOt  with  HN3  in  CHC1-,  affords  60%  of  2- amino- 1  :  5- 
meso(=  endo)methylenecycloheptane  (I),  b.p.  69 — 70°/ 14  mm.  (platini-  , 
chloride,  m.p.  275 — 280°;  picrate,  m.p.  180°;  Bz  derivative,  m.p.  if 
~95°).  (I)  is  treated  with  Me2SO,  etc. ;  the  methohydroxide  with 

KOH  yields  38%  of  2-dimethylaniino-l  :  5-meso->nethylenecycM$ 
heptane,  b.p.  83°/13  mm.  (platinichloride,  m.p.  173°;  picrate,  m.p3 
197°),  and  45%  of  1  :  5-meso-methylene-A‘-cycloheptene,  b.p.  132f,j 
which  when  hydrogenated  over  Pd  gives  1  :  5-meso-melhylenecyclo- 
heptane,  b.p.  131°.  J.  Wa. 

Nitrobornylphenols. — See  B.,  1943,  III,  239. 

Position  of  substituents  in  Eeychler’s  sulphocamphoric  acid  and  - 
the  so-called  |8-bromocamphor.  G.  Komppa  (/.  pr.  Chem.,  1943, 
[ii],  162,  19 — 28). — The  m-position  of  the  Br  in  ''  ft  "-bromo- 
camphor  (I)  and  "  )3  "-bromocamphoric  acid  (II)  is  substantiated. 
For  steric  reasons  dl-( I),  m.p.  78°,  does  not  react  with  Mg  or  moist 
Ag20.  The  camphor  skeleton  of  dl-( II),  m.p.  207 — 208°  (decomp.) 
(anhydride,  m.p.  148 — 149°),  is  confirmed  by  reduction  by  Zn  dust 
in  AcOH  to  cM-camphoric  acid  (anhydride,  m.p.  229°).  In  boiling 
20%  aq.  KOH  (Cu  vessel),  (II)  gives  dl-o i-kydroxycamphoric  acid 
(III)  (80%),  m.p.  158—159°,  converted  by  AcCl  into  the  m-acetate 
anhydride,  m.p.  123 — 124°,  and  thence  the  m-acetate  toluididic  acid 
m.p.  124°.  With  dil.  HNO„  (III)  gives  indefinite  products,  but 
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■with  1%  KMn04  at  60 — -70°  gives  a  good  yield  of  carboxyapocam- 
Kphoric  acid,  m.p.  195—196°,  which  at  >  the  m.p.  yields  (mainly  cis-) 
K/>ocamphoric  acid,  identified  also  as  anhydride  and  anilide.  The 
ester  (prep,  by  MeOH-H.S04  or  by  way  of  the  chloride),  m.p. 
■87°,  in  boiling  NPhEt,  gives  MeBr,  C02,  and  Me  dl-a-campholytate 
gIV)  (~54%),  b.p.  67 — 70°/8  mm.,  and  thence  by  dil.  HC1  dl-ft- 
ampholytic  (i/-isolauronalic)  acid  (V),  m.p.  132 — 133°  (dibromide, 
Bb.p.  138 — 139°).  The  EU  ester,  m.p.  102 — 103°,  of  (II)  gives 
similarly  the  Et  ester  corresponding  to  (IV).  With  Ag20  in  aq. 
■gtOH  at  30°,  (II)  gives  the  stable  lactone,  dl-aj -camphanic  acid 
■g;5%),  m.p.  151 — 152°,  which,  when  heated,  gives  (V)  and  C02. 
■Be  true  fi-bromo-  and  ^-hydroxy-camphoric  acid  of  Toivonen 
■ Ann.  Acad.  Set.  Fennicae,  1927,  A,  29,  No.  10)  differ  from  (I)  and 
BII)  in  m.p.  R.  S.  C. 

'  Effect  of  phenyl  group  on  rotatory  power  :  phenylcamphoranilie 
'bids  and  p-diphenylylimino-./-camphor.  M.  Singh  and  A.  Singh 
Indian  Chem.  Soc.,  1942,  19,  145 — 148) . — In  comparison  with 
Khat  of  other  substituted  camphoranilic  acids,  [a]??  in  MeOH  of  4'-, 
"‘up.  196 — 197°  (shrinks  at  194°),  is  abnormally  high  (  +  64°),  that  of 
’-,  m.p.  204 — 205°,'  abnormally  low  (  +  40-8°),  and  that  of  2'- 
p Kenvlcamphoranilic  acid,  m.p.  181°  [from  camphoric  anhydride, 
Oi4Ph*NH2,  and  NaOAc  at  130—135°  (120°  for  the  o-  and  m- 
fempounds)],  normal  (  +  26-5°).  In  each  case  [a]i>  of  the  Na  salt 
■  >  of  the  free  acid  in  org.  solvents.  p-Diphenylylimino-A-camphor 
Strom  camphorquinone,  p-C6H4Ph-XH2,  and  anhyd.  Na2S04  at  100°), 
im  p.  148—149°,  [a]!?  +696-8°  in  MeOH,  +720-7°  in  EtOH  (anilino- 
fcsamphor  has  [<i)f?  1-606-8°  in  MeOH),  is  reduced  (Zn  +10%  KOH) 
I, to  p  diphenylylaminocamphor,  [a]^1  +82-3°  in  EtOH,  A.  Li. 

Sesquiterpenes.  LX.  Oxidative  degradation  oE  norcedrenedi- 
iarboxylic  acid  by  nitric  acid.  P.  A.  Plattner  and  H.  KISui  ( Helv . 
Chun.  Acta,  1943,  26.  1553—1559;  cf.  A.,  1943,  II,  97). — Cedrene 
(I)  is  brominated  by  (CH2-CO)2NBr  in  boiling  CC14  and  the  crude 
bromocedrene  (which  cannot  be  distilled  in  a  vac.  without  decomp.) 
is  oxidised  by  KMn04  in  boiling  aq.  COMe,  followed  by  boiling  aq. 
HNOj  to  norcedrenedicarboxylic  acid  (II).  The  mother-liquors 
from  (II)  contain  CO,  1 I-CMe2-CH2-C02H  and 

C02H-CM-e2-CH(C02II)-CH2-C02H  (III).  This  has  been  obtained 
previously  by  the  oxidation  of  cedrene  and  temporarily  regarded  as 
camphoronic  acid  (cf.  Plattner,  et  al.,  A.,  1943,  II,  97;  Treibs, 
Ber.,  14943,  76,  160).  Contrary  to  Treibs,  (III),  m.p.  145 — 145-5°,  [a]D 
—  8°  in  H20,  is  best  obtained  by  the  protracted  oxidation  of  (I)  with 
HS'Qj  [d  T -4)  at  100 — 115°.  Elimination  of  HBr  from  bromonor- 
cedrenedicarboxylic  ester  carried  out  in  an  autoclave  instead  of 
a  sealed  tube  gave  relatively  little  dehydronorcedrenedicarboxylic 
acid  and  much  oily  mother-liquor  which,  when  oxidised  with 
KMn04  in  alkaline  solution,  yields  tcans-norcedrenedicarboxylic  acid, 
m.p.  222-5 — 223°,  [a]|J  5  —53-3°  in  CHCla,  converted  by  boiling  AcsO 
into  the  norcedrenedicarboxylic  anhydride,  m.p.  126 — 127°.  M.p. 
are  corr.  H.  W. 
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Constitution  o£  cafestol.  V.  A.  Wettstein,  F  Hunziker,  and  K. 
(Miescher  (Helv.  Chim.  Acta.  1943,  26,  1197—1218;  cf.  A.,  1943,  II, 
1 199,  203). — Ozonisation  of  epoxynorcafestadienone  (I)  in  m-C,H14 
or  CC14  and  treatment  of  the  ozonide  with  boiling  H20  gives  as  main 
product  a  difficultly  volatile,  non-cryst.  acid  (II)  transformed  by 
(•esterification  (CH,N2),  chromatographic  purification,  and  alkaline 
(  hydrolysis  into  the  Me  H  ester  (II-I),  C18H2805,  m.p.  156 — 157°, 
[alj®  +25-7°  +  2°  in  dioxan.  (Ill)  is  transformed  by  CH2N2  into  the 
\Met  ester,  m.p.  53 — 55°,  which  gives  a  monosemicarbazone,  m.p. 
211 — 213°  (decomp.).  Although  (III)  cannot  be  hydrolysed,  its 
OM>e  is  not  present  in  (II),  which  does  not  contain  OAlk  (Zeisel)  and 
is  transformed  by  EtOH  and  mineral  acid  into  the  Et,,  ester,  C21H32Os, 
m.p.  104 — 105°,  hydrolysed  to  the  Et  H  ester  (IV),  m.p.  162 — 163°. 
(Ill)  is  converted  by  EtOH-mineral  acid  into  the  Me  Et  ester,  m.p. 
l  86 — 88°,  and  (IV)  affords  analogously  an  isomeric  Me  Et  ester,  m.p. 
j«;,l26 — 128°.  In  all  probability  (II)  is  therefore  CuH24Os  and  con- 
•wftains  only  3  intact  C  rings.  The  formation  of  (II)  is  accompanied 
fey  the  elimination  of  2  C  but  not  of  H  and  involves  the  loss  of 
Ethereal  O  and  formation  of  C02.  The  furan  ring  and  a  C  ring  are 
([opened.  It  appears  therefore  the  C,2)  and  C<3)  of  the  furan  ring  in 
[cafestol  (V)  are  attached  to  H  whereas  C(4)  and  C(5)  participate  in 
the  formation  of  an  cud  Ao- condensed  C  ring.  A  strict  proof  that 
"j:  the  furan  ring  of  (V)  is  substituted  at  C<4)  and  C<5)  and  only  in  these 
positions  is  afforded  by  the  observation  that  the  adduct  from 
cafestyl  acetate  (VI)  and  (1CH-C0)20  is  converted  by  successive 
treatments  with  HCl-AcOH  at  90°,  33%  HNO,  at  190—200°,  and 
CH2N2  into  1  :  2  ;  3  :  4-C8H2(C02Me)4.  Since  a  H  has  been  shown 
previously  to  be  attached  to  C(2),  this  must  be  true  also  of  C(3>  and 
the  furan  ring  of  (V)  must  be  attached  to  the  remainder  of  the  mol. 
by  C(4)  and  C<5l.  (I)  is  converted  by  0-CO2H-CsH4-CO3H  in  Et20 

at  0°  into  a  non-cryst.  product,  transformed  (AcaO-C5H5N  at  room 
temp.)  directly  or  after  treatment  by  HC104  into  a  ketoacetoxynor- 
cafestenolide,  C2lH2805,  m.p.  239 — 240°.  The  requirement  of  2 
equivs.  of  alkali  for  hydrolysis,  the  presence  of  1  Ac  and  absence  of 
active  H,  together  with  the  formation  of  a  monosemicarbazone,  m.p. 
278°  (decomp.),  show  the  5  O  to  be  present  in  keto,  Ac,  and  lactone 
groups.  According  to  the  absorption  spectrum,  a  double  linking 


is  in  the  aft  position  to  the  lactone  group.  The  substance  does  not 
decolorise  Br-AcOH  or  KMnO,-EtOH,  does  not  give  the  Legal  or 
Baljet  reactions,  and  does  not  reduce  Ag20-NH3.  It  is  stable 
towards  Oa  and  Cr03-AcOH  at  low  temp.  Its  alkaline  hydro¬ 
lysis  leads  to  a  compound,  C1S,H2404,  m.p.  257 — 261°  (decomp.),  which 
does  not  give  a  quinoxaline  derivative.  It  probably  has  the  partial 

structure 

C02H-C6H4-C0,H  and  then  acetylated  to  a  hydyoxydiacetoxycafest- 
enolide,'  C24H3207,  m.p.  197 — 198°.  Crude  (II)  is  transformed  by 
Ac20  fpllowed  by  distillation  in  vac.  into  a  diketone  (VII),  Ci8h22o2, 
m.p.  204 — 205°,  characterised  by  a  disemicarbazone,  m.p.  >400°, 
darkens  >300°,  showing  according  to  Blanc’s  rule  that  the  original 
ring  a  is  6-  or  7-membered.  Analogously  the  Me2  or  Me  Et  ester 
of  (II)  is  tyclised  by  Na  in  boiling  PhMe  to  a  jS-ketocarboxylic  ester 
ketone,  converted  by  boiling  cone.  HCl-EtOH  into  (VII)  ■  The  ready 
formation  of  a  m-nitrobenzylidene  derivative,  m.p.  227 — 229°,  of 
(VII)  is  ascribed  to  the  at.  grouping  in  the  contracted  ring  A  since 
cafestol  derivatives  which  contain  CO  or  CH2  exclusively  in  ring  D 
do  not  react  with  ArCHO.  C(5)  or  C(8>  must  "be  present  in  CH2  and 
also  the  neighbouring  C((i)  or  C(7)  must  be  united  to  at  least  1  H  atom. 
17  of  the  20  C  atoms  of  cafestol  are  thus  accounted  for  and  the  nature 
and  mode  of  union  of  all  substituents  and  double  linkings  is  ex¬ 
plained.  Piperonylidenenorcafeatanedione  has  m.p.  164 — 165°.  M.p. 
are  corr.  H.  \V. 

Triterpenes.  LXXVII.  Siaresinolic  acid.  L.  Ruzicka,  A.  Grob, 
R.  Egli,  and  O.  Jeger  (Helv.  Chim.  Acta,  1943,  26,  1218 — 1235). — 
Evidence  is  adduced  in  favour  of  the  view  that  siaresinolic  acid  (-1) 

is  Al2:13-2  :  19-dihydroxy-28-olean- 
enic  acid.  (I),  m.p.  279 — 280°,  [a]p 
+  39-2°  in  abs.  EtOH  (prep,  from 
Siamese  gum  benzoin  described),  is 
converted  into  its  Me  ester  (  II), 
m.p.  182°,  [<i]d  +44-9°,  by  CH2N2 
in  Et20  (also  obtained  from  the  K 
salt  and  Me2S04  in  somewhat 
alkaline  MeOH) ;  the  Et  ester,  m.p. 
175—176°,  [<z]D  +44-6°  in  EtOH,  is 
prepared  from  EtI  and  the  Ag-salt 
in  boiling  abs.  EtzO.  (I)  and  Ac20 
in  CjHjN  at  room  temp,  afford  2 -acetylsiaresinolic  acid  [A12:13-19- 
hydroxy-2-acetoxy-28-oleanenic  acid],  m.p.  282 — 284°,  [a]B  +48-7°, 
converted  by  CH2N2  into  the  Me  ester  (III),  m.p.  125 — 127°  (lit. 
110 — 120°),  [a]D  +47-5°,  also  obtained  by  acetylation  of  (II)  and 
hydrolysed  to  (II)  by  boiling  KOH-MeOH.  Passage  of  dry  HC1 
through  (III)  in  AcaO  at  100°  leads  to  Me  isodiacetylsiaresinolate, 
(IV),  m.p.  234 — 236°,  [a]D  +41-3°,  also  obtained  from  the  corre¬ 
sponding  acid,  m.p.  262°,  [a]D  +40°,  and  CH2N2.  It  is  hydrolysed 
by  boiling  N-KOH  to  Me  iso-19-acetylsiaresinolate  (V),  m.p.  235 — 
237°,  [a]D  +40-7°,  converted  by  Ac20-C5H-N  at  room  temp,  into  (IV) 
and  by  Claisen's  reagent  at  150°  into  (I).  Analogously  the  acid  is 
converted  by  mild  hydrolysis  into  iso-19 -acetylsiaresinolic  acid,  m.p. 
235 — 237°,  [o]d  +39°,  and  by  vigorous  hydrolysis  into  (I).  (Ill) 
and  dry  HC1  in  Ac20  at  room  temp,  afford  Me  iso-2 -acetylsiaresinolate 
(VI),  m.p.  237 — 238°,  [a]D  +48-5°,  also  obtained  similarly  from  (II) 
and  acetylated  (Ac20-HC1  at  100°)  to  (IV).  It  is  gently  hydrolysed 
to  Me  isosiaresinolate ,  m.p.  205 — 206°,  re-acetylated  (Ac20-C3H5N 
at  room  temp.)  to  (V)  and  energetically  hydrolysed  to  (II).  iso-2- 
Acetylsiaresinolic  acid,  m.p.  273 — 274°  (much  decomp.),  [ a] r,  +40°,  is 
hydrolysed  by  boiling  n-KOH— MeOH  to  (I).  (V)  is  oxidised  by 

CrO,  (  =  1-5  O)  in  AcOH  at  room  temp,  to  Me  \%o-2-keto-\8-acetoxy- 
28-oleanenoate,  m.p.  225 — 227°,  [a]D  +50-4°  (c  =  1-43)  and  +48° 
(c  —  2-29),  which  is  not  hydrolysed  by  boiling  2n-KOH  in  2  days. 
Similarly  (III)  affords  Me  \8-keto-2-acetoxy-28-oleanenoate,  m.p. 
244—247°,  [o]u  +107-6°  (c  =  1-56)  and  +110°  (c  =  3-36),  which 
gives  a  marked  yellow  colour  with  C(N02)4  and  does  not  appear  to 
yield  a  semicarbazone ;  it  is  hydrolysed  by  boiling  N-KOH-MeOH 
or  boiling  cone.  HCl-MeOH  to  Me  A13:,8-19-keto-2-hydroxy-28- 
oleanenoate  (VII),  m.p.  209 — 210°  (lit.  189 — 190°),  [ci]d  —209-0°. 
It  is  also  obtained  from  Me  A,2;l3-19-keto-2-acetoxyoleanenoate  and 
HC1  in  AcOH  at  room  temp.  (VI)  is  oxidised  to  Me  iso-19-Acio-2- 
(tcetoxy-28-oleanenoale,  m.p.  221 — 223°,  [<i]d  +62-2°,  hydrolysed 
to  the  2 -UH-ester,  m.p.  195—197°  [n]D  +46-0°,  from  which  it  is 
re-formed  by  Ac20-C5H6N  at  room  temp.  Addition  of  Cr03  to  a 
solution  of  (I)  in  AcOH  containing  cone.  H2S04  at  roonr  temp,  gives 
a  non-homogeneous  product  from  which  Me  Al2:l3-2  ;  19-diketo- 
28-olcanenoate,  m.p.  211 — 212°  (lit.  207 — 208°),  [a]D  +139-8’ 
(c  =  0-361),  +140-5°  (c  =  0-642)  (oxime,  m.p.  232 — 233°;  semi¬ 
carbazone,  m.p.  233 — 234°),  is  isolated.  Tt  is  also  obtained  from 
(II).  It  is  not  affected  by  Ac20-C3H5N  at  room  temp,  or  catalytic- 
ally  hydrogenated  in  AcOH  containing  Pt02.  Oxidation  (Cr03  in 
AcOH  at  room  temp.)  of  (VII)  affords  Me  Al3:l8-2  :  19-diketo-28- 
oleanenoate,  m.p.  193 — -194°,  [a]D  —189-0°  [ semicarbazone ,  m.p. 
250 — 251°  (decomp.)],  which  does  not  give  a  yellow  colour  with 
C(N02)4.  The  semicarbazone  of  Me  A12:13-2-keto-19-hydroxy-28- 
oleanenoate  is  transformed  by  NaOEt  in  EtOH  at  180°  into  Me 
A>2:,'J-19-hydroxy-28-oleanenoate,  m.p.  213 — 214°,  which  is  un- 
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changed  by  Ac20-C5H5N ;  it  is  oxidised  to  Me  A12:13-19-Aefo-28- 
oleanenoate,  m.p.  204 — 205°.  M.p.  are  corr.  [a]D  are  in  CHC13 
unless  otherwise  stated.  H.  W. 

Triterpenss.  LXXVIII.  Introduction  of  additional  double  linkings 
into  the  a-  and  |9-amyrin  types  with  Y-bromosuccimmide.  L. 

Ruzicka,  O.  Jeger,  and  J.  Redel  [with,  in  part,  W.  Hofer]  ( Helv . 
Chim.  Acta,  1943,  26,  1235 — 1240). — j3-Amyrin  acetate  and 

(CH2-CO)2NBr  in  CC14  at  100°  afford  /3-amyratrienyl  acetate  (I),  m.p. 
185°,  [a]D  +527  in  CHC13,  which  gives  a  marked  brown  colour  with 
C(N02)4.  It  is  hydrolysed  by  alkali  to  p-amyratrienol,  m.p.  179 — 
180°,  re-acetylated  (AczO-C6H6N  at  room  temp.)  to  (I).  a-Amyrin 
acetate  and  (CH2-CO)2NBr  in  boiling  CC14  afford  a-amyradienyl 
acetate  (II),  m.p.  166 — 167°,  [o]d  +334°  in  CHCla,  Similarly  Me 
acetylursolate  yields  Me  acetyldehydroursolate ,  m.p.  229 — 230°,  [o]d 
+254°  in  CHClj,  hydrolysed  (KOH-EtOH  at  170°)  to*  dehydro- 
ursolic  acid,  m.p.  277 — 279°  (decomp.),  [a]D  +291°  in  C5H5N 
[acetate,  m.p.  287 — 288°  (decomp.),  [a]n  +272°  in  CSHSN].  An 
amended  method  for  the  prep,  of  (II)  from  a-amyrin  benzoate  and  S 
in  CH2Ph-OAc  under  N2  at  220°  is  described.  M.p.  are  corr. 

H.  W. 

Triterpenes.  LXXIX.  Relationships  between  a-elemolie  acid 
and  the  so-called  “  (3-elemonic  acid.”  L.  Ruzicka,  E.  Rey,  M.  Spill- 
mann,  and  H.  Baumgartner  {Helv.  Chim.  Acta,  1943,  26,  1638 — 
1658). — Chemical  and  physical  evidence  shows  that  “  /3-elemonic 
acid  ”  (I)  is  directly  related  to  a-elemolic  acid  (II)  in  position  of  the 
double  linking  and  hence  should  be  termed  a  elemonic  acid  (III). 
To  avoid  confusion  it  is  proposed  to  discontinue  the  use  of  a-  and  fi- 
in  this  series  and  to  adopt  a  rational  nomenclature  for  the  elemic 
acid  group  based  on  the  name  "  elemane  ”  for  the  unknown,  satur¬ 
ated  parent  hydrocarbon.  The  old  and  new  (in  parentheses) 
nomenclature  is  as  follows  :  (II)  (elemandienolic)  ;  dihydro-a- 
elemolic  (IV)  (elemenolic) ;  )3-elemolic  (V)  (e^ielemodienolic) ;  di- 
hydro-/i-elemolic  (VI)  (g/belemenolic) ;  epi- a-elemolic  (epi-iso- 
elemadienolic) ;  e^>t  dihydro- a-elemolic  (epi-isoelemenolic) ;  isomeric 
(II),  from  (IV)  +  Se02  (dehydroelemenolic  or  isomeric  elemadienolic 
acid) ;  (III)  (isoelemadienonic) ;  dihydro-a-elemonic  (VII)  ( iso - 
elemenonic) ;  (I)  (elemadienonic) ;  dihydro-/J-elemonic  (VIII) 

(elemenonic)  ;  deoxo-a-elemonic  (tsoclcmadienic)  ;  dihydrodeoxo- 
a-elemonic  (isoelemenic) ;  deoxo-/3-elemonic  (elemadienic)  ;  dihydro- 
deoxoelemopic  (elemenic) ;  diketodihydro-2-elemolic  (IX)  ( iso - 
elemendionolic)  ;  diketodihydro-jS-elemolic  (z^i-isoelemendionolic) ; 
dihydro-^-elemolaldehyde  (s^ielemenolal) ;  dihydro-)3-tritelemol 
(e/uelemenol) ;  (3-tritelemediol  (e/nelemadienediol) ;  trisnor-a-tri- 
tclemcnoldicarboxylic  (trisnorelemenoldicarboxylic) ;  t risnor- a- tri¬ 
te  lemc  noncdicarbo  xy  lie  (isotrisnorelemenonedicarboxylic) ;  trisnor- 
(3-tritelemenonedicarboxylic  (trisnorelemenonedicarboxylic)  acid. 
The  following  general  survey  of  experimental  results  in  the  series  is 
given.  Hydrogenation  of  the  >CO  group  with  Na  and  EtOH  leads 
invariably  to  the  isolation  of  ^-compounds  since  in  this  reaction 
the  isomerides  with  normal  position  of  OH  are  formed  in  very 
small  amount.  Catalytic  and  Meerwein  and  Ponndorf’s  methods 
yield  compounds  with  normal  and  epi  OH  groups  together  in 
isolable  amount  although  members  of  each  series  have  not  actually 
been  isolated  previously  in  all  operations,  since  the  separations  have 
not  been  carried  sufficiently  far.  Oxidation  with  CrOa  or  according 
to  Oppenauer  gives  >CO  compounds  with  unchanged  position  of 
the  double  linkings  and  those  with  conjugated  double  linkings 
( iso-series) .  Dehydrogenation  with  Cu  at  300°  gives  exclusively 
>CO  compounds  with  unchanged  position  of  the  double  linkings. 
The  following  transitions  are  recorded  :  (IV)  is  oxidised  by  Cr03  in 
aq.  AcOH  at  50°  to  (VII),  m.p.  309—310°,  [a]D  -97  0°  [Me  ester, 
m.p.  152 — 153°,  [o]d  —95-3°;  oxime,  m.p.  233 — 234°  (decomp.), 
Md  —117-2°],  and  (VIII),  m.p.  251 — 252  [oxime,  m.p.  235 — 237° 
[decomp.)].  (IV)  is  dehydrogenated  by  Cu  powder  at  270 — 300°  to 
.(VIII),  m.p.  224 — 225°  [oxime,  m.p.  219 — 220°  (decomp.)],  reduced 
(Pt02  in  AcOH  at  room  temp.)  to  (VI),  m.p.  251 — 252°,  [a]D  +14-9°, 
and  by  Na  and  EtOH  to  (V),  m.p.  232—233°,  [a]c  +9-6°.  (V)  is 

dehydrogenated  by  Cu  powder  to  (VIII).  (IV)  is  converted  by 
NaOEt-EtOH  at  180 — 190°  followed  by  CH2N2  into  Me  elemadi- 
enolate  (X),  m.p.  149 — 150°,  [a]p  -11-7°;  treatment  of  the  non- 
cryst.  residue  with  H2  (Pt02  in  AcOH)  followed  by  acetylation  gives 
Me  e^iacetylelemenolate,  m.p.  136-5—137°,  [a]D  +15-35°.  Me 
elemadienonate  (XIJ  is  reduced  [Al(OPr0)3  in  PrfoH]  to  Me  elemadi- 
enolate,  nnp.  149-5 — 150°,  [o]D  -13-8°  (acetate,  m.p.  114—115°, 
[a]D  —40-8°) ;  the  non-cryst.  residue  is  hydrogenated  and  acetylated 
to  Me  r/>iacetylelemenolate,  m.p.  137 — 137-5°,  [o]D  +12-5°.  Oxid¬ 
ation  (Oppenauer)  of  (X)  gives  a  mixture  of  approx,  equal  amounts 
of  (XI)  and  Me  isoelemadienonate.  The  alkaline  hydrolysis  of 
acetyl-  and  e^iacetyl-elemadienolic  acid  has  been  followed  quantit¬ 
atively.  Reduction  of  (VII)  by  Na  and  EtOH  and  acetylation  of 
the  product  leads  to  «£i-isoacetylelemenolic  acid,  m.p.  253 — 254°, 
oxidised  (Cr03  in  AcOH  at  100°)  to  e^i-tsoacetylelemendionolic  acid 
(XII),  m.p.  271 — 272°,  [o]d  +22-6°.  Cr03  in  AcOH  at  100°  oxidises 
(VII)  to  zsoelementrionic  acid  (XIII),  m.p.  291 — 292°,  [a]D  +6-8°  also 
obtained  similarly  from  (IX)  and  (V).  (XII)  is  hydrolysed  (boiling 
KOH-MeOH)  to  epi-isaelcmendionolic  acid,  m.p.  275 — 276°,  [a]p 
+  3-8°,  oxidised  (Cr03  in  AcOH  at  room  temp.)  to  (XIII).  isoAcetyl- 
elemendionolic  acid  similarly  affords  (IX),  m.p.  269 — 270°,  [a]u 


—  11-4°,  oxidised  to  (XIII).  M.p.  are  corr.  (vac.).  [«]o  are  in 

CHC1-.  H-  W- 

Triterpenes.  LXXX.  Further  transformation  of  elemic  acid. 

L.  Ruzicka,  E.  Rey,  M.  Spillmann,  and  H.  Baumgartner  (Helv. 
Chim.  Acta,  1943,  26,  1659— 1671).— Various  formulae  are  tentatively 
advanced  to  explain  the  relationships  of  the  elemic  acids  which  can¬ 
not  be  brought  into  line  with  the  proposals  of  Bilham  et  al.  (A.,  1942, 
II,  418).  Elemenic  acid  is  converted  by  SOCl,^  in  boiling  abs. 
hexane  into  the  corresponding  chloride,  m.p.  115 — 116°,  reduced 
(H 2-Pd-BaS04  in  PhMe  at  90—100°)  to  elemenal  (I),  m.p.  139— 
139-5°,  [a]D  +3-6°.  This  is  converted  (Na  in  C5H,,-OH  and 
N.2H4,H20  at  180°)  into  non-cryst.  elemene,  [o]d  —9-83°,  which  gives 
a  yellow  colour  with  C(N02)4 ;  the  azine,  m.p.  214 — 214-5°,  of  (I)  is 
occasionally  obtained.  tsoElemenic  acid  is  similarly  converted 
through  its  chloride,  m.p.  126 — 127°,  [o]d  — 45-2°,  into  isoelemenal, 
m.p.  181-5 — 182°,  [a]D  —558°  (oxime,  m.p.  110 — 111°;  azine, 
m.p.  205 — 206°),  and  thence  into  iso  elemene,  m.p.  92 — 93°,  [a]D 

—  77-8°.  Ozonisation  of  Me  acetylelemenolate  in  AcOH  and 
decomp,  of  the  ozonide  with  hot  H20  yields  95%  of  neutral,  difficultly 
volatile  material  separated  chromatographically  into  an  o|6-un- 
saturated  ketone  (II),  C33H  520  5,  m.p.  177 — 178°,  [o]n  —36-3°,  Me 
acetylfsoelemendionolate  (III),  m.p.  146 — 147°,  [o]d  —  260°,  and 
a  compound  (IV),  C33H  54  0  6,  m.p.  211 — 213°,  probably  a  mol.  oxide 
or  a  diketone.  (II)  and  (III)  but  not  apparently  (IV)  are  obtained 
after  ozonisation  in  CHC13.  Oxidation  of  acetylelemenolic  acid  by 
Cr03  in  AcOH  at  70°  leads  to  isoacetvlelcmendionolic  acid,  m.p. 
261-5 — 262°,  [o]d  —28-3°;  the  Me  ester,  m.p.  146—147°,  [o]D 

—  25-8°,  is  hydrogenated  (Pt02  in  AcOH  at  room  temp.)  to  the 

ajS-unsaturated  ketodihydroxy-esfer,  C33H5206,  m.p.  266—266-5°, 
[o]d  —56-4°,  and  a  substance,  m.p.  122 — 124°;  both  compounds  give 
an  intense  yellow  colour  with  C(N02)4.  Acetylelemadienolic  acid 
is  converted  by  SOCl2  in  boiling  hexane  into  the  chloride,  m.p. 
209 — 210°,  [a]D  —120-6°.  A  OH-CH  compound  from  Me  iso- 
elemenonate  could  not  be  obtained  by  the  action  of  NaOEt  and 
HCOjCjHjj-iso  at  20°  or  0°  or  by  addition  of  finely-divided  Na  in 
EtzO  to  the  reactants  in  abs.  EtOH.  M.p.  are  corr.  (vac.).  [o]d 
are  in  CHC13.  H.  W. 

Sapogenins. — See  B.,  3943,  III,  280. 


VI.— HETEROCYCLIC. 

Preparation  of  3-alky lchromones.  Effect  of  substitution  on  the 
reactivity  of  the  2-methyl  group  in  chromones.  A.  Zaki  and  R.  C. 
Azzam  (J.C.S.,  1943,  434 — 435). — 2-Methoxy-i-methylbenzoylacelone 
(I).  m.p.  52°,  prepared  from  the  corresponding  acetophenone  and 
Na-EtOAc,  with  boiling  HI  gives  2  :  7-dimethylchromone,  which 
with  anisaldehyde  in  EtOH-NaOEt  gives  i’-methoxy-2-styryl-l- 
methylchromone ,  m.p.  150°.  The  following  are  similarly  obtained 
from  the  appropriate  reagents  :  a-2-methoxy-i-methylbenzoyl-a- 
methy l acetone,  b.p.  190 — 192°/20  mm.  (-a-ethylacetone,  b.p.  197 — 
200°/20  mm.,  -a-n -propylacetone ,  b.p.  206 — 210°/20  mm.,  -a-n-butyl- 
acetone,  b.p.  207 — 210°/10  mm.,  and  a-n-amylacetone ,  b.p.  215 — 220° / 
10  mm.) ;  2  :  3«;  7-trimethylchromone,  2  :  7-dimethyl-3-ethyl-,  m.p. 
51°  (lit.,  liquid),  -3-n -propyl-,  m.p.  56 — 57°,  -3-«-butyl-,  and  -3-m- 
amyl-chromone ;  4' -methoxy-2-styryl-3  :  1-dimethyl-,  m.p.  123°,  and 
-1 -methyl-3-ethyl-chromone ,  m.p.  114°;  i' -nitro-2-styryl-l -methyl- 
3-n-propyl-,  m.p.  176 — 177°,  -3-n -butyl-,  m.p.  168 — 170°,  and  -3-n- 
amyl-chromone,  m.p.  173 — 174°;  a-2-mcthoxy-i-methylbenzoyl-a- 
benzylacetone ,  m.p.  67 — 68°;  3-benzyl-2  :  7 -dimethyl- ,  m.p.  95°,  and 
i'-methoxy-2-styryl-Z-benzyl-l-methyl-chromone,  m.p.  176°.  NaOEt 
and  (I)  in  EtOH  give  a  mixture  of  forms  of  a-benzoyl-a-2-methoxy-i- 
methylbenzoylacetone,  m.p.  134 — 151°.  F.  R.  S. 

Improved  syntheses  of  7-hydroxy-  and  5  :  7-dihydroxy-flavanone, 

S.  Fujise  and  H.  Tatsuta  ( Ber .,  1941,  74,  [B],  275—278;  cf.  A., 
1934,  416). — 5  :  7-Dihydroxyflavanone  (I),  m.p.  170  —175°,  is  ob¬ 
tained  from  phloroglucinol.  CHPhICH-COCI,  and  A1C13  in  PhNOs; 
resorcinol,  similarly  treated,  affords  7-hydroxyflavanone  (II),  m.p. 
182-5 — 184-5°  (pure  186 — 188°),  and  2'  :  4'-dihydroxychalkone,  m.p. 
146°.  (I),  but  not  (II),  may  be  purified  by  vac.  sublimation  (at* 

0-007  mm.),  giving  (I),  m.p.  199 — 200°.  Chromatographic  methods 
of  purification  have  also  given  useful  results.  ■  J.  Wa. 

Constituents  of  Ampelopsis  melicefolia.  Kudo  (Haku-Tya).  M. 
Kotake  and  T.  Kubota  (Annalen,  1940,  544,  253 — 271). — The  leaves 
of  this  plant  yield  to  hot  HzO  a  mixture,  whence  basic  Pb  acetate 
removes  myricetin  and  ampelopsin  (I)  (7-4%),  +2-5H20,  m.p. 
245 — 246°  ( hexa-acetate ,  m.p.  174 — 175°,  and  -benzoate,  m.p.  174°). 
(I)  is  shown,  as  follows,  to  be  3  :  5  :  7  :  3'  :  4'  ;  b'-hexahydroxy- 
flavanone.  With  CH2N2-Et20  it  gives  a  Met  (II),  m.p.  168°,  and 
5  :  7  :  3'  :  4'  :  5 '-Mei  ether  (III),  m.p.  194 — 195°  [acetate,  m.p.  156°; 
also  obtained  from  (II)  by  CH2N2].  MeI-K2C03-C0Me2  also  gives 
(III),  but  Me2S04-K0H-Me0H  gives  the  Af«6  ether  (IV),  m.p.  190— 
191°.  KOH  at  140 — 210°  converts  (I)  into  «-C6H3(OH)3  and  gallic 
acid  (V).  With  KMnO4-H2O-C6H0,  (III)  gives  the  Me3  ether  o?  (V). 
In  hot  KOH— MeOH-H20,  (IV)  gives  2 '-hydroxy-a  :  3  :  4  :  5  ;  4'  ■  g'-_ 
hexamethoxychalkone  (VI),  m.p.  147°  (orange-yellow  FeCl3  colour- 
adds  Br),  converted  by  Me2S04-25%  KOH-MeOH  into  the  Me' 
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dwivativo,  m.p.  129 — 130°,  and  synthesised  from  2:4:6:  1- 
;  £";V«H2(°Me)2-CO-CH2-OMe  and  3:4:5:  l-(OMe)3C,H2-CHO  in 
|  KOH-aq.  EtOH  at  room  temp,  (later  30 — 40°  and  then  50 — 60°). 
5  Heating  (III)  ;n  i o %  KOH-EtOH-H,  for  1  hr.  gives  a  substance, 

!  m.p. ,  129— 130°,  pentamethylmyricetin,  and  3  :  5-dimethoxy-2- 
!  3'  :  4'  :  5'-lrimelhoxybenzyIidene-l  :  2-di hydrobenzfu ra n ,  m.p.  162 — 
)  163°.  Heating  (III)  in  10%  KOH-MeOH  for  3  min.  gives  epi- 
(I  ampelopsin  Mes  (VII),  m.p.  170 — 171°,  and  thence  (Me2S04)  the  Meg 
l  ether,  m.p.  120°,  both  obtained  also  from  (VI)  by  HCl-EtOH-H„0 
P  under  appropriate  conditions.  10%  KOH  at  100°  (1  hr.)  converts 
|  (VII)  into  pentamethylampelopsic  acid,  2  :  4  :  6  :  1- 
;  OH-CeH2(OMe)2-C(OH)(C02H)-CH2-C6H2(OMe)3-l  :  3  :  4  :  5,  very 
readily  converted  into  the  lactone,  m.p.  158 — 159°,  and  with  CH2N2- 
F.t,()  giving  Me  hexamelhylampelopshte,  m.p.  150 — 151°  (derived 
'  acid,  m.p.  140°).  Alcoholic  acid  or  alkali  dehydrates  these  products 
to  pentamethylanhydroampelopsolactone  (VIII),  m.p.  159 — 160°,  and 
Me  hexamethvlanhydroampelopsatc ,  2:4:6:1- 
(0Me)3C6H2-C(C02Me):CH-C6H2(0Me)3-l  :  3  :  4  :  5,  m.p.  112—113°, 
hydrolysed  to  the  acid  (IX),  m.p.  159 — 160°  (El  ester,  m.p.  150 — 
151°),  and  thence  by  decarboxylation  2  :  4  :  6  :  3'  :  4'  :  5 ’-hexa- 
melhylchalkone ,  m.p.  143 — 144°.  03  converts  (VIII)  or  (IX)  into 

3:4:5:  l-(OMe)3C,H2-CHO.  (Ill)  is  dehydrogenated  bv  Pd- 
1  CHPhiCH-COjH  at  170—175°  or  H202-Na0H-Me0H-fL0  to 
■  3-hydroxymyricetin  5  :  7  :  3'  :  4'  :  5'-Me3  ether ;  by  the  former 
'  method  (IV)  gives  a  compound,  C21H220  8,  m.p.  145 — 146°.  (I)  has 
a  =  0;  it  and  the  e^u-derivatives  are  <f/-forms  of  C2_3  stereo- 
isomerides.  R.  S.  C. 

Constitution  of  calyccpterin,  yellow  colouring  matter  of'  the  leaves 
of  Calycopteris  fioribunda.  R.  C.  Shah,  V.  V.  Virkar,  and  K. 
Venkataraman  (/.  Indian  Chem.  Soc.,  1942,  19,  135 — 138). — 
Calycopterin  (dibenzyl  ether,  m.p.  185°)  with  Me2S04  yields 
3  :  5  :  6  :  7  :  8  :  4'-hexamethoxyflavone  (I),  but  with  CH2N2  in  EtzO 
gives  5-hydroxy-Z  :  6  :  7  :  8  ■  4 '-pentamelhoxyflavone,  m.p.  124°  ( acetate , 
m.p.  107° ;  sparingly  sol.  K  and  Na  salts ;  green  colour  with  FeCl3) 
[also  obtained  by  partial  demethylation  (50%  HBr-AcOH  at  room 
temp.)  of  (I)],  and  is  therefore  5  :  4'-dihydroxy-3  :  6  :  7  :  8- 
tetramethoxyflavdne.  3-Methoxyflavone  is  demethylated  by 
anhyd.  A1C13  at  100°,  or  by  HBr-AcOH  at  100°,  but  not  at  room 
temp.  A.  Li. 

Kostanecki-Robinson  reaction.  V.  Benzoylation  of  some  o- 
hydroxy-ketones.  P.  L.  Trivedi,  S.  M.  Sethna,  and  R.  C.  Shah  (J. 
Indian  Chem.  Soc.,  1943,  20,  171—172;  cf.  A.,  1942,  II,  60).— 
Resacetophenone,  2-acetylresorcinol,  and  phloracetophenone  are 
benzoylated  to  7-  (cf.  lit.),  5-,  m.p.  234 — 235°,  and  5  :  7 -di-benzoyloxy- 
S-benzoylfiavone ,  m.p.  167 — 168°,  respectively.  The  OBz  groups  are 
then  removed  smoothly  by  cone.  H2S04  (5  :  1-dihydroxy-Z-benzoyl- 
flavone  has  m.p.  145 — 146°)  leaving  the  C-Bz  groups  intact.  Sub¬ 
sequent  heating  with  KOH-EtOH  gives  7-,  5-,  and  5  :  7-di-hydroxy- 
flavone,  respectively.  S.  A.  M. 

Parachors  and  constitution  of  pyrones. — See  A.,  1943,  I,  299. 

Tetrahy^rodibenzopyrans. — Sec  B.,  1943,  II,  342. 

Natural  coumarins.  LVT.  Constitution  of  sphondin.  E.  Spath 
and  H.  Schmid  (Ber.,  1941,  74,  [£],  595— 598).— Sphondin  (I)  (A., 
>936,  860)  is  not  identical  (mixed  m.p.)  with  bergapten  or  a/ioberg- 
apten.  With  03  in  CHC13  at  0°  (I)  gives  7 -hydroxy-6-methoxy- 
coumarin-S-aldehyde  (II),  m.p.  191-5 — 192-5°,  also  prepared  from 
scopoletin  and  (CH2)aN4  in  AcOH.  Crude  (II)  [from  (I)]  and  1% 

!  H202  in  OOoN-XaOH  at  18°  give  fraxetin  [7  :  8-dihydroxy-6- 
methoxycoumarin] .  (I)  is,  therefore,  6-methoxy-l  :  8-2'  :  Z'-furano- 

coumarin.  H.  B. 

Formation  of  2  :  4-dimethyl-l  :  3-benzdioxins  and  their  fission  to 
o-vinylphenols.  E.  AdlerXH.  von  Euler,  and  G.  Gie  (Arkiv  Kemi, 
Min.,  Geol.,  1943,  16,  A,  No.  12,  20  pp.). — aa-Di-6-kydroxy-m-lolyl- 
ethane,  m.p.  141°  (diacetate,  m.p.  136 — 137°),  obtained  by  the  action 
of  cone.  HC1  on  a  cold  solution  of  p-cresol  (4  mols.)  and  MeCHO 
(1  mol.)  in  EtOH,  CHMe(C„H2Me2-OH-3  :  5  :  6)2,  CHMe(CaH4-OH-/>)2, 
and  CHMe(C6H3Me"OH-3  :  4)2  are  converted  by  dry  distillation 
under  diminished  pressure  over  frankonite  into  the  corresponding 
vinylphenol,  which  invariably  undergoes  disproportionation  when 
its  separation  from. the  large  proportion  of  phenols  produced  simul¬ 
taneously  is  attempted  by  distillation  under  atm.  pressure;  the 
final  products  are  resins  and  the  corresponding  ethylphenol. 
2:4:6:  S-Telramelhyl-1  :  Z-benzdioxin  (I),  m.p.  43-5°,  is  obtained 
in  30%  yield  when  a  solution  of  m-4-xylenol  (0-5  mol.)  and  MeCHO 
(or  paracetaldehyde)  (1  mol.)  in  C8H„  is  kept  over  8n-HC1  for  3  days 
at  room  temp.  Under  similar  conditions  p-cresol  affords  2:4:  6 -tri- 
methyl-1  :  3 -benzdioxin  (II),  b.p,  115 — 120°/15  mm.,  m.p.  37°,  in 
40%  yield  and  PhOH  in.  Et20  gives  2  :  i-dimethyl-l  :  Z-benzdioxin 
(III),  b.p.  90— 95°/15  mm.  (I)  is  converted  by  HC1  in  boiling  EtOH, 
or  by  heating  at  220 — 230°  or  at  120 — 150°  in  presence  of  frankonite! 
into  2-2'-hydroxy-Z' :  5' -dimethylphenyl-4  :  6  :  8 -trimsthylchroman  (IV)! 
m.p.  131-5°.  converted  by  Me2S04-Na0H  in  aq.  MeOH  into  the  Me 
ether,  m.p.  147°,  and  by  Ac20  containing  a  little  cone.  H2S04  at  room 
temp,  into  ay-di-(2-acetoxy-Z  :  5-dimethylphenyl)-n-butyl  acetate, 
m.p.  112°.  Passage  of  (I),  (II),  or  (III)  in  N2  'or  steam  through  a 
glass,  porcelain,  or  metal  tube  at  (best)  550°,  600—650°,  or  400 _ 


450°  respectively  gives  2  :  4-dimethyl-^-  (V),  b.p.  108°/12  mm.,  m.p' 
43°,  and  i-melhyl-2-vinylphenol  (VI),  b.p.  116 — 117°/15  mm.,  74°/l 
mm.,  and  o-vinylphenol.  (V)  sublimes  readily  at  room  temp.  (V)  is 
transformed  by  CH,C1-C02H  and  27%  NaOH  into  3:5:  7 -trimethyl - 
coumaran-2-carboxylic  acid  (or  6  :  H-dimethylchr oman-2- carboxylic 
acid),  m.p.  99°.  (V)  is  converted  by  Br  in  EtaO  followed  by  aq. 

N  a  I  ICO.,  into  the  (?)  trimeric  quinonemethide,  (C,H9OBr)3,  m.p. 
133°.  (V)  passes  into  (IV)  when  heated  at  100°  for  10  hr.  (VI)  is  partly 
transformed  by  distillation  under  1  mm.  pressure  into  a  viscous  di- 
meride  which  passes  into  an  alkali-insol.  resin  when  distilled. 
With  CH2CbC02H  and  NaOH  (VI)  affords  4-methyl-2-vinylphenoxy- 
acetic  acid,  m.p.  135°.  H.  W. 


Natural  coumarins.  LV.  Synthesis  of  luvangetin.  E.  Spath  and 
H.  Schmid  (Ber.,  1941,  74,  [B],  193—196;  cf.  ibid.,  1940.  73.  1361). 


CH  CH 
HO''  %<pH 

Me’\  A  A  /co 

O  OMe  O 
(n.) 

removal  of  unchanged  (I). 


-1:3:  2-CaH3(OH)2-OMe,  Zn(CN)2,  and 
dry  HC1  in  abs.  Et20  afford  2  :  4-dihydroxy- 
Z-methoxybenzaldehyde,  m.p.  85-5 — 86-5°, 
which  gives  daphnetin  (I),  m.p.  161°,  by  a 
Perkin  reaction.  (I)  and  CHjC-CMe2‘OH 
at  200°  (sealed  tube)  give  a  small  yield  of 
luvangetin  (III,  m.p.  106 — 107°,  after 

J.  Wa. 


Vat  dyes  (thianthrens,  phenoxthionins,  etc.). — SeeB.,  1943,  II,  344. 


Substituted  4-aminopiperidines.  III.  V.  Hahn,  E.  Cerkovnikov, 
and  V.  Prelog  (Helv.  Chim.  Acta,  1943,  26,  1132 — 1142). — Tetra- 
hydropyran-4-carboxylamide  is  converted  by  Br-NaOH  into  4- 
aminotetrahydropyran  (hydrochloride,  m.p.  218 — 219°;  picrate, 
m.p.  175 — 175-5°;  Ac  derivative,  m.p.  149 — 150°),  from  which  az-di- 
chloro-y-aminopenlane  hydrochloride  is  obtained  by  the  action  of 
cone.  HC1  at  120 — 130°.  It  is  converted  by  NH2Ph-EtOH  at  150 — 
160°  into  4-amino- 1-phenylpipcridine,  b.p.  125 — 126°/0-7  mm. 
(dipicrate,  m.p.  201 — 202°;  dihydrochloride,  m.p.  264 — 265°),  in 
67%  yield.  4-Dimethyltetrahydropyran  hydrochloride  (corre¬ 
sponding  picrate,  m.p.  174-5 — 175-5°)  is  similarly  transformed  into 
az-dichloro-y-dimelhylaminopentane  hydrochloride,  m.p.  127 — 128° 
(corresponding  picrate,  m.p.  124 — 125°),  which  yields  4 -dimethyl- 
amino-l-phenylpiperidine  (I),  b.p.  128 — 132°/1  mm.,  m.p.  47-5 — 48-5° 
(dihydrochloride,  m.p.  252 — 253°;  dipicrate,  m.p.  203 — 204°).  4- 
Hydroxy-l-phenylpiperidine  hydrochloride,  m.p.  193-5 — 194-5° 

(corresponding  hvdriodide,  m.p.  73 — 74°),  is  transformed  by  SOCl2 
in  CHC13  into  the  glassy  4-chloro-l-phenylpiperidine  hydrochloride 
(corresponding  picrate,  m.p.  163-5 — 164-5°),  which  is  converted  by 
anhyd.  NHMe2  in  abs.  EtOH  at  150°  into  (I)  in  20%  yield.  4 -lodo- 
1-phenylpiperidine  hydrioidide,  m.p.  189 — 190°,  and  piperidine  in 
boiling  abs.  EtOH  give  4-piperidino-l-phenylpiperidine,  b.p.  165 — 
168°/1  mm.,  and  1-phenyl-l  :  2  :  3  :  4-tetrahydropyridine,  b.p. 
125 — 130°/1  mm.,  in  27%  and  47%  yiold  respectively.  l-£-Tolyl-4- 
pyridone  is  reduced  by  Na  and  EtOH  to  4-hydroxy-l-p-tolylpiper- 
idine,  b.p.  160 — 162°/0-25  mm.,  m.p  88-5 — 89°  (hydrobromide,  m.p. 
172—173°),  transformed  by  68%  HBr  at  175—185°  into  4-bromo- 
1-p-lolylpipcridine,  m.p.  78 — 79°  [ hydrobromide  (II),  m.p.  206-5 — 
207°;  picrate,  m.p.  158°].  4-Iodo-l-p-lolylpiperidine,  m.p.  92 — 93° 
(hydriodide,  m.p  92 — 93°),  is  described.  Both  compounds  are 
converted  by  NHMe2  in  abs.  EtOH  at  140 — 150°  into  1-dimethyl- 
amino-l-p-tolylpiperidine  in  36%  yield.  (II)  and  piperidine  in  abs. 
EtOH  at  140—150°  give  1-^-tolyl-l  :  2  :  5  :  6-tetrahydropyridine, 
b.p.  116— 117°/0-l  mm.  (picrate,  m.p.  130—131°),  in  56%  yield  and 
4-piperidino-l-p-tolvlpiperidine.  b.p.  170 — 175°/0-l  mm.,  m.p. 
83-5—84-5°  (dihydrochloride,  m.p.  264—266°;  dipicrate,  m.p.  205 — 
206°),  in  24%  yield.  (II)  and  NH.Ph  in  abs.  EtOH  at  140 — 145° 
afford  4-anilino-l-p-tolylpiperidine  (amorphous  dihydrochloride ; 
dipicrate,  decomp.  205 — 210°;  direineckale,  decomp.  200 — 205°). 
4-Hydroxy-\-2'  :  4'-dimethylphenylpiperidine.  b.p.  160 — 161°/0-3 

mm.  (hydrobromide,  m.p.  189°;  phenylur ethane,  m.p.  128°),  is  ob¬ 
tained  by  reduction  (Na-EtOH)  of  1-2'  :  4'-dimethylphenyl-4- 
pyridone  and  is  converted  into  4-bromo-l-2'  :  4'-dimethylphenyl- 
piperidine  which  does  not  crystallise  or  give  cryst.  salts;  its  hydro¬ 
bromide  affords  4-pipendino-\-2'  :  4 ' -dimethylphenylpiperidine ,  a 
viscous  liquid,  b.p.  220—222° /I  mm.  (dipicrate,  m.p.  186-5—188°; 
dipicrolonate,  m.p.  178—179°).  Chelidonic  acid_and£-OMe;C6H4-NH2 
at  180°  afford  \-p-anisyl-4-pyridone,  m.p.  1S5 — 186°  (picrate,  m.p. 
188—189°);  the  hydrochloride,  m.p.  159—161°,  is  reduced  to  4- 
hydroxy-l-p-anisylpiperidine,  b.p.  180 — 182°/0-2  mm.,  m.p.  76  5 
77°,  the  hydrobromide,  m.p.  225 — 226°,  of  which  is  transformed  by 
68%  HBr  at  175 — 185°  into  i-bromo-l-p-hydroxyphenylpiperidine, 
m.p.  129—130 °  (hydrobromide,  m.p.  222-5—223-5°),  converted  by 
piperidine  in  EtOH  at  140 — 145°  into  the  non-cryst.  4-piperidino- 
1 -p-hydroxyphenylpiperidine  [ dipicrate ,  m.p.  189 — 191  °  (decomp.) ; 
direineckale,  m.p.  191 — 193°  (decomp.)]  and  by  NH2Ph  in  EtOH  at 
140—145°  into  4-anilino-l-^-hydroxyphenylpiperidine  (dipicrate, 
decomp.  205 — 210°;  direineckale,  decomp.  205 — 210°).  H.  W. 

Novel  preparation  of  a-hydroxypyrroles  ;  example  of  an  intra¬ 
molecular  correlated  reaction.  W.  Siedel  [with,  in  part,  K.  Theis] 
(. Annalen ,  1943,  554,  144— 161).— A  general  method  of  preparing 
a-OH-pyrroles  depends  on  simultaneous  exchange  of  Br  for  OH  and 
decarboxylation;  if  the  latter  is  prevented,  e.g.,  by  esterification, 
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replacement  of  Br  does  not  occur.  3-Methyl-4-ethylpyrrole-2-carb- 
oxylic  acid  is  converted  by  Br  in  cold  AcOH  into  the  5-Br-dcrivative 
(I),  which  is  converted  byMeOH-conc.  HC1  into  5-methoxy-3-methyl- 

4- elhylpyrrole  (II),  b.p.  79 — 80°/10  mm.,  85°/13  mm.  [picrate,  m.p. 
152°  (corr.) ;  5-methoxy-3-methyl-4-ethylpyrroleazobenzenesulphonic 
acid  hydrochloride ;  m.p.  180 — 182°],  and  a  non-cryst.  compound,  b.p. 
127°/2-5  mm.  Under  similar  conditions  5-ethoxy-,  b.p.  95°/ll  mm., 

5 - propoxy-,  b.p.  104 — 105°/11  mm.  (these  do  not  give  picrates  or 
azo-dyes),  and  5-benzyloxy-,  m.p.  136°,  -3-methyl-4-ethylpyrrole  are 
obtained.  5-Hydroxy-3-methyl-4-etkylpyrrole  (iso hydroxyopsopyrrole) 
(III),  b.p.  156°/'ll  mm.,  130 — 133°/3  mm.,  forms  very  volatile  and 
hygroscopic  crystals,  m.p.  58 — 60° ;  it  is  obtained  from  (II)  and 
saturated  HCl-MeOH  at  100°  or  from  (I)  and  cone.  aq.  HC1.  It 
does  not  give  a  picrate  or  azo-dye  but  affords  a  very  hygroscopic 
hydrochloride,  m.p.  78°,  softens  at  60°.  Attempts  to  introduce  the 
CHO  into  (III)  by  successive  treatments  with  MgEtBr  and  HC02Et 
give  isoopsopyrryl  formate  (IV),  b.p.  116 — 117°/3  mm.,  which  does 
not  give  a  picrate  or  an  azo-dye  and  is  hydrolysed  by  alkali  to 
(III)  ;  isoopsopyrryl  acetate  has  b.p.  118°/2  mm.,  121 — 122°/3  mm. 
With  HCN-HC1  in  Et20  (III)  gives  an  unidentified  compound,  b.p. 
126 — 127°/3  mm.  The  proof  that  OH  in  (III)  has  replaced  Br  and 
not  C02H  of  (I)  is  afforded  by  the  prep,  of  Me  isoxanthobilirubate, 
m.p.  205°,  from  (IV)  and  /3-5-aldehydo-2  :  4-dimethylpyrrole-3- 
propionic  acid  in  boiling  Ac20  followed  by  hydrolysis  and  esteri¬ 
fication  (CH2N2)  and  of  Me  isoneoxanthobilirubate,  m.p.  206°,  from 
(III)  and  aldehydo-opsopyrrolecarboxylic  acid  (V)  followed  by  HCl- 
MeOH.  Et  2:3:  4-trimethylpyrrole-5-carboxylate  in  abs.  Et20  is 
transformed  by  SOaCl2  at  room  temp,  into  Et  2-carboxy-3  :  4-di- 
methylpyrrole-5-carboxylate,  which  passes  at  220°  followed  by  distil¬ 
lation  at  340°/10mm.  into  £7  3  :  4-dimethylpyrrole-5-carboxylate,  m.p. 
95 — 96°;  the  corresponding  acid,  sublimes  without  melting  at  180°, 
is  converted  by  Br  in  AcOH  at  0°  into  2-bromo-3  :  4-dimethylpyrrole- 

5- carboxylic  acid,  no  m.p.,  transformed  by  cone.  HC1  into  2 -hydroxy- 

3  :  4 -dimethylpyrrole,  m.p.  135°  (decomp.).  This  with  (V)  and 
NaOH  in  aq.  MeOH  at  100°  affords  5-hydroxy-'A  :  3'  :  4 -trimethyl- 
pyrromethene-4' -propionic  acid,  m.p.  289°  (corr.)  [Me  ester,  m.p.  223° 
(corr.),  234°  (microscope)].  (I)  and  (V)  in  MeOH  and  48%  HBr 
yield  Me  5-carbomethoxy-4  :  3' -dimethyl-3-elhylpyrromethene-4‘  -pro¬ 
pionate  hydrobromide,  m.p.  173°  (microscope),  softens  at  168°;  the 
free  base  affords  a  picrate,  m.p.  138°,  and  salts,  C38H46OsN4Cu,  m.p. 
138°;  and  C38H46  08N4Zn,  m.p.  151°.  H.  W. 

Adermine. — See  B.,  1943,  III,  256. 

Preparation  of  alkoxy-o-aminophenylacetic  acids,  alkoxy-oxindoles 
and  -isatins.  G.  Hahn  and  M.  R.  Tulus  ( Ber .,  1941,  74,  [B],  500 — 
519;  cf.  A.,  1939,  II,  387). — iso  Vanillin  cyanohydrin  and  boiling 
Ac20-NaOAc  give  the  diacetate,  m.p.  84°,  converted  by  the  prolonged 
action  of  HC1  in  C8H8  into  a-chloro-a-3-acetoxy-4-methoxyphenyl- 
acetamide,  m.p.  135 — 136°;  the  -a-3  :  4 -dimethoxy-,  m.p.  145°,  and 
-methylenedioxy-phenyl,  m.p.  107°,  analogues  are  similarly  obtained. 
These  amides  with  HN03  (d  14)  at  <0°  give  a-chloro-a-5-nitro-3- 
acetoxy-4-methoxy-  (I),  m.p.  137°,  -a-5-mlro-3  :  4-dimethoxy-  (II), 
m.p.  186°  (decomp.),  and  -a-6-nitro-3  :  4-methylenedioxy-phenyl- 
acetamide  (HI),  m.p.  168°,  respectively.  Reduction  of  (II)  with 
H2-Pd-AcOH  affords  5  :  6-dimethoxyoxindole  (IV)  (98%),  m.p. 
204 — 205°,  with  H2-Pd-AcOH-HCl  (2  mols.)  gives  (IV)  (25%)  and 

6- amino-3  :  4-dimethoxyphenylacetamide ,  m.p.  147°  [as  hydrochloride 

(V)  (72%),  m.p.  214°,  converted  by  short  treatment  with  warm  AcOH 
into  (IV)  ;  the  amide  is  hydrolysed  by  2N-Na,C03  at  70°  to  (IV)], 
with  H 2-Pt02-Ac0H  affords  (IV)  (22%)  and  '(V)  (76%),  with  H2- 
PtOj-AcOH-HCl  (2  mols.)  gives  (IV)  (15%)  and  (V)  (80%),  and  with 
H2-Pd-MeOH  affords  (IV)  (11%)  and  (V)  (77%).  Under  the  same 
reduction  conditions  (III)  gives  94  and  0,  78  and  15,  88  and  7,  73 
and  22,  and  30  and  51%,  respectively,  of  5  :  6-methylenedioxy- 
oxindole,  m.p.  218°  (decomp. ),  and  5-amino-3  :  i-methylenedioxy- 
phenylacetamide  hydrochloride,  decomp.  190°  (free  base,  m.p.  146 — 
147°).  Oxindole  formation  does  not  occur  on  reduction  of  (I)  but 
the  intermediate  NH2-amide  undergoes  hydrolysis;  H2-Pd-AcOH 
gives  5-hydroxy-3-acetoxy-4-methoxy-,  m.p.  143°,  and  H2-PtOa-AcOH 
affords  3  :  &-dihydroxy-4-methoxy-phenylacetamide,  m.p.  152 — 153°. 
Reduction  of  0-NO2-C„H4-CH2-CO2H,  3:4:61- 
(0Me)2CeH2(N02)-CH2-C02H,  and  3  :  4  :  6  :  1- 

CH202:C6H2(N02)-CH2-C02H  (VI)  with  H2-Pd-AcOH-IICl  gives,  as 
expected,  mainly  the  NH2-acid  hydrochlorides,  which  are  thermo- 
labile.  The  free  NH2-acids  are  best  obtained  by  reduction  with 
H2-Pd-MeOH  and  adding  C8H„  to  the  resulting  solution;  they  can 
be  diazotised  and  coupled  with  |8-ClaH/OH.  ,  5-2' -Hydroxy-Y  - 
naphthaleneazo-3  :  4-dimethoxy- ,  m.p.  214 — 215°,  and  -3  :  4-methyleue- 
dioxy-phenylacetic  acid,  decomp.  228 — 229°,  are  described.  3:4:1- 
CHjOjICjHj-CHj-CONHj  and  HN03  at  0°  give  6-nitro-3  :  4-methyl- 
enedioxyphenylacetamide,  m.p.  218 — 219°,  hydrolysed  (6N-HC1)  to 

(VI) ,  new  m.p.  184 — 185°,  also  obtained  by  nitration  of  homo- 
piperonylic  acid.  Isatin  (1  mol.)  and  (IV)  (1  mol.)  in  AcOH-12n-HC1 
give  5  :  ii-dimethoxyindigotin ,  decomp,  334°.  Excess  of  Brand  (IV)  in 
boiling  CHC13  afford  a  tribromo-oxindole,  m.p.  187°,  converted  by 
boiling  2N-NaOH  into  l-bromo-5-hydroxy-5-methoxyisatin,  decomp. 
280°  (darkens  250°).  NaNOj  and  (TV)  in  AcOH  give  5  :  6- dimethoxy  - 
isatin-3-oxime ,  m.p.  213 — 214°  (unaffected  by  dil.  acid,  alkali,  AcOH- 


H202,  or  short  treatment  with  Ac0H-H2S04 ;  bo ilin g  aci d  u 1 1 ir¬ 
ately  causes  demethylation) ,  reduced  (H2,  Pd,  80%  HCOjH, H 
to  3-amino-5  :  6-dimethoxyoxindole ;  the  hydrochloride  of  this  with 
hot  2N-NaOH  in  air  affords  5  :  5- dimethoxy  isatin,  decomp.  250  252 

(darkens  220°).  5  :  5-Methylenedioxyisatin-3-oxime,  m.p.  24z  , 

similarly  gives  3-amino-5  :  5-methylenedioxy oxindole  hydrochloride, 
decomp.  200°,  and  thence  5  :  6-methylenedioxyisatin,  decomp. 
284°.  H-  B- 

Synthesis  of  2-pyridyl-  and  2-quinolyl-dialkylcarbinols.  B.  Em- 
mert  and  E.  Pirot  [Ber..  1941,  74.  [B],  714—719;  cf.  A.,  1939,  II, 
387). — Addition  of  HgCl2  in  cyciopentanone  to  Mg  in  anhyd.  C5H5N 
gives  (cf.  loc.  cit.)  l-2'-pyridylcyc\opentanol,b.-p.  137— 138°/13  mm., 
m.p.  84°,  and  1  :  1 '-dihydroxy.- 1  :  1  '-dicyc/opcntyl.  Similarly,  cyclo¬ 
hexanone  gives  1-2' -pyridylcyciohexanol  (I),  b.p.  143 — 144°/13  mm.,~ 
m.p.  43°,  and  1  :  1 '-dihydroxy- 1  :  l'-dicyclohexyl.  With  camphor 
(synthetic)  A1  must  be  used  for  Mg;  5%  of  2'-pyridylborneol,  b.p. 
155— 157°/12  mm.,  is  thus  obtained.  Dehydration  (KHS04  at  150°; 
cone.  H2S04  at  100°)  of  (I)  gives  (?)  X^'-pyridyl-^-cycXohexene,  b.p. 
259°.  With  quinoline,  use  of  much  A1  and  HgCl2  is  necessary  : 
COMe2  thus  affords  2 -quinolyldimethylcarbinol,  m.p.  67°  (picrate, 
m.p.  110°),  also  obtained  from  Me  quinoline-2-carboxylate  and 
MgMel ;  COMeEt  gives  2-quinolylmethylethylcarbinol,  b.p.  126 — 
128°/0- 1  mm.  (picrate,  m.p.  92 — 93°);  cyclohexanone  gives  1-2'- 
qumolylcycXohe xanol ,  m.p.  66°  (picrate,  m.p.  145°).  The  Mg  or  A1 
is  activated  with  I.  No  reaction  occurs  with  2  :  6-dimethylpyridine, 
COMe2.  Al,  and  HgCl2.  The  reaction  cannot  be  applied  to  CO- 
esters,  diketones,  and  RCHO  ;  unsaturated  ketones  and  CHPhiNPh 
(for  C6H6N)  are  resinified.  C10H,  (for  C5H6N)  does  not  react.  It 
is  unlikely  that  radicals  play  any  part  in  the  reaction ; 
CRR'(MgCl)-OMgCl  may  be  an  intermediate.  H.  B. 

Solution  colours  of  phenol  betaines  of  the  quinoline  series.  W. 
Schneider  and  A.  Pothmann  (Ber.,  1941,  74,  [£],  471 — 493). — 

7-Hydroxy-2-phenylquinoline-4-carboxylic  acid  is  decarboxylated 
by  distillation  with  Hg  to  7-hydroxy-2-phenylquinoline  (I),  m.p. 
229 — 230°,  which  with  Me2S04  at  120 — 130° followed  by  aq.  KI  gives 
the  msthiodide  (II),  m.p.  223°.  7-Methoxy-2-phenylquinoline  [from 
(I)  and  CH2N2  or  by  decarboxylation  of  T-methoxy-2-phenylquinoline- 
4-carboxylic  acid,  m.p.  23S°  (from  PhCHO,  AcCOjH,  and  m-anisidine 
in  EtOH  at  70 — 80°)]  similarly  gives  a  methiodide,  m.p.  206°,  con¬ 
verted  by  HBr  (d  T78)  at  140°  (sealed  tube)  followed  by  aq.  KI 
into  (II).  A  basic  methiodide,  (C16H13ON)2,HI,  m.p.  216°,  is  ob¬ 
tained  from  (II)  and  AgaO  in  cold  HaO;  in  warm  H20,  1 -hydroxy -2- 
phenylquinoline  methyl  betaine  (  +  2H20)  (III),  m.p.  85°  (rapid),  253° 
(slow  heating),  results.  6-Methoxy-2-phenylquinoline-4*carboxylic 
acid,  m.p.  237°  (from  PhCHO,  AcC02H,and£-anisidinc),  is  demethyl- 
ated  (HBr)  and  then  decarboxylated  (Hg)  to  6-hydroxy-2-phenyl- 
quinoline,  m.p.  218°,  the  methiodide  (  +  H20),  m.p.  110 — 111°  (rapid), 
188°  (slow  cautious  heating),  of  which  with  Ag20-H2O  gives  the  im¬ 
pure  betaine  (  +  >1H20),  m.p.  165 — 166°.  The  colours  of  this  and 
(III)  in  various  solvents  (detailed)  are  similar.  It  is  immaterial  for 
colour  production  whether  quinonoid  formation  can  occur  or  not. 
In  accordance  with  this  view  the  betaine  (  +  4H20),  m.p.  85°  (rapid), 
217°  (slow  heating),  from  2-p-kydroxyplienylquinoline  methiodide 
(  +  H20),  m.p.  209 — 210°,  and  Ag20-H20  shows  the  characteristic 
colour  changes  of  phenol  betaines.  2-p-Hydroxyphenylquinoline- 
4-carboxylic  acid,  m.p.  330°,  is  prepared  from  p-OH*C8H4-CHO, 
AcC02H,  and  NH2Ph.  Introduction  of  •CHICH"  or  •CH’.CH-CHICH- 
between  the  quinoline  and  Ph  rings  causes  a  considerable  deepening 
in  colour.  2-p-Hydroxystyrylquinoline  (IV)  gives  (cf.  Vonderwahl, 
Dies.,  Geneve,  1913)  a  methiodide  (+H20)  (V),  m.p.  256°,’ and  an 
ethiodide  (-|-EtOH)  (VI),  m.p.  231°  [described  by  Vonderwahl  as 
(V)]  [readily  obtained  from  2-methylquinoline  ethiodide  (VII)  and 
p-OH'CeH4-CHQ  in  EtOH-piperidine],  With  AgsO  or,  better,  short 
treatment  with  boiling  aq.  EtOH-NH3,  (V)  gives  a  basic  methiodide, 
(Cj8H180N)4,HI,6H20,  m.p.  149°,  converted  by  aq.  EtOH-NHs 
into  the  betaine  (  +  3H20;  0-5H2O  lost  rapidly  in  air;  P5HaO  lost 
in  a  desiccator),  m.p.  212°  (sinters  190°) ;  (VI)  (in  AcOH)  with  excess 
of  NaOH  affords  the  ethyl  betaine  (  +  3H20),  m.p.  152°.  The  coloursii 
of  both  betaines  arc  similar.  The  betaines  (not  isolated  except  in! 
CHClj)  from  2-m-hydroxystyrylquinoline  methiodide  (  +  H20),  m.p.’ 
244°  (decomp. ),  and  ethiodide  (  +  H20),  m.p.  231°,  show  relatively,, 
lighter  colorations  (yellow  changing  to  red ;  ?  change  of  dissolved 
hydrate  to  anhydride)  which  are  independent  of  temp.,  indicating 
the  possibility  of  a  quinonoid  limiting  state  in  hydroxyphenyl- 
quinoline  derivatives.  CH2PhCl  and  (IV)  at  200 — 210°  give  the 
hydrochloride  (  +  2H20),  m*p.  292°  (lit,  264 — 266°),  of  (IV)  and  the 
impure  benzylochloride.  The  latter  with  aq.  NaOH  in  CHC13 
affords  the  benzyl  betaine  (  +  H20),  m.p.  143 — 144°  (softens  from 
130°),  which  shows  a  little  deeper  solution  colours  than  the  Me  and 
Et  analogues.  4-p>-Hydroxystyrylquinoline  methiodide  (-fil-5H20), 
m.p.  131"  or  260°  (stable)  (from  the  4-Me  derivative  and  p- 
OH-C0H4-CHO  in  EtOH-piperidine),  gives  (NaOH)  the  betaine 
(  +  3H20),  m.p.  234°  (sinters  from  207°),  which  are  distinctly 
deeper  in  colour  than  the  2-derivatives.  AOMe-C8H4-CH;CH-CHO 
(VIII)  could  not  be  condensed  with  various  quaternary  iodides  but 
with  (VII)  in  EtOH-piperidine  gives  2-h-p-anisyl-^r-butadienvl- 
quinoline  ethiodide,  m.p.  259°,  demethylated  (aq.  AcOH-HBr)  to  the 
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(P-OH-et*1  iodide,  m.p.  193—194°,  which  affords  the  impure  betaine 
1-5H20)  (shows  the  expected  deepening  in  colour).  Attempted 
condensati°n  of  4-methylquinoline  ethiodide  and  (VIII)  in  HC02H 
ft,  100  ^gave,  unexpectedly,  4i-methyl-\-ethylquinolinium  tri-iodide, 
rn.p.  91°.  With  some  of  the  betaines  studied,  e.g.,  those  from  (V) 
pud  (VI),  it  is  found  that  for  solvents,  of  decreasing  solvating  power 
Biere  is  an  increasing  depth  in  the  colour;  in  PhMe,  C6H6N,  and 
Bioxan  the  colours  are  displaced  slightly  towards  the  red  and  heating 
|asbove  room  temp,  produces  no  deepening.  H.  B. 

8-Hydroxyquinoline-5-sulphonamide. — See  B.,  1943,  III,  256. 

Syntheses  and  transformations  of  natural  substances  under 
Conditions  possible  in  the  cell.  VIII.  Biogenesis  of  1-benzyl- 
:  2  ;  3  :  4-tetrahydroBoquinoline  alkaloids.  Synthesis  of  6  :  7-di- 
iydroxy-1-3'  ;  4'-methylenedioxybenzyl-l  :  2  :  3  ;  4-tetrahydroi'so- 
touinoline  under  conditions  possible  in  the  cell  C.  SchOpf  and  W. 
laker  ( Annalen ,  1940,  544,  1—30;  cf.  A.,  1936,  1002;  1937,  II, 
S@6). — Contrary  to  Hahn  etal.  (A.,  1937,  II,  76),  1-benzyl-l  ;  2  :  3  ;  4- 
Bfetrahydroiioquinolines  can  be  synthesised  under  "natural'’ 
H@nditions  from  Ar-[CH2]2-NH2  and  CH2Ar'-CHO  provided  that  Ar 
Bias  a  group  activating  the  o-position.  Natural  alkaloids  containing 
IfejAlk  in  the  Bz  nucleus  are  formed  by  way  of  the  OH -derivatives, 
jfehich  are  alkylated  after  cyclisation.  The  condensation  occurs  at 
|pS  3 — 7;  at  pH  7  it  is  extremely  rapid  (30%  in  13  min.).  Self- 
flfendensation  of  CH2Ar'-CHO  occurs  in  acid  solution,  but  at  pH 
7  is  not  rapid  enough  to  interfere  appreciably  with  the  formation 
B  the  tsoquinoline  derivative.  3:4:  1-CH202.C4H3-CH2-0H  [prep. 
Rom  piperonal  by  Al(OPrf)3-Pr0OH  at  95°],  m.p.  51°,  b.p.  151°/13 
,/rnm.,  with  SOCl2-CHCl3-C5H6N  gives  the  chloride,  b.p.  130°/13  mm., 
la-nd  thence  ,(NaCN-EtOH-H20)  the  nitrile,  b.p.  164°/14  mm.,  and 
(alkali)  homopiperonylic  acid,  m.p.  128°.  This  with  3:4:1- 
(CH2Ph'Oj2CsH2'[CH2l2-NCO  (prep,  in  situ  from  the  hydrazide  by 
way  of  the  azide)  in  boiling  C6H5  gives  COz  and  piperonyl-j}- 3'  :  4'- 
?  dibenzyloxyphenylethylamide  (74%),  m.p.  119 — 121°,  converted  by 
PClj  in  CHClj  at  <0°  and  then  room  temp,  into  6  :  1-dibenzyloxy- 1- 
piperonyl- 3  :  i-dihydroisoquinoline  hydrochloride  (70%),  m.p.  205 — 
’ 207°  [gives  the  methiodide  (I),  m.p.  204 — 205°,  of  the  base],  which  with 
Zn  dust  in  boiling  50%  AcOH  gives  6  :  1-dibenzyloxy-,  sinters  105°, 
m.p.  108°,  and  with  H2-Pt02  and  then  Pd-BaS04  in  MeOH  gives 
6  :  7-diky#roxy- 1 -piperonyl- 1  :  2  :  3  :  4-tetrahydroisoquinoline  (II), 
sinterfd®0,  m.p.  128°  (decomp.)  [ hydrochloride  (III),  +2EtOH, 
m  p.  256'  (decomp.) ;  picrate,  sinters  153°,  m.p.  159°  (decomp.)]. 
(Ifjjrtj#  determined  (95-5 — 99%)  in  presence  of  3:4:1- 

(BH||Cl,H3-[CH2]2-NH2,HBr  (IV)  in  much  H20  by  pptn.  of  the 
pierolonate,  m.p.  (anhyd.)  243°  (decomp.)  or  (+*H20)  swells  at 
159°,  m.p.  165—170°  (turbid),  decomp.  238—240°.  With  AgOAc 
and  then  Zn  dust  in  aq.  AcOH  at  the  b.p.  etc.,  (I)  gives  6  :  1-di- 
benzyloxy-l-piperonyl-2-methyl-l  :  2  :  3  :  i-tetrahydroisoquinoline 
hydrochloride,  -\  0-5H2O  (retained  at  60°/high  vac.),  m.p.  105 — 115°. 
Safrole  oxide  (prep,  by  Bz02H  in  CHC13-;  50%  yield),  b.p.  149 — 
150'°/ 1 1  mm.,  in  boiling  10%  AcOH  gives  the  glycol  (90%),  m.p. 
i.82°,  which  with  Pb(OAc)4  gives  homopiperonal  (V).  (V)  is  readily 

determined  in  H20  by  pptn.  of  its  semicarbazone,  m.p.  180°.  (V) 

is  stable  for  3  days  at  pH  3 — 5,  but  undergoes  self-condensation  in 
1  ~24  hr.  at  pH  7  or  1  hr.  at  pH  9.  The  rates  of  disappearance  of  (V) 
apd  formation  of  (II)  from  mixtures  of  (IV)  (1  mol.)  and  (V)  (1*1 
mol.)  in  H20  (~0-01m.)  are  determined  at  pH  3 — 7  and  25°.  (V) 

disappears  faster  than  (II)  is  formed,  particularly  at  pH  7 ;  in  such 
'cases  the  semicarbazone  is  formed  after  heating  but  not  in  the  cold; 
,i|  is  assumed  that  condensation  gives  initially  and  reversibly 
r(BH)2C6H3-[CH2]2-N:CH-CH2-C6H3:CH202  or  irreversibly  (II). 
3  :  4 :  1-CH202;CjH3'CH2-C0-C02H  is  determined  in  H20  as  the 
p  nitrophcnylhydrazone ,  m.p.  201°.  The  rate  of  its  condensation 
with  (IV)  is  faster  at  pH  7  than  at  pH  5,  but  in  all  cases  much  slower 
than  that  of  (V)  •  Thus,  synthesis  of  isoquinoline  alkaloids  is  by  way 
of  the  aldehydes  rather  than  of  the  pyruvic  acids.  R.  S.  C. 

L  Photographic  sensitisers  derived  from  quinaldine.  M.  Q.  Doja 
id  D.  Prasad  (/.  Indian  Chem.  Sac.,  1943,  20,  153—158;  cf.  A., 
p943,  II,  172). — /)-NEt2-C,H4-CHO  and  quinaldine  methiodide,  with 
‘piperidine  in  hot  EtOH,  give  2-p-diethylaminostyrylquinoline 
methiodide,  m.p.  190°,  yield  40%,  range  of  photographic  sensitisation 
■00 — 6350  A.  and  of  uniformly  intense  sensitisation  4400—5250  A. 
Brresponding  figures  for  other  alkiodjdes,  obtained  similarly,  are  : 
B,  230°  76%  4200— 6400,  4350— 5000  A. ;  Pr“,  198°,  67%,  4250— 
■50,  4400— 5000  a.;  Bua,  111°,  31%,  4200—6350,  4350— 5000  A., 
respectively.  Optical  and  dyeing  properties  are  described.  The 
syntheses  have  not  been  quite  successful  in  producing  a  single  sen- 
sitiser  for  panchromatic  plates,  owing  to  the  failure  to  sensitise  for  a 
short  region  in  the  blue-green  portion  of  the  spectrum.  Quinaldine 
n-propiodide,  m.p.  145—146°,  and  n-butiodide,  m.p.  193°,  are  new. 

S.  A.  M. 

Chemical  constitution  and  antiplasmodic  action.  VI.  Hetero¬ 
cyclic  derivatives  of  8-aminoquinoline  and  of  8-amino-6-methoxy- 
quinoline.  E.  Cerkovnikov,  V.  Prelog,  and  P.  Stern  (Helv.  Chim. 
Acta,  1943,  26,  1180— 1185).— 8-Amino-6-methoxyquinoline, 
BrTCH2]3‘Br,  and  CaC03  in  EtOH  at  150°  afford  8-piperidino-G- 
methoxy quinoline ,  b.p.  240°/0'8  mm.,  m.p.  57 — 58°  ( dihydrochloride , 
m.p.  141—142°);  in  absence  of  CaC03  hydrolysis  of  OMe  occurs. 


Under  similar  conditions  Br-fCHJ  S-Br  yields  8- hex  ametkyleneimino-G- 
methoxyquinoline ,  b.p.  240 — 245°/0-7  mm.  ( dipicrate ,  m.p.  168 — 
169°;  dihydrochloride;  dipicrolonate,  m.p.  222 — 223°).  Analo¬ 
gously  0([CH2],-C1)2  gives  %-morpholino-G-methoxy quinoline,  b.p. 
23870-5  mm.  m.p.  122 — 123°  ( snip  hosalicy  late ,  m.p.  235 — 236°),  and 
S([CH2]2-C1)2  yields  %-thiomorpholino-G-methoxyquinoline,  b.p.  240 — 
241°/0-3  mm.  ( picrate ,  m.p.  190 — 191°;  hydrochloride,  m.p.  218 — 
219°).  S-i'-A  minopiperidino-G-methoxy quinoline,  b.p.  205 — 209°/0T 
mm.  [ trihydrochloride  (I),  m.p.  219 — 220°;  dipicrate,  m.p.  209 — 210°], 
is  derived  from  NH2-CH([CH2]-Br)2,HBr.  (I),  KOH,  and 
Cl‘[CH2]3,NEt2,HCl  in  abs.  EtOH  at  140°  yield  8-4’-  y-diethylamino- 
propylaminopiperidino-G-methoxyquinoline,  b.p.  235°/0-2  mm.  [tetra- 
hydrochloride ,  m.p.  217 — 218°  (decomp.)].  S-i'-Dimethylaminopiper- 
idino-G-methoxy  quinoline,  b.p.  225 — 230°/0-3  mm.,  gives  a  dipicrate, 
m.p.  208 — 209°  (decomp.).  Compounds  which  do  not  contain  OH 
or  OMe  at  C(e)  are  physiologically  inactive.  Of  the  remaining 
compounds  only  those  are  active  which  have  at  least  one  free  H 
united  to  N  ;  this  is  not  necessarily  united  ter,  the  N  atom  directly 
attached  to  the  quinoline  nucleus.  H.  W. 

Synthesis  of  nitrogen-containing  heterocyclic  rings.  XXI. 
Synthesis  of  dibenzquinolizine  derivatives.  IV.  Synthesis  of 
2'  :  3'  :  2"  :  3"-tetramethoxy-I  :  2  :  6  :  9-tetrahydro-3  :  4-7  :  8-di- 
benzquinolizine.  S.  Sugasawa,  K.  Kodama,  and  H.  Inagaki. 
XXII.  Oxidation  of  /J-phenylethylpyridinium  salts.  II.  S.  Suga¬ 
sawa  and  H.  Shigehara  ( Ber .,  1941,  74,  [B],  455 — 459,  459 — 469). — 
XXI.  Et  /J-kcto-y-3  :  4-dimethoxyphenylbutyrate  [from  3:4:1- 
(OMe)2CaH3-CH2'COCl  and  CHNaAc-C02Et  in  Et,0  followed  by 
aq.  NH3-NH4C1]  with  3:4:6:  l-(OMe)2C8H2(NH2)'CHO  in  EtOH- 
piperidine  at  29 — 30°  gives  Et  6  :  1-dimethoxy-2-3'  :  i'-dimethoxy- 
benzylquinoline-3-carboxylate,  m.p.  140°  ( picrate ,  decomp.  179°; 
1:2:3:  4-H4-derivative,  m.p.  94 — 95°,  readily  obtained  by  H2- 
PtOs-dil.  HC1).  The  free  acid,  decomp.  230°,  with  Cu  chromite  in 
quinoline  at  230 — 235°  gives  6  :  7 -dimethoxy-2-3'  :  4 ' -dimethoxy- 
benzylquinoline  (I),  m.p.  205°  (decomp.)  (sinters  ~100°)  ( hydro¬ 
chloride ,  decomp.  234°;  picrate,  decomp.  199 — 200°),  which  is  only 
slowly  reduced  to  the  1:2:3:  -1  II l  derivative,  m.p.  99 — 100° 
[hydrochloride  (II),  decomp.  212 — 213°;  \-Bz  derivative,  m.p.  176°; 

1  -Me  derivative  picrate,  m.p.  148 — 149°,  obtained  by  reduction 
(1%,  PtO„  EtOH)  etc.  of  the  methosulphate  of  (I)].  (II)  with  40% 
CH20  and  2<n-HC1  at  100°  affords  2'  :  3'  :  2"  :  3  "-tetramethoxy- 
1:2:6:  9-telrahydro-3  :  4-7  :  8-dibenzquinolizine  (III),  deebmp.  80° 
(becomes  red)  ( methiodide ,  decomp.  197 — 198°).  The  unstable 
hydrochloride,  decomp.  ~180°  (sinters  and  becomes  red  ~90°),  of 
(III)  is  dehydrogenated  by  passing  air  through  a  solution  in  EtOH 
containing  Pt-black;  the  product  with  KI  in  aq.  HC1  gives  a  (?) 
tetramethoxydibenzquinolizinium  iodide,  C21H20O4NI,  m.p.  235°. 

XXII.  The  generalisation  previously  made  (A.,  1939,  II,  281) 
regarding  the  oxidation  of  l-)3-arylethylpyridinium  salts  to  1-/3- 
arylethyl-2-pyridones  is  now  found  to  be  invalid.  2 -Phenyl- 
4-3' :  4' -dimethoxy-G' -methylbenzylidene-5-oxazolone ,  m.p.  167 — 168-5° 
[from  3:4:6:  l-(OMe)2C5H2Me-CHO,  NHBz-CH2-C02H,  and  AcaO- 
NaOAc  at  100°],  is  hydrolysed  (10%  NaOH  in  H2)  to  3  :  i-dimethoxy- 
G-methylphenylpyruvic  acid,  m.p.  195 — 196-5°,  which  is  oxidised 
(H202)  to  G-methylhomoveratric  acid,  m.p.  102 — 104°,  purified 
through  its  Et  ester  (IV),  b.p.  162 — 164-5°/4  mm.  Bouveault-Blanc 
reduction  of  (IV)  gives  3:4:6:  l-(OMe)2C6H2Me-[CH2]2-OH,  b.p. 
166 — 168°/4  mm.  ( p-nitrobenzoale ,  m.p.  114-5 — 116°),  the  bromide, 
b.p.  158 — 1590/4  mm.  (prep,  by  PBr3),  of  which  with  C5H6N  at  110° 
affords  l-jS-3'  :  4' -dimethoxy-G' -methylphenylpyridinium  bromide,  m.p. 
154 — 156°.  This  is  oxidised  by  aq.  NaOH-K3Fe(CN)0  to  the  npn- 
cryst.  2-pyridone,  which  is  converted  by  POCl3  followed  by  aq. 
HC1-KI  into  1'  :  2' -dimethoxy-4' -methyl-3  :  i-dihydro-5  :  10 -dehydro- 

1  :  2-benzquinolizinium  iodide,  decomp.  186-5 — 187°  (becoming  red) 

[the  corresponding  chloride  readily  absorbs  3  H2  (PtOa-EtOH)  to  give 
a  tert.- base  (hydriodide,  m.p.  225—226°)].  o-Methoxybenzylidene- 
rhodanine,  decomp.  250°  (from  o-OMe-C,H4-CHO,  rhodanine,  and 
AcOH-NaOAc  at  100°),  with  15%  NaOH  gives  0- 
OMe-C6H4-CH2-CS-C02H,  m.p.  133—135°,  converted  by  EtOH- 
NaOEt-NH2OH,HCl  into  o -anisylpyruvic  acid  oxime  (V),  decomp. 
162-5°.  Crude  (V)  with  Ac20  affords  o-OMe-C6H4-CH2-CN,  new  m.p. 
71°,  whence  o-OMe-C6H4-CH,-C02Et,  b.p.  135°/10  mm.,  and  0- 
OMe-C„H4-[CH2]2-OH,  b.p.  123— 124°/8  mm.  ( p-nitrobenzoale ,  m.p. 
59°).  I-j3-o-Anisylethylpyridinium  bromide  (corresponding  picrate, 
m  p  114 — 115-5°)  is  oxidised  to  \-$-o-anisylethyl-2-pyridone,  m.p. 
130—131°,  2:3:  l-(OMe)2C3H3-[CH2]2-OH,  b.p.  125— 128°/2  mm. 

(p -nitrobenzoate,  m.p.  Ill  112°),  gives  the ■  pyridinium  bromide 
(corresponding  picrate,  m.p.  Ill — 112°),  converted  (as  above)  into 
the  2-pyridone  and  thence  into  3'  :  A’-dimethoxy-3  :  i-dihydro-5  :  10- 
dehydro- 1  :  2-benzquinolizinium  iodide,  decomp.  182°  (corresponding 
picrate,  m.p.  135 — 136°).  Reduction  (H2,  Pt02,  EtOH)  of  the 
chloride  affords  3'  :  4'-dimethoxy-3  :  4  :  6  :  7  :  8  :  9-hexahydro- 1  :  2- 
benzquinolizine  ( picrate ,  m.p.  147-5°;  hydriodide,  m.p.  170°). 

2  :  5-Dimethoxybenzylidenerkodanine,  m.p.  243°,  similarly  yields 
2  :  5 -dimethoxyphenylpyruvic  acid  oxime,  m.p.  153°  (decomp.)  (inter¬ 
mediate  thio-acid,  decomp.  186°),  2  :  5 -dimethoxy benzyl  cyanide, 
m.p.  54—55°,  2:5:  l-(0Me)2C9H3-C02Et,  b.p.  162— 165°/8  mm., 
2:5:  l-(OMe)2C6H3-[CH2]2-OH,  b.p.  161°/8  mm.  (p-nitrobenzoate, 
m.p.  76 — 77-5°;  bromide,  b.p.  149 — 150°/8  mm.),  the  pyridinium 
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bromide,  m.p.  53 — 54-5°,  and  pier  ate,  m.p.  122°,  the  crude  2-pyridone, 
I'  :  4' -dimethoxy-3  :  i-dihydro-5  :  10  -  de  hydro  - 1  :  2 -benzquinolizinium 
iodide,  m.p.  156 — 157-5°,  and  chloride,  m.p.  63°,  and  T  :  4'-di- 
methoxy-3  :  4  :  6  :  7  :  8  :  9-hexahydro-l  :  2-benzquinolizine  (picrate, 
m.p.  127 — 128-5°;  methiodide,  m.p.  158 — 159°). 

fi-Nitro-2  :  5 -dimethoxy styrene,  m.p.  119 — 120-5°  [from  2:5:1- 
<OMe)2C8H3-CHO  and  MeN02  in  EtOH-NH2Me],  is  reduced  electro- 
lytically  in  EtOH-AcOH-conc.  HC1  at  a  Pb  cathode  to  2:5:1- 
(OMe)2C6H3-[CH2]2-NH2.  The  Ac  derivative,  m.p.  98 — 99°,  of  this 
gives  5  :  8-dimethoxy-l-methyl-3  :  4-dihydroisoquinoline,  b.p.  144 — 
147°/2  mm.,  m.p.  67 — 68°  (methiodide,  m.p.  198 — 199°);  catalytic 
reduction  of  the  methochloride,  m.p.  123 — 125°,  affords  5  :  8- 
dimethoxy-1  :  2-dimethyl-l  :  2  :  3  :  4-tetrahydroisoquinoline,  b.p. 
149 — 150°/5  mm.  (picrate,  m.p.  209 — 210°).  The  methosulphate  of 
this  with  ~30%  KOH  at  100°  gives  )3-2  :  5-dimethoxy-6-vinylphenyl- 
ethyldimethylamine,  b.p.  147 — 150°/10  mm.  ( picrate ,  m.p.  170 — 
172°),  reduced  to  the  6-Et  derivative,  b.p.  166 — 169°/25  mm. 
(picrate,  m.p.  182 — 183°),  which  on  further  exhaustive  methylation 
gives  a  product  oxidised  (KMnOJ  to  3  :  6  :  1  :  2-(0Me)2C8H2(C0)20. 


Synthesis  of  nitrogen-containing  heterocyclic  ring!;.  XXIII. 
Synthesis  of  ethyl  2'  :  3'-dimethoxy-9-methyl-3  :  4  :  6  :  7  :  8  :  9- 
hexahydro-1  : 2-benzquinolizine-7-carboxylate.  S.  Sugasawa,  K. 
Sakurai,  and  T.  Okayama  (Ber.,  1941,  74,  [B],  537 — 541). — 3- 
Carbomethoxy-,  decomp.  197°,  3-carbethoxy-,  decomp.  195°,  and 
3 -carbamyl-,  m.p.  209°,  -l-ft-phenyletkylpyridinium  bromide  (from 
Ph'[CH2]2'Br  and  the  nicotinic  acid  derivative  in  xylene)  are  all 
oxidised  by  alkaline  K3Fe(CN)8  to  \-fl-phenylethyl-2-pyridone-5- 
carboxylic  acid  (I),  m.p.  190°.  .Reduction  (Na-Hg,  H20)  of  (I) 
gives  l-{S-phcnylethyl-2-piperidone-5-carboxylic  acid  (II),  m.p.  140 — 
141°.  Ph-fCHJj-RHj  and  Et2  a-formylglutarate  give  a  product 
which  is  reduced  slowly  by  H2-Pt02-Et0H-Ac0H  to  the  Et  ester 

of  (II)  ;  Et2  a-formylsuccinate 
CHj  similarly  gives  the  Et  ester,  b.p. 

ry\/  V„  170 — 18074  mm.,  of  1  -fl-phenyl- 

|!4  V"*  ethyl  -  2  -  pyrrolidone  -  4  -  carboxylic 

OMe'xi-  /d  5N\  acid,  m.p.  192 — 193°.  Et2  o- 

v/  xro/  '  formyl  -  a  -  methylglutarate,  b.p. 

V  s  108— 113°/4  mm.  (from 

CHMe  CH-COjEt  CO^UtCHJj-CHMe-COjEt  >h 
y  *  HCOzEt,  and  Na  in  Et20),  with 
J  Vh  3:4:1-  (OMe)2C6H3-[CH2]2-NH2 

2  similarly  affords  Et  1-/3-3'  :  4'- 

dimetkoxyphenyle(hyl-2-me(hyl-2-piperidone-5-carboxyla(e,  b.p.  208 — 
215°/4  mm.,  converted  by  POCl3  in  boiling  PhMe  into  2'  :  3 '-di¬ 
methoxy -1  -  carbethoxy  -  9  -  methyl  -  3  :  4  :  6  :  7  :  8  :  $-hexahydro-5  :  10- 
dehydro- 1  :  2 -benzquinolizinium  chloride,  m.p.  177 — 178°,  which  is 
reduced  (H2j  Pt02,  EtOH)  to  Et  2':3'-dimethoxy-9-methyl-3:  4:6:7:8:9- 
hexahydvo-l  :  2-benzquinolizine-r1-carboxylate  (III),  m.p.  115 — 116° 


CHMe  CH-CO*Et 
\  / 


(possibly  one  of  the  -/-forms) . 


H.  B. 


Chemical  constitution  and  antiplasmodic  action.  V.  Derivatives 
of  2-chIoro-5-amino-7-methoxyacridine.  V.  Prelog,  E.  Rajner,  and 
P.  Stern  ( Helv .  Chim.  Acta,  1943,  26,  1172 — 1180). — The  following 
are  obtained  from  the  a-Br-ester  and  sec.  amine  (2  mols.)  in  C8H8 
at  100°  :  Et  a-diethylaminovalerate ,  b.p.  85°/15  mm.  (reineckate,  m.p. 
123°) ;  Et  a-dipropylaminobutyrate,  b.p.  90°/16  mm.  (picrate,  m.p. 
94°)  ;  Et  a-dibutylaminobutyrate,  b.p.  133°/17  mm.  (reineckate,  m.p. 
119°).  Reduction  (Bouveault-Blanc)  of  the  appropriate  NH2-ester 
gives  the  following  :  p-dipropylaminopropan-a-ol,  b.p.  92°/12  mm. 
(reineckate,  m.p.  128°);  fl-dipropylaminobutan-a-ol,  b.p  100“/16  mm. 
(hydrochloride ,  m.p.  121°)  ;  fS-dibutylaminobutan-f3-ol,  b.p.  125°/16 
mm.  ( reineckate ,  m.p.  125°) ;  fi-diethylaminopentan- a-ol ,  b.p.  91°/16 
mm.  (reineckate,  m.p.  127°).  Treatment  of  the  hydrochloride  of  the 
NH„-alcohol  with  SOCl2  in  CHC13  and  of  the  resulting  chloride  with 
18%  KHj-MeOH  at  100 — 120°  leads  to  the  following  :  fl-diethyl- 
aminopropylaniine,  b.p.  67°/18  mm.  (picrate,  m.p.  127°),  and  di-(f$- 
diethylaminopropyl) amine,  b.p.  150°/18  mm.  (picrate,  m.p.  132°); 
fl-diethylamino-n-butylamine,  b.p.  80°/20  mm.  (picrate,  m.p.  153 — 
154°),  and  di- (/?-diethylaminobutyl)amine,  b.p.  145720  mm. 
(dipicrate,  m.p.  143°) ;  fl-dietkylaminoamylamine ,  b.p.  84°/16  mm. 
(picrate,  m.p.  163°)  ;  fl-dipropylaminopropylamine ,  b.p.  89°/12  mm. 
(dipicrate,  m.p.  187°),  and  di-(fl-dipropylaininopropyl)amine,  b.p. 
165°/12  mm.  ( dipicrate ,  m.p.  151°)  ;  {S-dipropylaminobutylamine,  b.p. 
115°/18  mm.  (picrate,  m.p.  170°)  ;  fi-dibutylaminobutylamine,  b.p. 
119°/16  mm.  (picrate,  m.p.  164°) ;  fi-piperidinopropylamine ,  b.p. 
85°/25  mm.  ( picrate ,  m.p.  220°) ,  and  di-(fl-piperidinopropyl)amine,  b.p. 
175°/25  mm.  (picrate,  m.p.  169°);  fi-pipendinobiitylamine,  b.p  94“/ 
25  mm.  (dipicrate,  m.p.  198°) ;  a-aminomethylquinuclidine,  b.p.  118°/ 
14  mm.  ( dipicrate ,  m.p.  213°).  Passage  of  NH,  through  2  :  5- 
dichloro-7-methoxyacddine  in  PhOH  at  170 — 180°  gives  2-chloro-5- 
amino-1 -methoxy acridine  (I),  m.p.  267°  (lactate,  m.p.  221 — 222°). 
Analogous  methods  lead  to  the  following  2-chloro-l-methoxy-acridines : 
5-a-quinuclidylmethylamino-  (II),  m.p.  157°  (trihydrochloride,  m.p. 
282°);  5-f3-piperidinopropylamino-,  m.p.  165°;  5-f}-piperidino-, 
butylamino- ,  m.p.  139°;  5-ft-diethylaminopropylamino-,  m.p.  115° 
.( trihydrochloride ,  m.p.  254°) ;  5-p-diethylaminobulylamino-  [ trihydro - 
chloride  ( —  1H.O) ,  m.p.  245-5°];  5-fS-diethylaminoamylamino-,  m.p. 
112°  [ trihydrochloride ,  (  +  IH20),  m.p.  219 — 220°];  5-fi-dipropyl- 


aminopropylamino- ,  m.p.  146°  (dihydrochloride ,  m.p.  242  )  ;  5-|8-  ,,j 

dipropylaminobutylamino-  [dihydrochloride  (III),  m-P-  7,^1’  I 
5-/3- dibutyl  ami  nobutyl  ammo-  [ dihydrochloride  (  +  114,0),  m.p.  —  1 8] .  j 

(I)  is  devoid  of  antiplasmodic  action.  (II)  and  compounds  with 
dialkylamino-groups  in  the  side-chain  are  highly  active;  (III)  is  j 
exceptional  in  being  slightly  toxic.  Substances  with  a  piperidine 
residue  are  inactive.  H.  W.  ,p 

Polynuclear  condensed  systems  with  heterocyclic  rings.  VII.  ijj 
Ring-closure  of  3-phenyl-  and  3-benzyl-7  :  8-benzocinchonic  acids.  .J 
W.  Borsche  and  M.  Wagner-Roemmich  (Annalen,  1940,  544,  272 —  1 
279;  cf.  A.,  1937,  II,  519;  1939,  II;  348).— Z-Phenyl-1  :  8-beifz-  |1 
cinchonic  acid,  m.p.  282°  (decomp.),  is  obtained  from  u-C10H,-NH,  c 
(I),  CH2Ph-CO-CO„H  (II),  and  CH20  in  hot  aq.  EtOH  (22%  yield)/? 
or  from  a-C,„H,-NH-CHO  (III)  and  (II)  in  EtOH  at  room  temp,  .ij 
(42%  yield)  and,  when  melted  with  Cu-bronze,  gives  3-phenyl-l  :  8-1;] 
benzquinoline ,  m.p.  106 — 108°.  (I)  and  (II)  with  MeCHO  in  hoSJ 
EtOH  or  PhCHO  in  hot  AcOH  gives  3-phenyl-2-methyl- ,  m.p.  292°^ 
and  2  :  3-diphenyl-l  :  8-benzcinchonic  acid,  m.p.  271°,  respectively®! 
and  thence  2  :  3-diphenybl  :  9,-benzquinoline ,  m.p.  1 14"jP* 
Ph-[CHJ2-CO-C02H  (IV),  (I),  and  PhCHO  in  EtOH  give  2-pher.yl  3 
benzyl-1  :  i-benzcinchonic  acid  (V),  m.p.  278°  (decomp.),  and  thenc®  /?, 

2- phenyl-3-benzyl-1  :  8-benzquinoline,  m.p.  132 — 134°.  a-Naphth-  % 

isatin  with  COMe,  and  KOH  in  hot  H20-EtOH  gives  2-methyl-,  m.p.  t 
238°,  and  with  COPhMe  gives  2-phenyl-7  :  8-benzcinchonic  acid, 
m.p.  288°  (decomp.).  /3-C10H7-NH-CHO  with  (II)  or  (IV)  in  hot  /| 
EtOH  gives  3-phenyl-,  decomp.  293°  (and  thence  3-phenyl-5  :  6- 
benzquinoline),  and  3-benzyl-5  :  6 -benzcinchonic  acid,  m.p.  256°, “  ff 
respectively.  Ring-closure  of  the  cinchonic  acids  by  cone.  H2S04  "| 

at  ~80°  or  by  SOCl2-AlCl3— PhNOa  gives  naphtho-1'  :  2'-2  :  1-3-  r 
azafltwren-9-one ,  m.p.  287°  (oxime,  m.p.  281°),  and  its  4 -Me,  m.p.  1 
231°  (oxime,  m.p.  278°),  and  4 -Ph  derivative,  m.p.  267°  (oxime,  m.p.  ■ 
269°),  reduced  by  N2H4,H20  at  180—190°  to  naphtho-V  :  2'-2  :  1-3-  “  | 
azafluorene,  m.p.  223°,  and  its  4,-Me,  m.p.  163°,  and  4 -Ph  derivative, 
m.p.  189 — 190°,  respectively.  3-Phenyl-2-benzyl-7  :  8-benzcin¬ 

chonic  acid  could  not  be  obtained,  nor  could  (V)  be  cyclised. 

R.  S.  C, 

Hydantoins. — See  B  ,  1943,  II,  342. 

Barbituric  acids. — See  B.,  1943,  III,  280. 

Many-membered  cyclic  compounds.  XI.  cyc/oDioctamethylene- 
di-imine  (1  : 10- diazacvc/c  octadecane) .  A.  Muller  and  L.  Kindlmann 
(Ber.,  1941,  74,  [B],  416 — 422). — Sebacamide  is  converted  (Hofmann) 
into  [CH2]8(NH2)2  (I),  the  Bz2  derivative,  m.p.  173°  (lit.  140°,  168-5°, 
169-5°),  of  which  with  PBr5  gives  [CH2]sBr2  (II),  b.p.  140 — 142°/13 
mm.  (not  obtained  from  Ag  sebacate  and  Br).  Very  dil.  solutions  of 

(I)  (as  dihydrochloride),  (II),  and  NaOH  or  Ha2C03  in  50%  EtOH 

containing  ~0-5%  of  light  petroleum  and  N,  give  9 — 17%  of  cyclo-. 
dioctamctkylenedi-imiue,  m.p.  55°  (sealed  tube)  [ dihydrochloride , 
darkens  ~365°  without  melting;  (A10)2-derivative,  m.p.  72°;  auri- 
chloride ;  platinichloride  ;  picrate],  when  regenerated  from  its  di- p- 
toluenesulphonyl  derivative  (III), -m.p.  182°.  a6- Dip- toluene  snip  hon- 

amido-octane,  m.p.  149°,  and  (II)  added  in  successive  portions  to 
boiling  CjHjj-OH  +  K2C03  give  30%  of  (III).  The  base  slowly 
absorbs  C02  from  the  air.  M.p.  are  corr.  H.  B. 

Dipyrromethines. — See  B.,  1943,  II,  313.  i 

Diopsopyrroquinone,  W.  Siedel  and  F.  Winkler  (Annalen,  1943,  1 

554,  201 — 212). — 5-Hydroxy-2  :  4-dimethyl-3-ethylpyrrole  is  oxid-  A 
ised  by  Pb(OAc)4  (2  mols.)  in  AcOH  at  100°  to  an  oil  (I)  from  which 
4-methyl-2-triacetoxyrnethyl-3-ethylpyrrolen-5-onc  (II),  m.p.  124°,  ,i 
separates;  it  is  not  obtained  when  3  mols.  of  the  oxidant  are  used. 

(II)  requires  4  mols.  of  NaOH  for  neutralisation  but  the  pyrrolenone-  )j| 
carboxylic  acid  cannot  be  isolated  ;  in  its  place,  diopsopyrroquinone,^1' 

(III)l  m-p-  >300°>  is  formed  in  smaiyj 

amount.  This  is  also  obtained  as  by-product  in  the  prep,  of  5-jffl 
methoxy-3-methyl-4-ethylpyrrole  from  5-bromo-3-methyl-4-ethyl-,iH 
pyrrole-2-carboxylic  acid,  its  origin  being  due  to  the  oxidation  qjyM 
an  accompanying  impurity,  possibly  2  :  5-dihydroxyopsopvrrolcaB 

(III)  is  stable  towards  H20,  acids,  and  alkalis,  relatively  stablj^B 
towards  heat.  A  quinhydrone  could  not  be  produced.  TM^B 
yellow  colour  of  (III)  is  discharged  by  addition  of  1  mol.  of  H||^| 
probably  owing  to  destruction  of  conjugation  by  saturation  of  theSH 
linking  joining  the  two  nuclei.  (Ill)  is  oxidised  by  HN03  to  methyl- 
ethylmaleimide  (IV)  The  portion  of  (I)  which  remains  liquid,  (■ 
consists  mainly  of  (IV).  Alkaline  hydrolysis  of  (II) -in  presence  of  »■ 
H2Oz  gives  (IV).  Cryptopyrryl  formate,  b.p.  135 — 150711  mm.,  I 
gives  only  ill-defined  oils  when  oxidised.  Boiling  MeOH-H20  I 
(1  :  1)  appears  to  convert  (II)  into  i-methyl-2-diacetoxymethoxvmethyl-  S 

3- ethylpyrrolen-b-one,  m.p.  150 — 156°,  whilst  KOH-MeOH  gives  -S 

\-methoxy-\-methyl-2-dimethoxymeihylene-3-ethylpyrrolen-b-one,  sub-  il 
limes  at  220°.  ,  R.  S.  C.  1 

Formation  and  properties  of  uretediones.  L.  C.  Raiford  and  H.  B.  1 
Freyermuth  (J.  Org.  Chem.,  1943,  8,  230 — 238). — Uretediones  are 
obtained  by  adding  PEt3  to  the  liquid  carbimide  under  N2  at  room 
temp.,  or  by  adding  the  catalyst  to  the  molten  carbimide  or  to  a 
solution  of  it  in  dioxan.  1  -  p-Chlorophenyl-3-p’-tolyl- ,  m.p  195° 

1  :  3-di-V -naphthyl-,  sublimes  at  296°,  and  1  :  3-di-2' -naphthyl- 


390 


1 389 


A.,  II.— vi,  HETEROCYCLIC. 


I firetedione,  incipient  decomp. 
mtretedionea  with  substituents 


-220°,  are  described.  1  :  3 -Diphenyl- 
,  with  substituents  in  Ph  are  obtained  as  follows,  the 

?elds  being  placed  in  parentheses  :  di-3' -methyl-  (67),  m.p.  159 — 
IMO  ;  dt-i' -methyl-  (70),  m.p.  185°;  di-i' -ethoxy -  (I)  (95°),  m.p. 
B8 1—182°;  di-2-chloro-  (37),  m.p.  234—235°;  di-3'-ckloro-  (72),  m.p. 
Bj53 — 154°;  di-i'-chloro-,  (85),  m.p.  155 — 156°;  di-i'-bromo-  (87), 
pn.p.  203 — 204°;  di-4'-nitro-  (67),  sublimes  at  300°;  di-4-phenyl- 
Ki8),  m.p.  270°  (decomp.) ;  di-4' -benzeneazo-  (nearly  quant.), 

lip.  281 — 282°  (decomp.).  (I)  is  hydrolysed  by  boiling  KOH- 
BltOH  to  CO(NH-C8H4-OEt)2-p.  The  biurets  are  usually  obtained 
mom  the  uretedione  and  two  mol.  proportions  of  the  requisite  amine 
1111  boiling  EtOH.  ay-Di-2' -naphthyl -e-n-buty  l  biuret  has  m.p.  117 — 
M)8°.  ay-Diphenyl-e-methyl-,  m.p.  144 — 145°,  -e-ethyl-,  m.p.  88 — 
H*.  e-n-propyl-,  m.p.  115 — 116°,  -e-n -butyl-,  m.p.  79 — 80°,  -e-iso- 
mfntvl-.  m.p.  62 — 64°,  -e-allyl-,  m.p.  94 — 95°,  -ee'-ethylene-,  m.p.  171 — 
B°,  and  e-piperidyl-biuret,  m.p.  135 — 136°,  are  described.  ay-Di- 
f^tolyl-e-n-butyl- ,  m.p.  102 — 103°,  ay  di-p-tolyl-e-n-butyl- ,  m.p,  131 — 
ISte°;  aye-tri-p-tolyl- ,  m.p.  265°,  ay-di-p-ethoxyphenyl-e-methyl-,  m.p. 
roico — 111°,  ay-di-m-chlorophenyl-e-n-butyl-,  m.p.  119 — 120°,  ay-di- 
jmeklorophenyl-e-n-butyl- ,  m.p.  104 — 105°,  and  ay-di-p-bromophenyl- 
Wmbulyl-biuret,  m.p.  118 — 120°,  have  been  prepared.  Successive 
eatments  of  p-NH2-C8H4-N2Ph  in  PhMe  with  dry  HC1  and  COCl2 
Bid  to  CO(NH,GsH4-N2Ph)2,  m.p.  270°  (decomp.),  and  p -benzeneazo- 
wjmenylcarbimide,  m.p.  94 — 95°.  N-Phenyl-IA'-n-butylcarbamide  has 
P'p.  129—130°.  H.  W. 

(flndigo  dyes  of  the  eft-series.  R.  Pummerer  and  H.  Fiesselmann 
O.  Muller]  ( Annalen ,  1940,  544.  206 — 239). — Dehydroindigo 
i  not  react  with  (1CH-C0)20  alone  at  the  m.p.  or  in  boiling  CSH8, 

|R2:ch-cn,  ch2:ch-cho,  chci:ch-oac,  ch2:ch-ch2-cns, 

Bdene.  dimethylfulvene,  cycfopentadiene,  or  cyc/ohexene  at  100°. 
Bidecomposes  in  boiling  PhMe.  It  adds  to  styrene  at  100°  (exo- 
pkefmal;  rising  to  130 — 140°)  to  give  a  compound  ( A  ;  R  =  Ph, 

R'  =  H)  (I)  (62%),  m.p.  228— 
229°,  with  anethole  +  a  little 
C8H8  at  room  temp,  or,  better 
(84%),  in  boiling  CSH,  gives  the 
compound  (A  ;  R  =  £-CaH4-OMe, 
R'  =  Me)  (II),  m.p.  164—165°, 
with  safrole  +  some  C8H8  at  room  temp,  gives  the  compound  ( A  ; 
R  —  3  T4';  I-CHjOjICjHj'CHj,  R'  =  H)  (III),  with  isosafrole  +  some 
CaH,  at  the  fe  p.  gives  the  compound  (A  ;  R  =  3  :  4  :  1-CH2021C8H3, 
R'  =  SJ#),  and  with  fsoeugenol  Me  ether  at  100°  gives  the  compound 
(A;  R  =  4:  3  :  I-OH-CBH3OMe,  R'  =  Me)  (IV).  The  solid  products 
are  lighter  than  indigo  ;  they  are  blue  in  alcohols,  phenols,  or  AcOH, 
but  dark  red  in  C6H8,  PhCl.  CC14,  or  other  non-polar  solvents, 
except  that  (III)  is  blue  in  all  solvents.  Differences  in  colour  are 
not  due  to  association,  since  (I)  is  unimol.  in  PhOH  or  PhCl ;  it  is 
probably  not  due  to  solvation,  but  to  existence  of  two  forms  (cf. 
below) ;  these  two  forms  are  not  stereoisomerides  since  (A)  are 
ij necessarily  derived  from  ris-indigo,  nor  to  the  betaine  form  of  Kuhn 
( Naturwiss 1932,  20,  618).  (Ill)  differs  because  the  Ph  is  separated 
'  from  the  ring  by  CH2  and  resembles  rather  AW'-diethylindigo. 
Structures  are  proved  as  follows.  Cone.  H\():1  AcOH  or  Cr03- 
AcOH  oxidises  (I)  to  “  styrenedi-isatin  "  (V)  (73%),  m.p.  175°  (di- 
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Cone.  HN03.  Cr03,  or  PbO,  in  .AcOH,  aq.  alkaline  KMnOa  or 
K3Fe(CN)8  converts  (VII)  into  the  compound  (IX)  (72—86%),  m.p. 


pfienylhydrazone,  m.p.  224°),  which  couples  with  hydroxythio- 
naphthen  to  give  the  substance,  C40H24O4N2S2,  m.p.  159 — 160°  after 
^sintering.  (II)  with  HN03-AcOH  gives  similarly  "  anetholedi- 
f  isatin"  m.p.  272—275°.  With  alkaline  H202  at  100°  (V)  gives 
:  ‘"  styrenedianthramlic  acid," 

“'7ae-C02H-C6H1-N'HCH2,CHPh'>JH-C,H1-C02H-o  (VI)  (89%),  m.p. 
2+1 — 215°  (blue  fluorescence  in  EtOH  or  Et20,  not  in  H2S04), 
'which  in  boiling  Ac20  gives  l-acetyl-2'-phenylindigotin 
KyMlowish-green  fluorescence  in  cone.  H2S04,  not  in  Et20  or 
PjtfOH;  sol.  in  hot  KOH-MeOH  by  enolisation).  In  boiling 
j^hOH  ,  KOH-,  or  Ba(OH)2-EtOH,  or  slower,  aqf  NaOH,  KOH, 
Eh(OH)2,'  Na2C03,  or  Na2HP04,  (I)  gives  "  sty reneindigo  yellow  " 
Bill'  (85%),  sinters  at  205°,  m.p.  210°  [Ac  derivative,  m.p.  189° 


XCCK 

ftpecomp.)].  Similar  dyes  are  obtained  from_  (II),  (III),  and  (IV) 
Jfproduct  has  m.p.  220 — 230°).  (VII)  is  sol.  in  NaHCOs  etc,,  fluoresces 
in  org.  solvents,  is  yellow  in  cone.  H2S04,  is  readily  and  reversibly 
reduced  by  Na2S204  with  disappearance  of  the  fluorescence,  and 
dyes  wool  greenish -yellow  (not  fast).  It  is  probably  formed  by 
way  of  (VIII)-  Distilling  (VII)  with  Zn  dust  gives  indole  and  NH2Ph. 

oC02H-C6H4-NH-CH2-CHPh-N- 


rapidly  and  a  third  mol.  slowly  and  with  alkaline  H202  gives  (VI). 
H202  also  converts  (VII)  or  the  "  yellow  ”  from  (II)  directly  into  (VI) 
and  the  compound,  C26H20O8N2,  respectively.  R.  S.  C. 

Constitution  of  indigo  [derivatives]  as  determined  by  absorption 
measurements.  G.  Scheibe,  H.  Dorfling,  and  J.  Assmann  (Annalen, 
1940,  544,  240 — 253). — The  absorption  spectra  of  the  adducts  of 
dehydroindigo  with  styrene  or  anethole  (cf.  preceding  abstract) 
in  CC14,  C8H6,  iso-C - H 4 4 -OH ,  EtOH,  MeOH,  and  NH2Ph  differ  only 
in  the  position  of  the  max.  and  differ  only  in  this  way  from  that  of 
indigotin  in  CC14,  C8H8,  iso-C5H11-OH,  or  NH2Ph.  The  blue  and 
red  colours  are  not  due  to  cis-trans  isomerism  since  the  adducts 
are  cis-compounds.  Distribution  of  the  anethole  adduct  between 
aq.  MeOH  and  C8H8  or  CC14  precludes  association  in  either  solvent. 
Addition  of  uo-CjHjj-OH  to  the  CC14  solution  causes  changes  in  the 
absorption  of  the  styrene  adduct  which  are  incompatible  with  the  exist¬ 
ence  of  different  compounds  in  the  two  solvents.  Variations  in  colour 
and  absorption  are  thus  due  to  mesomerism  between  (A  ;  preceding 

/N-CH2-CHPh-N+x 

abstract)  and  perhaps  the  form,  o- C6H4<f  )C8H4-o. 

V*'  ~  xo/ 

6- 

The  safrole  adduct  and  A’.V'-diethylindigo  differ  somewhat  from  the 
above  compounds,  but  the  causes  are  somewhat  obscure. 

R.  S.  C. 

Condensation  of  chloral  with  2-methyl-4-quinazolone,  2-methyl- 

3- amino-4-quinazolone,  and  some  of  their  derivatives.  P.  Y. 

Kulkarni  (j.  Indian  Chem.  Soc.,  1942,  19,  180 — 182). — 2-Methyl- 

4- quinazolone  and  chloral  (hot)  yield  2-yyy-trichloro-p-hydroxypropyl-, 
m.p.  204 — 205°,  which  with  Ac20  yields  '1-yyy-trichloro- \n  ojicny l- 
4-quinazolone ,  m.p.  212°,  and  with  10%  aq.  NaOH  at  60°  gives 

4- quinazolone-‘2-acrylic  acid,  m.p.  262 — 263°.  Similarly  3-amino- 

yields  3-|8)3/3-trichloro-!i-hydroxyethylamino-,  m.p.  151 — 152°,  de¬ 
hydrated  (AcCl  in  C5HsN)  to  3-{lf3l3-trichloroethylidenea>nino-2- 
methyl-4-quinazolone,  m.p.  104 — 105°.  A.  Ll. 

Polynuclear  condensed  systems  with  heterocyclic  rings.  VIII- 
Diazaphenanthrenecarboxylic  acids  and  diazaphenanthrenes.  W- 

Borsche  and  M.  Wagner-Roemmich  (Annalen,  1940,  544,  280 — 286). 
— Aminoquinolines,  RCHO,  and  CH2R-C0-C02H  give  sometimes 
diketopyrrolidines  and  sometimes  diazaphenanthrenes.  3-Amino- 
quinoline,  PhCHO,  and  CH2Ph-C0-C02H  (I)  in  EtOH  at  100°  give 
4  :  b-diketo-2  :  3-diphenyl-l-3' -quinolylpyrrolidme ,  m.p.  »!6!J — 270°. 

5- Aminoquinoline  (II)  (prep,  from  the  N02-compound  by  H2-Pd-C 
in  AcOH),  b.p.  183 — 187°/16  mm.,  with  PhCHO  and  (I)  or 
Ph-[CH2]2-C0-C02H  (III)  gives  4  :  b-diketo-2  :  3 -diphenyl-,  m.p. 
186°,  and  -2-phenyl-3-benzyl-  ( picrate ,  m.p.  252°),  -  l-5'-quinolyl- 
pyrrolidine,  respectively.  6-Aminoquinoline  (IV)  (prep,  from  p- 
N02-C8H4-NH2  by  a  Skraup  reaction  and  subsequent  hydrogenation  ; 
>90%  yield),  m.p.  116°,  b.p.  192 — 195°/14  mm.,  with  MeCHO  and 
(I)  at  the  b.p.  (2  days)  gives  mainly  4  :  5-diketo-Z-phenyl-l-G'- 
quinolyl-2-methylpyrrolidine,  m.p.  203°,  and  ~10%  of  Z-phenyl-2- 
methyl-1  :  Z-diazaphenanthrene-4-carboxyhc  acid,  m.p.  288°  (with  loss 
of  C02  to  yield  Z-phenyl-2-methyl-  ]  :  8 -diazaphenanthrene,  m.p.  144°), 
but  with  PhCHO  and  (I)  in  AcOH  at  100°  or  (III)  in  hot  EtOH, 
(IV)  gives  2  :  Z-diphenyl-  (V)  (55%),  m.p.  278°,  and  2-phenyl-Z-benzyl- 

1  :  S-diazaphenanthrene-4-carboxyhc  acid  (good  yield),  m.p.  272°, 

respectively,  decarboxylated  by  Cu-bronze  at  the  m.p.  to  2  :  2-di- 
phenyl-,  m.p.  242 — 243°,  and  2-phenyl-Z-benzyl-l  :  8 -diazaphen¬ 
anthrene,  m.p.  98°.  respectively.  8-Aminoquinoline,  b.p.  150 — 
154°/16  mm.,  is  obtained  from  the  5-N02-compound  by  H2-Pd-C  in 
AcOH  or  from  8-hydroxyquinoline  and  CaCl2,8NH3  at  220 — 230° 
and  later  280 — 290°,  and  with  PhCHO  and  (I)  gives  2  :  Z-dtphenyl- 
4  :  5-diazaphenanthrene-l-carboxylic  acid,  m.p.  260 — 262°.  5-Amino- 
woquinoline  with  hot  PhCHO  and  (I)  gives,  in  1 — 2  days,  2  :  Z-di- 
phenyl-4  :  T-diazaphenanthrene-l-carboxylic  acid,  m.p.  237°,  and 
thence  2  :  3-diphenyl-i  :  7- diazaphenanthrene,  m.p.  263 — 264°.  When 
heated  for  1  day  with  SOCl2  and  then  A1C13  in  PhN02  at  50°  or  cone. 
H2SOt  at  100°,  (V)  gives  4‘phenylquinolino-b'  :  6'-l  :  2-3 -azafluoren- 
9 -one,  m.p.  242°  (oxime,  m.p.  213°),  but  ring-closure  of  the  other 
acids  could  not  be  achieved.  R.  S.  C. 

Polynuclear  condensed  systems  with  heterocyclic  rings.  IX.  7- 
Aminoquinolines  and  1  :  5-diazaphenanthrene-4-carboxylic  acids. 

W.  Borsche  and  M.  Wagner-Roemmich  (Annalen,  1940,  544,  287 — 
300). — m-NH2'C,H4’OH  (I)  with  CH,Ph-CO-C02H  (II)  and  PrCHO 
in  hot  EtOH  gives  l-hydroxy-2-n-propylcinchonic  acid,  which  at  the 
m.p.  (302°)  gives  C02  and  T-hydroxy-2-n-propylquinohne  (III),  m.p. 
132°.  Use  of  other  appropriate  aldehydes  gives  1-hydroxy-Z-phenyl- 
2-methyl-,  m.p.  323°  (decomp.),  l-hydroxy-2  \  3-diphenyl-  (20%), 
m.p.  313°,  and  l-hydroxy-2-2’ -juryl-cinchonic  acid  (~50%),  m.p.  311 — 
312°,  and  thence  l-hydroxy-Z-phenyl-2-methyl-,  m.p.  258°,  7 -hydroxy - 

2  :  3-diphenyl-,  m.p.  277°,  and  l-hydroxy-2-2' -furyl-quinoline ,  m.p. 

265 — 266°.  Ph'[CH2]2-C0,C02H  (IV),  (I),  and  MeCHO  or  PhCHO 

in  hot  EtOH  give  l-hydroxy-3-benzyl-2-methyl-  (50%),  m.p.  307 — 
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309°  (decomp.),  and  7-hydroxy-2-phenyl-3-benzyl-cinchonic  acid, 
decomp.  327°,  and  thence  7-hydroxy-2-phenyl-3-benzylquinoline, 
m.p.  274°.  With  CaCl2,8NH3,  (II)  at  250°  and  then  ~270°  gives 
l-amino-2-n-propytquinoline,  m.p.  98°  (picrate,  m.p.  204°).  7- 

Hydroxy-2-phenylquinoline  (acetate,  m.p.  115°;  benzoate,  m.p.  123°; 
8-Pt  jV2-derivative,  m.p.  197°;  with  NaN02-AcOH  gives  2-phenyl- 
quinoline-7  :  8-quinone -8-oxime,  m.p.  191°)  with  CaCl2,8NH3  at 
250°  and  then  280 — 290°  gives  7-amino-2-phenylquinoline  (V) 
(~80%),  m.p.  134°  (picrate,  m.p.  216°;  Bz  derivative,  m.p.  222°; 
azo-dye,  m.p.  233 — 234°,  from  2  :  1-OH*C10H6-N2C1) ;  7-hydroxy- 
gives  similarly  l-amino-2-phenylcinchonic  acid.  ( hydrochloride , 
+2H20,  m.p.  ~166°),  converted  at  the  m.p.  (274°)  into  COs  and 
(IVI.  2  :  4  :  1-(N02)2C6H3-CH:CH-C02H  ( anilide ,  m.p.  222°)  with 
SOCl2-C6Ht  and  then  A1C13  at  40 — 50°  gives  2  :  4-dinitrobenzylidene- 
acetophenone,  m.p.  151°,  which  with  SnCl2-HCl-AcOH  gives  exo- 
.thermally  the  salt,  (V),SnCl2,HCl.  With  PhCHO  and  AcCOjH  at 
'l00°  (1  day),  (V)  gives  2  :  6-diphenyl-l  :  5-diazaphenanthrene-4- 
carboxylic  acid,  m.p.  268°,  decarboxylated  by  Cu-bronze  to  give 
2  :  6-diphenyl- 1  :  5 -diazaphenanthrene ,  m.p.  164°  ( picrate ,  m.p.  233 — 
234°) ;  use  of  (II)  or  (IV)  gives  2:3:  6-triphenyl-,  m.p.  275°  (de¬ 
comp.),  and  2  :  6-diphenyl-3-benzyl-\  :  5-diazaphenanthrene-4-carb- 
oxylic  acid,  m.p.  273°  (decomp.),  respectively,  and  thence  2  :  6-di- 
phenyl-3-benzyl-l  :  5-diazaphenanthrene,  m.p.  177°.  m- 
NH2-C„H4,OMe  (modified  prep.),  b.p.  125 — 127°/13  mm.,  with 
AcC02H-paraldehyde  or  -PhCHO  gives  7 -methoxy -2-methyl-,  m.p. 
303°,  and  -2-phenyl-,  m.p.  237 — 238°,  respectively,  with  (II)— 
MeCHO  or  -PhCHO  gives  7-methoxy-3-phenyl-2-methyl-  (VI),  ni  p. 
323°,  and  -2  :  3-diphenyl-  (VII),  m.p.  276 — 278°,  and  with  (IV)— 
PhCHO-EtOH  gives  7-methoxy-2-phenyl-3-benzyl-cinchonic  acid 
(VIII),  m.p.  295°.  Decarboxylation  by  Cu  powder  gives  7 -methoxy- 
-2-phenyl-,  m.p.  127 — 128°  (picrate,  m.p.  186 — 187°),  -2  :  3-diphenyl-, 
m.p.  149°,  and  -2-phenyl-3-benzyl-quinoline ,  m.p.  129°.  Cyclisation 
of  (VI)  and  (VII)  by  COCl2  and  then  A1C13  in  PhN02  gives  6-keto- 4- 
methyl-,  m.p.  213°  (oxime,  m.p.  298°),  and  -4- phenyl- 1  :  2-4' -me  thoxy  - 
benzo-3-azajiuorene  (~85%),  m.p.  213°,  but  that  of  (VIII)  failed. 

R.  S.  C. 


New  therapeutic  agents  of  the  quinoline  series.  I.  Monopyridyl- 
quinolines.  H.  Coates,  A.  H.  Cook,  I.  M.  Heilbron,  D.  H,  Hey,  A. 
Lambert,  and  (in  part)  F.  B.  Lewis.  II.  Dipyridylquinolines. 
A.  H.  Cook,  I.  M.  Heilbron,  D.  H.  Hey,  A.  Lambert,  and  (in "part ) 
A.  Spinks.  HI/  Methoxy-,  hydroxy-,  and  alkyl-pyridylquinolines. 
H.  Coates,  A.  H.  Cook,  I.  M.  Heilbron,  D.  H.  Hey,  A.  Lambert,  and 
(in  part)  F.  B.  Lewis.  IV.  Lutidylquinolines.  A.  H.  Cook,  I.  M, 
Heilbron,  and  L.  Steger.  V.  Pyridylacridines.  A.  H.  Cook,  I.  M. 
Heilbron,  and  A.  Spinks.  VI.  Quinolyl-thiazoles,  -amidines,  and 
-pyTroles.  H.  Coates,  A.  H.  Cook,  I.  M.  Heilbron,  and  F.  B.  Lewis 
(J.C.S.,  »43,  401—404,  404—406,  406—413,  413—417,  417—419, 
419 — 420). — I.  Existing  spasmolytics  are  briefly  reviewed,  and  their 
relation  to  the  present  series  is  indicated.  The  variation  of  anti- 
spasmodic  action  with  changing  orientation  and  substitution  among 
pyridylquinolines  and  related  compounds  is  described.  Diazotised 
3-aminoquinoline  and  C6H6N  give  a  mixture  from  which  can  be 
separated,  through  the  picrates,  3-2' -pyridylquinoline,  m.p.  101-5° 

( picrate ,  m.p.  227 — 229°),  and  an  isomeride,  m.p.  123°  [ picrate ,  m.p. 
196°  (decomp.)].  2-p-Ammophenylpyridine  undergoes  the  Skraup 
reaction  to  a  mixture  of  5-,  m.p.  88 — 89°,  and  7 -2' -pyridylquinolines, 
m.p.  87 — 88°.  2-p-Aminophenylpyridine  is  similarly  converted  into 
6-2' -pyridylquinoline,  m.p.  82 — 83°,  whilst  6-3'-,  m.p.  32 — 34° 
(dipicrate,  m.p.  249 — 250°),  and  6-4' -derivatives,  m.p.  104 — 105°,  are 
obtained  from  the  corresponding  NH2-compounds.  Addition  of 
C6H6N  to  the  diazotised  base  from  the  reduction  of  8-nitroquinoline 
leads  to  a  mixture  of  8-2'-,  m.p.  74 — 76 °  .[picrate,  m.p.  209 — 210°, 
styphnate,  m.p.  181-5 — 182-5°  (decomp.)],  8-3'-,  m.p.  Ill — 112° 
(picrate,  m.p.  226°),  and  8-4' -pyridylquinoline ,  m.p.  127°  [picrate, 
m.p.  238 — 240°  (decomp.)].  The  constitution  follows  from  the  prep, 
of  the  2'-  and  3'-compounds  from  the  2-  and  3-o-aminophenyl- 
pyridines  by  the  Skraup  reaction. 

II.  Nitration  of  2-p-acetamidophenylpyridine  gives  the  -3-NOz- 
compound,  m.p.  142 — 143°,  hydrolysed  (NaOH)  to  2-3' -nitro-4' - 
aminophenylpyridine ,  m.p.  148 — 149°.  This  undergoes  the  Skraup 
reaction  to  8-nitro-6-2'-pyridylquinoline,  m.p.  123 — 124°;  reduced 
(Fe— HC1)  to  the  8-NH2-derivative,  m.p.  125 — 126°,  which  after 
diazotisation  and  treatment  with  C6H6N  gives  6-2' -pyridyl-8- 
2'-(3'  and  4')-pyridylquinoline ,  m.p.  118 — 121°.  2-3' :  4 '-Diamino- 
phenylpyridine,  m.p.  126 — 126-5°,  by  reduction  of  the  NOz- 
compound,  with  benzil  gives  2  :  3-diphenyl-6-2' -pyridylquinoxaline , 
m.p.  198 — 199°.  The  diazotised  mixture  of  3-aminophenyl- 
pyridines  with  C6H5N  affords  1  :  3-dipyridylbenzenes  the  dinitrate, 
m.p.  110 — 120°,  of  which  with  hot  H2S04  gives  4 -nitro- 

1  :  3-dipyridylbenzenes,  m.p.  137 — 140°.  This  mixture  after 
reduction  undergoes  the  Skraup  reaction  (m-N02,C8H1,S03Na)  to 
6  :  8-dipyridylquinolines,  m.p.  152 — 156°.  p-A minophenylpyridine 
is  converted  similarly  into  dipyridylbenzene,  which  is  nitrated  to 

2  :  5-dipyridylnitrobenzene.  On  reduction  (SnCl2-HCl),  this  affords 
2  :  5-dipyridylaniline,  converted  (Skraup)  into  mixed  5  :  8- 
dipyridylquinolines,  containing  a  fraction,  m.p.  167°, 

III.  2-3' -Amino-4' -methoxyphenylpyridine,  m.p.  98°  (Ac  deriv¬ 
ative,  m.p.  171 — 172°),  prepared  from  the  corresponding  N02- 
derivative,  is  converted  (Skraup  reaction)  into  8-methoxy-5-2'- 
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pyridylquinoline,  m.p.  115 — 1 16°  [picrate,  m.p.  196 — -198°  (decomp.)1].  | 

2-3'-Amino-6'-methoxyphenylpyridine  (Ac  derivative,  m.p.  168 — 1 
169°).  similarly  gives  6-methoxy-5(or  7)-,  m.p.  100 — 101°  (picrate* 
decomp.  222°),  and  -7(or  5)-2' -pyridylquinoline,  m.p.  95°  [picrate,] | 
m.p.  215—216°  (decomp.)].  Diazotised  5-amino-6-methoxyquinol- 
ine  with  NPhMe2  affords  a  triazen,  C12H14ON4,  m.p.  82 — 83°> 
Diazotised  8-amino-6-methoxyquinoline  with  C5H6N  yields  aft 
mixture  of  6-methoxy-8-2’-  (I),  m.p.  106 — 107°  (picrate,  m.p.  247 — -  j 
248°),  -3'-  (II),  m.p.  100°  (picrate,  m.p.  243 — 244°),  and  -4'-pyridyllfi 
quinoline,  m.p.  146°  [picrate,  m.p.  260°  (decomp.)].  NitrationLi 
(HNOj-AcOH)  and  treatment  with  picric  acid  of  2-m-methoxy-l 
phenylpyridine  gives  in  poor  yield  2-2' -nitro-5' -methoxyp henylpyridinem 
picrate,  m.p.  190 — 191°,  and  two  unidentified  isomerides,  m.p.  1 55  1 

156°,  and  273°.  Diazotised  4-nitro-»i-anisidine  with  C6HjW| 
affords  a  mixture  of  3-,  m.p.  91 — 92°  (picrate,  m.p.  202 — 204°),  a-mS 
2-2'-nitro-5'-methoxypyridine,  m.p.  76°,  which  are  reduced  respe®|l 
tively  to  3-  (III),  m.p.  131 — 132°  (deaminated  to  3-m-methoxypheiJg$^ 
pyridine  picrate,  m.p.  160 — 162°),  and  2-2'-amino-5'-methoxypheillg 
pyridine  (IV)  ( picrate ,  m.p.  193 — 194°).  4-m-HydroxyphenylpyridiKm 
m.p.  227 — 228°,  is  prepared  by  boiling  the  diazo-solution  from  i).M 
4-m-NH„-compound.  The  Skraup  reaction  on  (III)  and  (IV)  gives! 
(II)  and'(I)  respectively,  thus  confirming  the  identities.  0-C6ll4(CO:2O  J 
and  3-nitro-p-anisidine  yield  phthalo-3-nitro-p-anisidide,  m.p.  15,0r';y 
reduced  (Fe-HCl)  to  the  - 3-.V// ,  compound,  m.p.  188°,  the  dia/o- 1 
solution  from  which  with  C5H5N  forms  (IV),  identified  through  the^ 
picrate.  Nitration  of  (I)  affords  the  5-N02-derivative,  m.p.  192- 
193°,  which  is  reduced  (Fe-HCl)  to  the  5-.Y//.-compou nd  m.pip 
124 — 125°.  2-,  3-,  and  4-;i- Aminophenylpyridine  when  heated;! 

with  paraldehyde  give  respectively  6-2'-,  m.p.  106 — 107°,  -3'-,% 
m.p.  65 — 66°,  and  -4 '-pyridylquinaldine,  m.p.  186°,  whilst  the  2'-  |l 
and  3'-compounds  with  AcC02H  afford  2  phenyl-6-2' - ,  m.p,  287 —  1 
288°  (decomp.),  and  -3'-pyridylquinoline-4-carboxylic  acid,  m.p. 
301°  (decomp.).  Diazotised  2:1:  4-N02-C?H3Bu1'-NH2  with  C6H6N 
forms  a  mixture  of  3-nitro-4-ter<.-butylpyridylbenzenes,  isolated  as 
picrates  A  (3-?),  m.p.  217 — 218°,  B  (4-?),  m.p.  231°  (decomp.),  and 
C  (2-?),  m.p.  160°,  from  which  the  3-(l)isomeride  of  the  base 
has  been  liberated  of  b.p.  130°/high  vac.  Diazotised  3:1:4- 
NOj-CjHjBu^'NHj  with  C5H5N  gives  2-nitro-4-tert.-butylpyridyl- 
benzene,  b.p.  170 — 190°/0-05  mm.,  reduced  (SnCl2-HCl)  to  the 

2- NH2-compound,  b.p.  136 — 141°/0-02  mm.,  which  undergoes  the 
Skraup  reaction  to  8-pyridyl-5-tert.-butylquinoline,  b.p.  120°/high 
vac.  2-3'-Nitro-4'-aminophenylpyridine  boiled  with  KOH  gives  the 
-4-OH-compound,  m.p.  125°,  reduced  to  the  2-3' -amino-4' -hy droxy- 
derivative,  m.p.  166 — 167°.  This  compound  undergoes  the  Skraup 
reaction  to  form  8-hydroxy-5-2’-pyridylquinoline,  m.p.  133-5 — 134°, 
which  with  CH2N2  affords  a  substance,  m.p.  >250°.  Nitration  of 

3- p-acetamidophenylpyridine  leads  to  the  -3-A'02-derivative,  m.p. 
169°  (decomp.),  hydrolysed  (KOH)  to  3-3' -nilro-4’ -aminophenyl¬ 
pyridine,  m.p.  176 — 177°.  Reduction  (Pt02-H2)  of  this  compound 
gives  3-3'  :  4' -diaminophenylpyridine ,  m.p.  122 — 123°,  which  with 
glyoxal  forms  6-3' -pyridylquinoxaline,  m.p.  144 — 145°,  with  benzil 
yields  6-3' -pyridyl-2  :  3 -diphenylquinoxaline ,  m.p.  194-5 — 196-5°,  and 
with  isatin  forms  two  products,  C1#H12N4,  m.p.  275 — 276°,  and  307 — 
308°  (decomp.).  The  appropriate  pyridylaniline  with  CH2Ac-C02Et 
affords  3-,  m.p.  154-5°,  and  4-4'-pyridylacetoacetanilide,  m.p.  136°, 
which,  after  heating  and  successive  treatments  with  HC1  and  aq. 
NH,  gives  s-bis-2-4' -pyridylphenylcarbamide ,  m.p.  278°  (decomp.).  . 

IV.  Quinoline-2-aldehyde  with  NH2-CMe!CH-C02Et  gives  EtA 

4- 2' -quinoly  1-2  :  6-dimethyldihydropyridine-3  :  5-dicarboxylate,  m.p., 
190°,  converted  by  HN03  into  the  -dimethylpyridine- 3 : 5-dicarbbxylate,  B 
m.p.  91°,  of  which  the  Ag  salt  affords  on  heating  2-lutidylquinoline , 
m.p.  135°  [picrate,  m.p.  230°  (decomp.)].  Quinoline-3-carboxylic 
ester  and  N2H4,H20  yield  quinoline-3-carboxykydrazide,  m.p.  190°, 
converted  through  the  p -toluene sulphonyl  derivative,  m.p.  232°: 
(decomp, ),  into  quinoline-3-aldehyde,  m.p.  70°.  With 
CH2Ac-C02Et,  this  aldehyde  gives  Et  4-3' -quinoly  1-2  :  6-dimethylA 
dihydro-,  m.p.  193°,  converted  similarly  into  the  - dimethyl-pyridine ^ 

3  :  o-dicarboxylate,  m.p.  77°,  and  3-lutidylquinoline,  m.p.  100W 
Quinoline-4-aldehyde  similarly  yields  Et  4-4' -quinolyl-2  :  6-dimetliijS 
dihydro-,  m.p.  200°,  -dimethyl-pxridine-3  :  5-dicarboxylate,  m.p.  1201 
and  4-lutidylquinoline,  m.p.  122°.  Et  quinoline-5-carboxylate,  fBl 
190 — 192°/15  mm.,  m.p.  10°,  from  the  corresponding  acid,  is  cwiS 
verted  through  the  p-toluenesulphonyl  derivative  of  the  hydrazi^M 
m.p.  200°,  into  quinoline-5-aldehyde,  m.p.  96°.  This  undergoes  tmj 
same  reactions  to  give  Et  4-5' -quinoly  1-2  :  6-dimethyldihydro-,  m.fM 
201°,  -dimethyl-pyridine-3  :  5-dicarboxylate,  m.p.  79°,  and  5-2'  :  6'S 
lutidylquinoline ,’  m.p,  151°  ( picrate ,  m.p.  231 — 234°).  E<2  4-p|l 
nitropkenyl-2  :  6-dimethylpyridine-3  :  5-dicarboxylate,  m.p.  115°,  fronS 
the  corresponding  H2-ester,  is  reduced  (Sn-HCl)  to  the  -NH2-esterM 
m.p,  145°,  from  which  the  free  acid  is  decarboxylated  to  4-p-aminoyi 
.phenyl-2  :  6-dimelhylpyridine,  m.p.  131°,  converted  (Skraup)  intolj 
6-lutidylquinoline  (V),  m.p.  84°  (picrate,  m.p.  224 — 225°).  Et  " 
quinoline-6-carboxylate  is  converted  through  the  p-toluenesulphonyl  j 
derivative  of  the  hydrazide,  m.p.  218°  (decomp.),  into  quinoline-6-  * 
aldehyde,  which  forms  successively  Eti  4-6' -quinolyl-2  :  6-dimethyl- 
dihydro-,  m.p.  209°,  -dimethyl-pyridin'e-3  :  5-dicarboxylate,  m.p,  97°, 
and  (V).  5-Acetami<ioquinoline,  through  its  NO-derivative,  with 

2  :  6-lutidine  affords  a  mixture  from  which  can  be  separated 
6-3'-2'  :  6' -dimethylpyridylquinoline,  m.p.  68°  [ picrate ,  m.p.  -043= 


394 


1393 


A.,  II.— vi,  HETEROCYCLIC. 


and  -8 ' -methoxy-& -quinolyl- 
m.p.  117°,  and  with 
167°,  and  l-Q'-methoxy-S'- 
F.  R.  S. 


decomp.)].  m-Aminophenyl-lutidine,  m.p.  117°  (lit.  110°),  by  the 
f  ^?^ction  formsa  mixture  of  7-,  m.p.  125°  (picrate,  m.p.  223°), 
ind  5-lutidylquinoline,  m.p.  151°  ( picrate ,  m.p.  231—234°).  Etquinol- 
me-a-carboxylate ,  b.p.  194— 197°/13  mm.,  from  the  acid,  affords  suc¬ 
cessively  quinoline-8-carboxyhydrazide,  m.p.  99°,  and  its  p -toluene- 
sulphonyl  derivative,  m.p.  187°,  quinoline-8-aldehyde,  Et2  4-8'- 
tiUinolyl-2  :  6  dimethyldihyd.ro- ,  m.p.  161°,  and  -dimethylpyridine- 
■  5-dicarboxylate,  m.p.  80°,  and  8-littidylquinolme,  m.p.  132°. 

V.  2-£-Aminophenylpyridine  with  0-C6H4Cl'CO2H,  K2C03,  and 
3u  in  C5Hn-OH  gives  4-2" -pyridyldiphenylamine-2’ -carboxylic  acid 
jV),  m.p.  198°,  cyclised  (H2S04)  to  3-2’ -pyridylacridone ,  m.p.  315 — 
117°,  which  is  reduced  (EtOH-Al-Hg)  to  the  -acridine,  m.p.  140°. 

(similar  series  of  reactions  affords  4-3"-,  m.p.  248 — 250°,  and  4-4"- 
ridyldiphenylamine-2' -carboxylic  acid,  m.p.  244°,  3-3"-,  m.p.  314 — 
6°,  and  3-4' -pyridylacridone ,  m.p.  343°,  and  3-3'-,  m.p.  132°,  and 
1  ’-pyridylacridine,  m.p.  179°.  2-2" -Pyridyldiphenylamine-2' -carb- 

y lie  acid,  m.p.  165 — 166°,  yields  successively  \-2'-pyridyl-acridone, 
p.  186—187°,  and  -acridine,  m.p.  111-5°.  Nicotinic  acid  and 
HPh#  with  ZnClj  afford  5-3' -pyridylacridine ,  m.p.  118°.  Diazot- 
:d  NHPh-C6H4-NH2£  with  C5H5N  gives  only  one,  4-2 "-pyridyldi- 
mylamine,  m.p.  133°  (picrate,  m.p.  196-5°),  also  obtained  by 
icarboxylation  of  (V). 

VI.  2-Cyanoquinoline  with  aq.  NH,  and  H2S  gives  quinoline- 2- 
Wjiiaamide,  m.p.  168 — 169°,  which  with  CH2Br-CO.Me  affords  2-5'- 
mnethyl-2' -thiazylquinoline,  m.p.  121-5 — 122-5°.  Similarly,  qumoline- 
B,  m.p.  197 — 198°  (decomp.),  -4-,  m.p.  223°  (decomp.),  -5-,  m.p. 
R87 — 188°  (decomp.),  -6-,  m.p.  184 — 185°  (decomp.),  and  -8 -thio- 
mmide,  m.p.  112 — 112-5°  (decomp.),  and  3-5'-,  m.p.  118 — 118-5°, 
B|-5'-,  m.p.  82-5 — 83-5°,  5-5'-,  m.p.  97 — 98°,  and  6-5' -methyl-2' - 
mhiacyl-,  m.p.  90-5 — 91-5°,  and  8-2' -thiazylquinoline ,  m.p.  69 — 70°. 
*lQuinoline-2-  [picrate,  m.p.  258 — ?59°  (decomp.)],  -3-  [ hydrochloride , 
.m.p.  168 — 169°  (decomp.)],  and  -6-amidine  [ hydrochloride ,  m.p. 
242°  (decomp.)]  are  prepared  from  the  corresponding  cyano  quinolines. 
The  appropriate  aminoquinolines  with  Et  diacetylsuccinate  in 
AcOH-EtOH  afford  Et  1-5' -quinolyl-,  m.p.  99°,  -6 ' -quinolyl- ,  m.p. 
115°,  -%'-methoxy-8' -quinolyl-,  m.p.  141“ 

2  :  b-dimethylpyrrole-3  :  4 -dicarboxylate, 

(CHjAc)j  yield  1-3' -quinolyl-,  m.p. 
quinolyl-2  :  5-dimethylpyrrole,  m.p.  147‘ 

3  :  6-Diazacarbazole.  E.  Koenigs  and  P,  L.  Nantka  ( Ber ,,  1941, 
74,  [ B ],  215 — 217). — As  4-chloro-3-nitropyridine  fails  to  undergo  the 
Wurtz-Fittig  reaction,  2  :  7-diazacarbazole  was  not  accessible  from 
the  anticipated  3  :  3'-dinitro-4  :  4'-dipyridyl.  When  4'-pyridyl- 
3  :  4-pyridotriazole  (I)  (A.,  1933,  720)  is  added  to  paraffin  oil  at 
280 — 290°  (or  syrupy  H2P04)  and  the  mixture  heated  at  320°,  the 
diacid  base,  3  :  6 -diazacarbazole  (II),  m.p.  328°  ( dinitrate ,  m.p.  275 — 
276°;  picrate,  m.p.  310°  ;  metho chloride,  m.p.  259 — 260°),  is  obtained 
in  60%  yield.  (II)  does  not  give  carbazole  colour  reactions  and  is 
inert  towards  Br,  HN03,  and  NaNH2  but  adds  Me2S04  readily. 
Similarly,  the  3'-NH2-derivative  of  (I)  affords  l-amino-3  :  6 -diaza¬ 
carbazole,  m.p.  >350°  (nitrate,  m.p.  >350°;  picrate,  m.p.  283°), 
which  can  be  diazotised  and  coupled  with  a-C10H/OH  to  give  a 
bluish-red  colour  J.  Wa. 

Flavazole,  a  new  heterocyclic  system  from  sugars.  I.  1-Phenyl- 
3-(<f-CT->//irotrihydroxypropyl)flaYazole.  Constitution  of  the  side- 
chain.  H.  Ohle  and  G.  A.  Melkonian  (Ber.,  1941,  74,  [B],  279 — 291  ; 
cf.  A.,  1943,  II,  309). — Pyrazolo-3'  :  4'-2  :  3-quinoxaline  (I)  is 
called  "  flavazole  ”  and  is  numbered  as  shown. 
The  substance  C18H1803N4  (II),  obtained  by 
the  action  of  NHPh*NH2  and  boiling  dil.  AcOH 
on  3-ff-araftotetrabydroxybu  tylquinoxalme,  is 
shown  to  be  l-phenyl-3-(d-e»'ylli)'Otrihydroxy- 
propyl)  flavazole  and  the  mechanism  of  its  form¬ 
ation  is  discussed.  (II)  (improved  prep.), 
CPh3Cl,  and  C5HSN  give  l-phenyl-3-(3'-tri- 
jgIienylmethyl-d-«>'yMrc>trihydroxypropyl)flavazole,  m.p.  108 — 110° 
1  after  regeneration  from  the  diacetate,  m.p.  163-5°,  [a]},9  +65-7°  in 

fci3.  (II),  COMe,,  and  K2S04  afford  \-phenyl-3-(2‘  :  3'-iso propyl- 
xe-d-zrythiotrihydroxypropyl)flavazole  (III),  m.p.  147°,  [a]}?  +1-3° 
iHCl3.  Benzoylation  of  (III)  inC6H5N  affords  the  I'-Bz  derivative 
j  of  (III),  m.p.  132 — 133°,  [a]|?  —35-4°  in  CHC13,  and  the  isomeric 
henyl-3-(3'-benzoyl-l'  :  2' -isopropylidene- d-ciythiotrihydroxy  pro¬ 
lyl)  flavazole  (V),  m.p.  161°,  [a]J?  +22-3°  in  CHC13.  (IV) ,  hydrolysed 
with  AcOH,  gives  \.-phenyl-3-(\ ' -benzoyl -d-eiythiotriky droxypropvl)- 
flavazole  (VI),  two  forms,  m.p.  183— 184° and  175—177°,  [o®  + 1 1-48° 
and  —  +  3°  respectively  ;  acyl  migration  is  suspected  to  be  the  cause, 
but  both  forms  regenerate  (V)  withCOMe2.  The  1'  :  2'  :  3'-Bzs  deriv¬ 
ative  of  (II)  has  m.p.  155 — 155-5°,  [a]}?  —74-2°  in  CHC13.  (II),  BzCl, 
and  C5H5N  afford  the  3'  Bz  derivative  (VII),  m.p.  185—186°,  [a]g 
~  —50°  in  C5H5N,  and  oneother  homogeneous  substance,  C32H24OsN4, 
presumably  a  dibenzoate,  m.p.  159°.  (VII)  condenses  with  COMel 
to  give  (V),  which  is  hydrolysed  (Zemplen)  to  \-phenyl-3-(V  :  2'- 
isopropylidene-d-erytbrotrihydroxypropyl)Jlavazole,  m.p.  200 — 201°. 
(VI)  with  Pb(OAc)4  in  C6H,  gives  60%  of  the  theoretical  CH20 
and  65%  of  (l-phenyl-3-jlavazolyl)-0-benzoylglycollaldehyde,m.p.  147°, 
fa!??  +101-1°  in  CHC13  [unstable  phenylhydrazone,  m.p.  124 _ 125° 
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111°,  [a]i?  —152-1°  in  CHC12;  unstable  2  :  i-dinitrophenylhydrazone, 
m.p.  230°  (decomp) ;  dihydrophenylmethylosazone,  m.p.  162 — 
163°].  (VII)  and  Pb(OAc)4  afford  \-phenylflavazole-3-aldehyde 
(VIII),  m.p.  144°  (red  "  phenylhydrazone,"  m.p.  196 — 197°,  con¬ 
verted  by  acid  into  a  violet-red  form,  m.p.  223°;  2  :  4-dinitrophenyl- 
hydrazone,  m.p.  271 — 272°),  and  OBz-CH2'CHO,  isolated  as  the 
2  :  4-dinitrophenylhydrazone,  m.p.  185°  (cf.  A.,  1943,  II,  350). 
(VIII)  may  be  obtained  by  direct  Pb(OAc)4  oxidation  of  (II). 

J.  Wa. 

Flavazole.  II.  Structure  of  the  ring  system.  H.  Ohle  and  G.  A. 
Melkonian  (Ber.,  1941,  74,  [B],  398 — 408). — Oxidation  (CrOj  in 
boiling  AcOH)  of  l-phenyl-3-a^y-trihydroxypropylflavazole  (I)  or 
the  3-CHO  derivative  (preceding  abstract)  gives  65 — 70%  of  1- 
phenylflavazole-3-carboxylic  acid  (II),  m.p.  244°  (decomp.)  (Et  ester, 
m.p.  168°),  decarboxylated  at  260°  (bath) /vac.  to  1-phenylflavazole 

(III) ,  m.p.  152-5 — 153-5°.  4  :  5-Diketo-l -phenyl-4  :  5-dihydro- 
pyrazole,  an  oil  [from  l-phenyl-5-pyrazolone  and  £-NO-C8H4-NMe2 

(IV)  in  aq.  EtOH-Na-CO,  and  subsequent  hydrolysis  (dil.  H2SO.  + 
Et20)],  and  o-CeH4(NH2)2  in  aq.  EtOH-AcOH  afford  the  4  o  amino- 
anifo-derivative,  m.p.  274°  (decomp.),  converted  by  boiling  N- 
NaOH  into  (III)  (poor  yield).  The  flavazole  structure  of  (I)  is 
thus  confirmed.  Contrary  to  Sachs  et  al.  (A.,  1902,  i,  503),  4  :  5- 
diketo-l-phenyl-3-methyl-4  :  5-dihydropyrazole  similarly  gives  the 
i-o-aminoanilo-deiiva.tive  (V)  (+EtOH),  and  EtOH-free,  both 
forms,  m.p.  223°  (decomp.),  and  not  \-phenyl-3-methylflavazole  (VI), 
m.p.  133-5 — 134°.  (VI)  is  obtained  from  (V)  by  boiling  AcOH 
(36  hr.)  or  N-NaOH  (~1  min.).  (VI)  does  not  react  with  PhCHO, 
is  not  attacked  appreciably  by  Se02,  and  with  Br-AcOH  at  100° 
gives  an  additive  compound  [regenerates  (VI)  with  cold  EtOH] ; 
the  Me  could  not  be  oxidised  (KMn04,  Cr03)  to  COaH.  With 
Cr02Cl2-CS2,  (VI)  affords  di-(afi-di-\-pkenyl-3-jlavazolylethyl)  ether, 
m.p.  356 — 358°.  Attempts  to  synthesise  4  :  5-dikcto-l-phenyl- 
4  :  5-dihydropyrazole-3-carboxylic  acid  [as  an  intermediate  for  the 
prep,  of  (II)]  were  unsuccessful.  Et  5-keto- 1 -phenyl-4  :  5-dihydro- 
pyrazoIe-3-carboxylate  (VII),  new  m.p.  181-5 — 182-5°,  and  NaN02 
in  3-5n-KOH  added  to  an  excess  of  cold  dil.  HC1  give  the  4 -oximino- 
ester,  m.p.  171 — 172°  (decomp.),  from  which  IN-OH  could  not  be 
removed;  with  o-C6H4(NH2)2  and  H3B03  in  dil.  AcOH  and  C02 
at  100°  an  adduct,  C18Hlg03N5,  m.p.  260°,  results.  With  (IV)  in 
EtOH,  (VII)  affords  (mainly)  Et2  5  :  5'-dihydroxy-l  :  l'-diphenyl- 
4  ;  4'-dipyrazolyl-3  :  3'-dicarboxylate  (VIII),  m.p.  273°  (decomp.) 
(discoloured  at  263°)  (diacetate,  m.p.  169°)  [the  leucopyrazole-blue 
of  Ruhemann  (J.C.S.,  1896,  69,  1396)],  and  a  little  of  the  dye  (+) 

(R  =  COjEt) .  With  Se02-EtOH,  (VII)  gives  (VIII). 
4-Oximino- 5-keto -1 -phenyl-4  :  5-dihydropyrazole-3- 
carboxylic  acid,  m.p.  (solvent-free)  209°  (also  +0-5 
EtOH  or  xMeOH)  (Chattaway  et  al,  A.,  1927,  1087), 
^  with  EtOH-o-C8H4(NH2)2  affords  a  saU,  C18H1504N5, 
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m.p.  161°  (decomp.),  but  in  aq.  Ac0H-H3B03  gives 
an  adduct,  C16H1504N5,  m.p.  260 — 265°  (decomp.).  Oxidation  of 
l-phenyl-3-methyl-5-pyrazolone  with  Se02  in  EtOH  or  AcOH 
affords  5  :  5'-dihydroxy-l  :  1 '-diphenyl-3  :  3'-dimethyl-4  :  4'-dipyr- 
azolyl,  m.p.  ~320°,  or  the  dye  (A)  (R  =  Me),  m.p.  242—244° 
(decomp.),  respectively.  Et  5-keto- 1 -phenyl-4  :  5-dihydropyrazole- 
4-carboxylate  has  m.p.  104°  (from  petroleum)  or  118 — 119°  [from 
EtOH-NaOH  (trace)].  H.  B. 

Syntheses  in  the  tetrazole  series.  II.  J.  von  Braun  and  W 
Rudolph  (in  part  with  R.  Michaelis)  (Ber.,  1941,  74,  [B],  264 — 272  ; 
cf.  A.,  1933,  76).— CPhCllNPh  in  CHC13  with  10%  HN3  in  CHC13 
gives  —100%  of  1  :  5-diphenyltetrazole  (I).  Analogously  prepared 
are:  l-phenyl-5-p-tolyl-,  m.p.  136°;  ~>-phenyl-\ -p-tolyl- ,  m.p.  132°; 
1  5-di-p-tolyl-,  m.p.  148°;  l-phenyl-5-o-tolyl-,  impure;  1  :  5-di- 
o-tolyl-,  impure;  \-phenyl-5-o-,  m.p.  168°,  -5-m-,  m.p.  156°,  and 


nitrophenyl . .  ...  *  ,  -  - 

12'  ■  4'-  mp  164°,  and  -(3' ;  5' -dinitro)phenyl- ,  m.p.  208  ;  5 -phenyl- 
\-methyl-telrazoh  (III),  b.p.  144— 146°/0-3  mm.,  m.p.  102—103°. 
NHBu°Bz,  b.p.  186 — 190°/12  mm.,  is  converted  via  CPhCl.NBu+ 
b.p.  105° /high  vac.,  into  5-phenyl-l-bulyltetrazole  (IV),  b.p.  190— 
193°/12  mm.  Benz-n-octylami.de,  m.p.  49°,  is  converted  via 
«-C.H,,-N:CPhCl,  b.p.  170°/12  mm.,  into  5-phenyl-l-n-octyl- 
tetrazole,  b.p.  205°/0-5  mm.  -ra-CjjHjs’COPh  (from  C17H35-COCl, 
C.H,  and  A1C13)  is  reduced  (Clemmensen)  to  «-C18H37Ph,  m.p.  29  , 
nitrated  to  p-u-C18H37-CeH,-N02,  b.p.  250— 252°/0-5  mm.,  which 
is  reduced  to  p -octadecylaniline ,  b.p.  240 — 245  /0-4  mm.,  and  the 
Bz  derivative,  m.p.  118°,  is  converted  into  5-phenyl-l- 
/\  p-octadecylphenyltetr azole  (V),  m.p.  80°.  2-Chloropyridine 

i  |  and  2-chloroquinoline  and  HN,  (not  NaN3)  give  respect- 
iveiy  "  1  :  5-fsobenztetrazole ”  (A),  m.p.  159°,  and  "1:5- 

i _ i  fsc-a-naphthotetrazole,”  m.p.  157°.  (Ill)  does  not  react 

-lN— with  AcCI,  A1C13,  CH20-HC1,  or  Br;  (I)  does  not  react 
with  Br  even  at  130 — 140°.  5-p-Tolyl-l-methyltetrazolc, 
m.p.  113°  (obtained  from  £-C8H4Me-CONHMe,  m.p.  138°,  b.p.  160°/ 
0-5  mm.,  via p-C6H4Me-CCi:NMe,  b.p.  114°/14  mm.),  reacts  with  Br; 
the  Br-derivative  is  not  obtained  pure  but  reacts  with  NHEts  to  give 
the  ATEfj-derivative,  C12H19N6,  m.p.  109°  (oily  picrate;  hydro¬ 
chloride,  m.p.  135°),  which  reverts  to  the  Br-derivative  with  BrCN. 
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Me  groups  in  tolyltetrazoles  are  oxidised  (Cr03  in  AcOH)  with  diffi¬ 
culty;  l-phenyl-5-p-carboxyphenyl-  (?),  m.p.  267°  (chloride,  m.p. 
104°),  and  1  :  5-di-p-carboxyphenyl-tetrazole,  m.p.  310°  (chloride,  m.p. 
174°),  have  been  isolated.  Aromatic  substituted  tetrazoles  are  very 
stable  towards  HNT03  but  (IV)  gives  a  p(?)-N02-derivative,  b.p.  205°/ 
0-5  mm.,  and,  under  vigorous  conditions,  (I)  gives  (II),  m.p.  260°. 
Sulphonation  introduces  one  S03H  group  into  (I),  the  Na  salt  giving 
the  anilide  (VI),  m.p.  213°.  Reference  compounds  were  synthesised 
as  follows  :  p-SOjCl-CjHpCOCl,  b.p.  150°/12  mm.,  m.p.  57°,  gives 
the  dianilide,  m.p.  251°,  and  then  l-phenyl-5-p-sulphonanilidophenyl- 
tetrazole  (VII),  m.p.  180°,  mixed  m.p.  with  (VI)  162 — 170°;  m- 
sulphobenzdianilide,  m.p.  166°,  affords  the  m -isomeride,  m.p.  —  136°, 
of  (VII) ;  £-NHBz-C6H4-S02Cl,  m.p.  176°,  is  converted  through  the 
anilide,  m.p.  223°,  into  (VI),.  m.p.  and' mixed  m.p.  213°.  (IV)  and 
(V)  also  undergo  sulphonation  and  aq.  solutions  of  the  Na  salts 
have  foaming  properties.  J.  Wa. 

Tetrazole. — See  B.,  1943,  III,  280. 

Wing-pigments  of  butterflies.  VI.  Leucopterin  and  xanthopterin. 
H.  Wieland  and  R.  Purrmann.  VII.  Synthesis  of  leucopterin. 
Nature  of  guanopterin.  R.  Purrmann  ( Annalen ,  1940,  544,  163 — 182, 
182 — 190;  cf.  A.,  1940,  II,  236). — VI.  Numerous  analyses  show 
leucopterin  (I)  to  be  (CjHjOjNj),  and  xanthopterin  (II) 
(CbH602N6)j  (x  =  1  or  2) ;  many  derivatives  are  similarly  revised. 
“  Iminoleucopterin  "  (A.,  1939,  II,  392)  is  really  (I)  (A-ray  spectra). 
It  is  best  (63%)  obtained  by  shaking  Ba  xanthopterin  with  02  and 
Pt  in  aq.  Na0H-Na2C03  (not  2n-HC1).  Evaporating  leucopterin 
glycol  with  0-lN-LiCl  (4  mols.)  at  room  temp,  (desiccator)  gives 

2- imino-b-hydantoinyl-oxamic  acid  (III)  (58%)  and  -oxamide  (IV) 
(20%)  {lac.  cit.)  ;  titrating  with  0-lN-LiOH  and  evaporating  at  100° 
gives  (IV)  (69%)  and  (III)  (15%);  titrating  (IV)  with  O  lN-LiOH 
and  evaporating  at  room  temp,  gives  (III)  (50%),  In  25%  HC1  at 
75°  (IV)  gives  5-amino-2-iminohydantoin  (64%)  ( dihydrochloride ), 
which  with  KCNO  in  faintly  acid  solution  gives  2 -iminoallantoin 
(88%).  Alkaline  H202  converts  (II)  or  di-iminouric  acid  into  imino- 

oxonic  acid,  1iIH  CO'>C(OHj -NH-C02H  (Na  salt;  12%  and 

16%,  respectively).  (II)  contains  a  red  dye,  decomp.  >300°,  which 
is  difficult  to  remove  but  is  obtained  pure  after  catalytic  dehydro¬ 
genation  (yield  up  to  8%).  Hot  Ba(OH)2  only  very  slowly  decom¬ 
poses  (II)- 

VII.  2:4:  5-Triamino-6-hydroxypyrimidine  and  H2C204  at  140 — 
260°  give  (I)  (90%)  and  thence  deiminoleucopterin  (V).  "  Guano¬ 

pterin  "  is  really  isoguanine;  in  boiling  HC1  it  gives  xanthine. 
A'-Ray  spectra  of  (V)  and  (I)  from  different  sources  support  the 
identity,  Structures  are  discussed  in  both  papers.  R.  S.  C. 

Oxidation  of  pyrrole  derivatives  with  lead  tetra-acetate.  New 
porphyrin  syntheses.  W.  Siedel  and  F.  Winkler  ( Annalen ,  1943,  554, 
162 — 201). — Gradual  addition  of  Pb(OAc)4  to  Et  2  :  4-dimethyl- 

3- ethylpyrrole-5-carboxylate  in  AcOH  at  >20 — 25°  gives  Et  2- 

hydroxymethyl-Z-ethylpyrrole-5-carboxylate  (I),  m.p.  126—128°,  con¬ 
verted  by  Ac20  at  100°  into  the  acetate,  m.p.  135 — 136°,  and  by 
2n-HC1  in  boiling  EtOH  into  lit,  4  :  4' -dimethyl-Z  :  Z'-diethylpyrro- 
methane-5  :  5'-i iicarboxylate,  m.p.  128°.  (I)  and  Me  opsopyrrole- 

carboxylate  condense  in  AczO  at  100°  to  Me  1'  :  6 ‘-dicarbethoxy- 
1:3:  S-trimethyl-2  :  b-diethyltripyrran-4-propionate,  m.p.  152 — 163°, 
becomes  yellow  at  52°.  Alkaline  hydrolysis  of  (I)  leads  to  the 
relatively  stable  acid  (II),  m.p.  155°,  which  could  not  be  recrystal¬ 
lised.  It  is  decarboxylated  when  heated  at  160 — 170°,  when  boiled 
with  MeOII  containing  HBr  through  which  air  is  passed,  when  kept 
for  several  days  in  MeOH  exposed  to  air,  or  when  suddenly  (but  not 
slowly)  heated  at  180°  in  a  high  vac.  with  formation  of  a  mixture 
of  aetioporphyrin  I  (III)  and  II  (IV).  When  heated  with  Cu-bronze 
or  ZnO  at  160 — 170°  (II)  gives  the  Cu  and  Zn  complex  salts  of  (III) 
and  (IV).  Cryptopyrrole  (V)  (picrate,  m.p.  135°)  is  identified  among 
the  products  of  the  dry  decarboxylation  of  (II).  The  intermediate 
aetioporphyrinogen,  blackens  at  200°  after  becoming  discoloured  at 
140°,  can  be  isolated  if  condensation  by  HBr  in  MeOH  is  effected 
rapidly;  this  passes  slowly  into  (III)  and  (IV)  when  exposed  to  air 
but  is  relatively  stable  when  dry.  Condensation  of  (V)  with  3- 
methyl-4-ethylpyrrole-5-aldehyde  by  48%  HBr  gives  3'  :  4  :  o’-lri- 
methyl-Z  :  i'-dicthylpyrromethene  hydrobromide,  m.p.  178 — 179°,  and 
with  2-bromo-3-methyl-4-ethylpyrrole-5-aldehyde  affords  5-bromo- 
3'  :  4  :  b’-trimethyl-Z  :  4' -diethylpyrromethene  hydrobromide  (VI),  m.p. 
216 — 217°  (decomp.).  Bromination  of  either  pyrromethene  in 
AcOH  affords  a  mixture  of  —90%  of  the  perbromide  (VII),  m.p. 
147 — 148°,  of  (VI)  and  ~10%  of  5-bromo-3'  :  4-dimethyl-5'-bromo- 
methyl-3  :  4 '-diethylpyrromethene  hydrobromide,  m.p.  >300°  [also 
obtained  when  (VII)  is  boiled  with  AcOH],  The  mixture  is  con¬ 
verted  by  boiling  HC02H  into  homogeneous  (III).  Analogous  con¬ 
densations  using  2  :  3-dimethyl-4-ethylpyrrole  give  respectively 
4:4':  5'-trimelhyl-3  :  Z' -diethylpyrromethene  hydrobromide,  m.p.  181°, 
softening,  and  its  5-i5r-derivativc,  swells  at  247°,  softens  at  216°; 
either  pyrromethene  gives  the  perbromide,  m.p.  >300°,  converted 
by  boiling  AcOH  into  5-bromo-i  :  4' -dimethyl-5' -bromomethyl-Z  :  3'- 
diethylpyrromethene  hydrobromide,  softens  indistinctly  at  285°, 
darkens  at  180°,  and  by  HCOaH  into  homogeneous  (IV).  (Ill) 
appears  to  be  dimorphous.  Oxidation  of  Et  2  :  3-dimethyl-4-ethyl- 


pyrrole-5-carboxylate  by  Pb(OAc)4  in  AcOH  and  treatment  of  the 
product  with  Ac20  gives  Et  Z-methyl-2-aceloxymethyl-4-ethylpyrrole- 
5-carboxylate ,  m.p.  106°,  hydrolysed  ( K O H  MeOH)  to^  Z-methyl-2- 
hydroxymethyl-4-ethylpyrrole-b-carboxylic  acid,  m.p.  135°  (decomp.), 
which  gives  a  mixture  of  (III)  and  (IV)  when  heated  rapidly  to 
160—170°  or  treated  with  48%  HBr  in  boiling  MeOH.  A  similar 
mixture  also  results  from  4  :  4'-dimethyl-3  :  3'-diethylpyrromethane-  If 
5  :  5'-dicarboxylic  acid  and  MeOH-HBr.  5-Car be  thoxy-2  :  4-di- 
methylpyrrole-3-propionic  acid  is  oxidised  [Pb(OAc)4  in  AcOH]  to  , 
the  2-hydroxymethyl  compound,  m.p.  277 — 278°.  b-Carboxy-4-  < 
methyl-2-hydroxymethylpyrrcle-Z-propionic  acid  does  not  melt  when  jyj 
slowly  heated  but  immediately  melts  with  decomp,  when  placed  i'ij 
on  a  plate  heated  at  200° ;  when  heated  at  240 — 250°  or  treated  with;  1 
48%  HBr— MeOH  it  gives  coproporphyrin  I  Me4  ester  (VIII)  (witiiy 
some  coproporphyrin)  in  somewhat  impure  form  and  in  small  yieldlj 
2-Aldehydo  3-methylpyrrole-4-propionic  acid  and  2  :  4-dimet%» 
pyrrole-3-propionic  acid  are  condensed  by  48%  HBr  to  3:3':  ifM 
trimethylpyrromethene- 4  :  4 '-dipropionic  acid  hydrobromide,  m.p.  200|| 
(decomp.),  darkens  at  150 — 160°,  which  is  converted  by  Br  in  AcOIIf 
into  the  5-Br-compound,  softens  at  219 — 220°  after  darkening,  and 
thence  by  treatment  with  AcC02H  at  180°  into  coproporphyrin  llj> 
Me,  ester,  m.p.  292°,  softens  at  280°,  which  differs  appreciably  from  ?! 
(VIII)  in  Debye-Scherrer  diagram.  Et  2:3:  4-trimethylpyrrole-  i 
5-carboxylate  is  oxidised  [Pb(OAc)4]  and  then  acetylated  to  Et  1 
3  :  4-dimethyl-2-acetoxymethylpyrrole-5-carboxylate,  m.p.  132°;  thejSi 
corresponding  acid,  m.p.  --135°  (decomp.),  passes  at  160 — 170°  into^ 
octamethylporphin.  Gradual  addition  of  2-methyl-3  :  4-dipropyl-  - 
pyrrole  followed  by  CICOjEt  to  MgEtBr  in  EtzO  gives  Et  2-methyl-  , 
3  :  4-dipropylpyrrole-5-carboxylate,  m.p.  99 — 101°,  oxidised  by 
Pb(OAc),  in  AcOH  at  room  temp,  to  Et  2-acetoxymethyl-Z  :  4-dt- 
propylpyrrole-5-carboxylate ,  m.p.  97°.  This  appears  to  be  hydrolysed 
and  decarboxylated  simultaneously  by  KOH— MeOH  and  the  alkali- 
insol,  product  is  transformed  by  48%  HBr  in  MeOH  into  octapropyl- 
porphin,  m.p.  290°,  softens  at  280°.  Et  2  :  4-dimethylpyrrole-5- 
carboxylate  is  oxidised  to  Et  4-methyl-2-acetoxymethylpyrrole-5- 
carboxylate,  m.p.  110 — 112°  (sublimation);  the  free  acid  does  not 
give  a  porphyrin  according  to  the  previous  methods  or  when  heated 
with  AcOH  in  a  sealed  tube.  Et  2-acetoxymethylpyrrole-b-carboxylate, 
m.p.  98 — 99°,  obtained  by  oxidation  of  the  2-Me  compound,  is 
hydrolysed  by  5%  Na2C03  in  presence  of  COMe2  to  Et  2-hydroxy- 
methylpyrrole-5-carboxylate,  m.p.  83 — 84°,  and  by  NaOH  in  aq. 
MeOH  to  2-hydroxymethylpyrrole-b-carboxylic  acid,  m.p.  >300°, 
which  could  not  be  condensed  to  a  porphin.  By  use  of  a  larger 
proportion  of  Pb(OAc)4  it  is  possible  to  convert  a-Me  into  a-CHO; 
the  prep,  of  Et  2-aldehydo-4-methyl-3-ethylpyrrole-5-carboxylate, 
m.p.  90°,  and  5-carbethoxy-2-aldehydo-4-methylpyrrole-3-propionic 
acid,  m.p.  173°,  is  recorded.  The  yield  of  Et  2-aldeh^dopyrrole-5- 
carboxylate,  m.p.  74 — 75°,  is  less  satisfactory.  Pb(OAc)4  does  not 
appear  suitable  for  the  conversion  of  a-Me  into  a-C02H.  H.  W. 

Chlorophyll.  XCVin.  Conversion  of  porphyrins  into  dihydroxy- 
cblorins  by  the  action  of  osmium  tetraoxide.  H.  Fischer  and  H. 
Eckoldt  (Annalen,  1940,  544.  138 — 162). — Os04  adds  to  porphyrins 
in  Et20-C5H5N  to  give  compounds,  hydrolysis  of  which  by  Na2SOs  + 
in  boiling  aq.  MeOH  and  then  esterification  (CH2N2)  gives  dihydroxy- 
chlorins  (A )  (5 — 20  %),  the  structure  of  which  is  proved  by  reactions 
given  below  and  by  absorption  spectra  (figures  in  parentheses  are 
absorption  max.  in  order  of  intensity).  (A)  differ  from  the  parent 
porphyrins  by  2  additional  OH  in  ring  IV.  (A)  are  prepared  from 
the  compounds  named  as  follows  :  aetioporphyrin  (hydrolysis  by  aq. 
Na2S03;  no  esterification),  m.p.  >300°  (6463,  4928,  5935,  5230, 
6151,  and  5443  a.  in  CBH5N-Et20) ;  from  deuteroporphyrin  Me, ester, J 
m.p.  229°  (6413,  4914,  5868,  5198,  6112,  and  5415  a.  in  CsHjN# 
Et20;  Cu  salt,  m.p.  208 — 212°)  (a  compound  having  absorption! 
max.  at  6720,  4892,  5215,  6107,  and  6377  a.  in  Et20-C5H6N  is  aliU 
formed);  from  coproporphyria,  (I),  m.p.  251°  [6438,  4953,  590 
5248,  6138,  and  5449  a.  in  EtzO  C6H5N  ;  Bz  derivative  (6507,  499* 
5310,  5931,  6236,  and  5675  a.  in  Et20) ;  from  phylloporphy-iiM 
compounds,  m.p.  286°  (6433,  5042,  5895,  and  5383  a.  in  EtJT_ 
C6H6N ;  Cu  salt,  m.p.  233°),  and  m.p.  201—205°  (6491,  iiKil 
5940,  5248,  4968,  and  6175  a.  in  Et20-C6HsN) ;  from  rhodo^gj 
phyrin  Me3  ester,  (II),  m.p.  262°  (5121,  5457,  6354,  5830,  and  6051 
in  Et20-C6H6N) ;  Cu  salt,  m.p.  233°;  Bz  derivative  (6453,  556IB 
5120,  and  5871  a.  in  EttO).  All  these  products  are  reduced  byla| 
little  HI  in  AcOH  at  100°  to  the  original  porphyrins.  (I)  and  (IIH 
do  not  react  with  NH2OH.  In  HBr-AcOH,  (I)  gives  a  red  comS 
pound  (5021,  5348,  5673,  and  6222  a.  in  Et20),  and  (II)  gives  a  real 
compound  (5489,  5095,  5751,  and'6355A.  in  EtsO).  Oleum  con-J 
verts  (II)  into  an  an hydro-compoa nd,  C34H38OeN4  (5573,  6375,1 
5210,  5800,  and  6106  a.  in  EttO;  also  obtained  by  cone.  HC1),  and 
(I)  into  a  substance  (6411,  5412,  5065,  5828,  and  6116  a.  in  EtaO),l 
The  absorption  spectra  of  the  (OH)2-compounds  from  pyrropor- 1 
phyrin  and  mesoporphyrin  are  almost  identical ;  the  e  at  —640  mu. 
is  3-5— 4  0  X  10-4,  but  nowhere  else  >1-0  x  10-*;  the  similarity  to 
mesopyrrochlorin  is  very  great.  "  Propylrhodin  "  gives  (as  above) 
a  compound,  C37H44OeN4,  m.p.  223°  after  sintering  (6710,  5073, 
5405,  and  6084  a.  in  Et20-C5H5N) ;  mesorhodin  gives  a  compound 
C35H40O6N4,  m.p.  184°.  Protoporphyrin  Me2  ester,  m.p.  223°  is 
obtained  (-50%)  dir--4’^  fr«S?  -  «•  •*. 


WJ- 
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R9,?’  HCI-MeOH,  and  CH2N2-Et„0 ;  with  MgBr-OPr  it  gives  the 
|»yllin,  m.p.  245°  (cf.  A.,  1939,  ifl,  343)  ;  deuteroporphyrin  Me2 
PiFr  g!veS|lmil.arly  the  phyllin,  m.p.  248°.  With  Mn(OAc)2  in 
BSe  m .  *tio-  and  meso-porphyrin  Me2  ester  give  Mn  salts, 

^330  and  266°,  respectively.  R-  S.  C. 

_Ef|ucleic  acids.  XViLL.  Existence  ol  guanineuridylic  acid.  H. 
fcj^P^tlcr cc k ,  E.  Berger,  and  F.  Richter  { Ber .,  1941,  74,  [B],  338 — 
— The  existence  of  guanineuridylic  acid  is  maintained  (cf. 
al-  A.,  1940,  II,  27;  Gulland,  ibid.,  235).  The  yield  of 
i^Bufct  (I)  obtained  by  deaminating  yeast  nucleic  acid  (II)  is  im- 
mmp d  (cf.  A.,  1939,  III,  326)  from  30  to  47-3%;  the  remainder  is 
hSyfa  the  isolation  of  (I).  The  same  method  of  isolation  applied 
HUf}  gave  a  yield  of  49-5%.  (I)  contain*  N  and  P  in  the  ratio 

H»H|(/calc.  1-35)  and  has  an  equiv.  of  ~4-3.  Thymonucleic  acid  (III) 
K@Hfeimilar  yields  of  deaminated  product  [N  :  P  =  1-26  (calc.  1-35) ; 
HI.  ~4-4].  (II)  and  (III)  are  thus  completely  deaminated  but 
BSfei tranucleotide  structure  is  preserved;  hence  (II)  and  (III)  do 
■Mifeontain  N-P  linkings.  Cleavage  of  some  specimens  of  (II)  with 
H|ME5HtN  at  100°  gives  (no  details)  guanylic  acid  ( G )  and  a  tri- 
BBjllotide  (IV).  Further  cleavage  of  (IV)  does  not  afford  a  dinucleo- 
BBHW  adenylic  acid  (A )  appears  to  be  liberated  first.  Thus,  (II) 
ggMV)  contain  (G)  and  (A),  respectively,  as  end-  groups.  (II) 
IgBhlv  contains  the  combination  (G)-uridylic  acid-cytidylic  acid- 
MB  ’  H.  B. 

"Jfeleic  acids.  XIX.  Enzymic  and  chemical  preparation  of 
ESaSeosides  from  yeast  nucleic  acid.  H.  Bredereck,  A.  Martini,  and 
fcflKMchter  [Ber.,  1941,  74,  [B],  G9-4 — 697). — Details  are  given  for 
HMMktion’  of  guanosine,  adenosine,  cytidine,  and  uridine  from  the 
■IBMgsate  obtained  from  yeast  nucleic  acid  (I)  and  an  enzyme 
Sgll.'prom  sweet  almonds).  The  same  nucleosides  are  also  obtained 
■ijpferox.  the  same  or  a  little  higher  yield  from  (I)  and  boiling  aq. 

1  vol.)  for  4£  days.  Hydrolysis  of  (I)  with  even  very 
Blflt£&aiOII  is  unsatisfactory  since  much  deamination  occurs. 

H.  B. 

M3'orp.hQline  periodide. — See  B.,  1941,  III,  256. 
ines.— See  B.,  1943,  II,  310. 

*  '^^S^anines. — See  B.,  1943,  II,  312. 

TOca^ipltt  absorption  of  dyes  in  solution. — See  A.,  1943,  I,  271. 

Ligh't^sglptoon  and  energy  propagation  by  loose  complexes  in 
organic’ilfeW^See  A.,  1943,  I,  297. 

Q.uina^ffie’ cyanines.  II.  A.  H.  Cook  and  C.  A.  Perry.  HI. 
A.  tP'fiM&ric.  R.  F.  Naylor  (J.C.P.,  1943,  394—397,  397—401; 
cf.  feja  H,  47). — II.  3-Keto-2-methyl-3  :  4-dihydroquinoxaline 
and;?fts(.  4’-5'-Mc  and  -Ph  compounds  give  quaternary  salts  by 
^dd.M%n'to’  the  basic  N  in  the  1 -position.  In  these  salts  the  2-Mc  is 
rmot-ive  and  has  been  condensed  with  HCO,H  derivatives  and  alde- 
lfete*or  equiv.  compounds  to  give  symmetrical  and  unsymmetrical 
Sigenated  cyanines.  Except  for  diminished  solubility  these  deep 
(Bie  dyes  resemble  those  derived  from  true  quinoxalines.  The 
"f|M$>«.ilng  arc  described  :  [2-(3-hydroxy-\-methylquinoxaline}[(4-di- 
AjBSMtyninophenyl^dimethincyanine  iodide,  m.p.  225 — 227°;  [2- (3- 
MBjfi'ieihyl- 3  :  4-dihydroquinoxaline)][2-(\  :  3  :  3 -trimethylindoline)]- 
9  ttfij$t];in  cyanine  iodide ;  [bis-2-(3- hydroxy-]  -melhylquinoxaline)]iri- 

%SK>(anine  acetate,  m.p.  280°  (decomp.);  [2-(3-keto-\-methyl- 
'  .1 lMdihvdroauinoxaline'iM2-{l-meth\lauinolineY\-,  m.p.  246°,  [2- (3- 
~  1  -methylquinox aline) ] [2- ( 1  -methylbenzoxazole) ] -,  m.p.  244°, 

1  me-  [2-  (3-hydroxy- 1  - elhylquinoxaline )  ]  [2-  ( 1  - ethylbenzthiazole )  ]-tri- 

,  .  yanine  iodide,  m.p.  260°;  2-keto-l  :  3-dimelhyl-l  :  2-dihydro- 
methiodide,  m.p.  178°  (decomp.);  [2-(3-keto-\  :  4-di- 
Syldihydroquinoxaline)]  -  [4  -dimethylaminophenyl)]dimethincyanine 
'MWSm?te  (base,  m.p.  186°),  and  -[2-(l  :  3  :  3-trimethylindoline)\tri- 
&ISmminc.vanine  chloride,  m.p.  135°;  [2-bis-(3-kelo-l  :  4-diniethyldi- 
tjBS@quinoxaline)]lrimethincyanine  sulphate,  m.p.  227°;  [2-(3 -keto- 
jBkhyl-l-ethyldihydroquinoxaline)][2-(l-ethylbenzthiazole)]trimethin- 
me  iodide,  m.p.  180°;  [2-(3-keto-4-phenyl-l-melhyldihydroqutn- 
wwmtfe)][(4-dimethylaminopkenyl)]dimethincyanine  chloride,  m.p. 
■M£-.-199°  (base,  m.p.  210°;  corresponding  Et  chloride,  m.p.  281°); 
iB&keto-4-phenyl-l-methyl-3  :  4-dihydroquinoxaline)']-[2-(l  :  3  :  3-iri- 
iBmlindoline)]trimelhincyanine  chloride,  m.p.  252°,  -\2-(\-methyl- 
WmBkline^trimethincyanine  sulphate,  m.p.  244°  (decomp.),  and 
WBm-methvlbenzthiazole\\trimethincyanine  chloride,  m.p.  235°  (de- 
JliSp.) ;  [bis-2-(3-kelo-4-phenyl-l-metkyldikydroquinoxaline)]trimethin- 
BStiMc  sulphate,  m.p.  287°;  and  2-heto-3-benzyl-\  :  2-dihydroquin- 
Khe,  m.p.  196°,  and  the  2-heto-l-phenyl  compound,  m.p.  166°. 
jSpfl.  Two  quinoxalinemonomethincyanines  have  been  obtained 
Sglt  attempts  to  extend  the  series  have  been  unsuccessful.  Several 
islNnoxalines  carrying  reactive  Me  have  been  condensed  with 
.  :fetjCj04,  and  the  resulting  pyruvic  acids  or  esters  converted  into 
(fiquinoxalinylmethanes  by  reaction  with  aromatic  o-diamines. 
Although  it  has  not  been  possible  to  quaternise  these  compounds  to 
obtain  monomethincyanines,  the  striking  colours  of  their  acid 
solutions  are  probably  indicative  of  the  colour  of  the  unprepared 
cyanines.  The  following  are  described  :  \2.-(\-methylbenzthiazole)]- 
[2-(3-heto-\  '■  i-dimethyl-3  :  4-dihydroquinoxaline)]monomethincyanine- 
iodide,  m.p.  242°,  and  -\2-(\-phenyl-3-methylquinoxaline)]monomethin- 
cyanine  iodide,  m.p.  188°;  \-phenyl-3-methylquinoxaline-2-aldoxime 
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chloride,  m.p.  283°;  Et  2-keto-l-methyl-l  :  2-dikydroquinoxaline-3 - 
pyruvate,  m.p.  170°  (acid,  m.p.  218°;  oxime,  m.p.  158-5°;  phenylhydr- 
azone,  m.p.  202°),  and  its  condensation  product,  m.p.  228°,  with  o- 
OH-C6H4-CHO ,  3-{2-kelo-\-methyldihy  droquinoxalinyl)-3-(2-  ketodi 
hydroquinoxalinyl)methane,  m.p.  355°  and  -1-pkenyldikydroquin- 
oxalyl)methane,  m.p.  300°;  bis-3-(2-keto-\-methyl-\  :  2-dihydroquin- 
oxahnyl) methane,  m.p.  331°;  Et  2-kelo-l-phenyl-l  :  2-dikydroquin- 
oxahne -3-pyruvate,  m.p.  224°  [acid,  m.p.  226°  (decomp.)];  3-(2-Aefo- 
l-p  he  nyldihydroquinoxalyl)-3-(2-keiodihydroquinoxalyl)  methane,  m.p. 
372°;  Et  3-methyl-4-quinazolonyl-2-pyruvate,  m.p.  173°  ( phenyl - 
hydrazone,  m.p.  168 — 169°);  2-(3-methyl-4-quinazolonyl)-3-(2-keto- 
dihydroquinoxalyt)methane,  m.p.  354°,  -1  -methyl-,  m.p.  293°,  and 
- 1  -phenyl-dihydroquinoxalyl)  methane,  m.p.  265°;  2-carbelhoxy-3- 
(3' -methyl-2' -quinoxalyl)indole,  m.p.  153°,  and  -( 2f -heto-Y -methyl- 
dihydro-3' -quxnoxalyl)indole,  m.p.  246°;  and  3-(2-kelo-\-methyldi- 
hydroquinoxalyl)-3-(2-keto-l-phenyl-,  m.p.  290°  (decomp.),  and 
-(2-keto-dikydroquinoxalyl)methane  hydrochloride,  decomp.  >300°. 

F.  R.  S. 


VII. — ALKALOIDS. 

Constitution  of  0-conhydrine.  E.  Spath  and  R.  Lorenz  (Ber., 
1941, 74,  [B],  599 — 603). — The  structure  of  0-conhydrine  [3-hydroxy- 
6-n-propylpiperidine]  is  now  proved  (cf.  A.,  1933,  516).  Dihydro-0- 
conhydrinemethine  ( loc .  cit.)  is  a-dimethylamino-octan-j9-ol  since 
it  is  oxidised  (aq.  AcOH  Cr03  at  70°)  to  a  dimcthylamino-octan- fl¬ 
ow-  (I),  b  p.  75 — 80°/10  mm.  ( aurichloride ,  m.p.  83-5 — 84-5°;  meth¬ 
iodide,  m.p.  156 — 156-5°;  methopicrate,  m.p.  114 — -116°).  n- 
C6H,.-COCl  and  Et20-CH2N2  give  a-chloro-octan  fj-one,  b.p.  91 — 
96°/10  mm.  (and  surprisingly  some  M-C5H13-C02Et),  converted  by 
aq.  NHMe2  into  (I).  H.  B. 

The  alkaloid  in  Eclipta  alba  (Hassk).  S.  N.  Pal  and  M.  Narasim- 
ham  (/.  Indian  Chem.  Soc.,  1943,  20,  181). — 3-1  g.  of  alkaloid, 
extracted  from  4  kg.  of  the  air-dried  plant,  was  nicotine.  S.  A.  M. 

Synthesis  in  the  series  of  cinchona  alkaloids,  n.  Synthesis  of 
6'-methoxyruban-9-ol.  V.  Prelog,  R.  Seiwerth,  S.  Heimbach- 
Juh&sz,  and  P.  Stfrn  (Ber.,  1941,  74,  [B],  647— 652).— The  yield  of 
product  from  Et  quininate  and  /3-l-benzoyl-4-piperidylpropionate 
depends  greatly  on  the  quality  of  the  NaOEt  used  for  condensation. 
Na  powder  in  boiling  C6H6  gives  88%  of  the  CO-ester,  hydrolysed  to 
6'-methoxyrubatoxan-9-one  (I).  With  Br  in  48%  HBr  and  light 
(quartz  lamp)  (I)  gives  the  8-Br-derivative,  converted  by  5%  Na,COs 
+  EtjO  then  N-NaOH  into  6'-methoxyruban-9-one  (II),  m.p. 
90—91°  [picrate,  m.p.  211—211-5°  (lit.  173—174°);  picrolonate, 
m.p.  226°  (lit.  148—150°)]  (cf.  Rabe  et  al.,  A.,  1922,  i,  361).  Bromin- 
ation  in  the  dark  followed  by  the  above  procedure  gives  (II)  and 
(probably)  5'-bromo-3'-methoxyrubaloxan-9-one,  m.p.  270 — 271°. 
Reduction  (H2,  Pt02,  MeOH)  of  (II)  affords  mainly  6'-methoxy- 
ruban-9-ol-N  (III)  (piorate,  m.p.  224 — 225°)  and  a  little  -B  [picrate, 
m.p.  226°,  and  210°  with  that  of  (III)].  The  dihydrochloride,  m.p. 
239 — 240°,  of  (III)  is  active  against  bird  malaria  and  possesses 
pharmacological  similarity  to  quinine  ( e.g .,  blood  pressure;  action 
on  smooth  muscle)  and  quinidine  (e.g.,  action  on  frog’s  heart).  The 
difference  between  these  findings  and  those  of  Rabe  et  al.  (see  below) 
is  unexplained.  H.  B 

Cinchona  alkaloids.  XXXII.  Synthesis  of  6'-methoxyruban-9- 
ols  ;  mode  of  action  of  quinine  and  quinidine.  P.  Rabe  and  G. 
Hagen  (Ber.,  1941,  74,  [B],  636 — 647). — Et  (1-1 -benzoyl -4-piperidyl- 
propionate  (improved  prep.)  is  condensed  (NaOEt;  no  solvent)  with 
Et  quininate  and  the  product  hydrolysed  (18%  HC1)  to  6'-methoxy- 
rubatoxan-9-one,  which  with  Br  in  40%  HBr  gives  the  impure  8-Br- 
derivative  dihydrobromide.  This  with  aq.  Na2COa  -  EtaO  at  0° 
affords  6'-methoxyruban-9-one  (I),  m.p.  89°  (cf.  A.,  1922,  i,  361), 
and  some  ?  dibromomethoxyrubanone,  m.p.  66°.  Cryst.  (I)  is  a 
racemate ;  in  solution  (or  when  molten)  it  gives  by  a  keto-enol 
change  two  enantiostereoisomerides  and  two  cis  -trans  isomendes. 
Reduction  (H2,  Pd-black,  3—4%  HC1)  of  (I)  affords  a  mixture  of  four 

stereoisomeric  6'-methoxyruban-9-ols.  The  (  +  +)-( - [-racemate, 

(C18H2S02Nj)2,6H20  (II),  m.p.  (anhyd.)  179°  (the  signs  refer  to  the 
configuration  of  C(8j  and  C(9j  respectively),  is  readily  separated  from 
the  oily  (+  — )-(—  +)-racemate  (III)  through  its  sparing  solubility 
in  moist  ELO.  (II)  is  resolved  through  the  H  d-  and  f-tartrates 
whilst  (III)  is  resolved  through  the  neutral  dianisoyl-d-  and  -.'-tar¬ 
trates.  The  dianisoyl-d-  and  -/-tartaric  acids  used  have  [a]#  —166° 
and  [a]t°  +148°  in  EtOH,  respectively.  Thus  are  obtained  (++)- 
6'-melhoxyruban-9-ol  (IV)  (+H20),  m.p.  (anhyd.)  187°,  [a]}/ 
+  173-8°  in  EtOH  [hydrochloride,  m.p.  221°  (decomp.),  [a]]?  +130-3° 
in  EtOH;  H  d-tartrate  (+3H20),  m.p.  150 — 155°  (decomp.)  (sinters 
115°)  Tallf  +124-1°  in  EtOH,  m.p.  (anhyd.)  ~169°  (decomp.)], 

( _ )-6'Tmetkoxyruban-9-ol  (V),  m.p.  187°.  [a]g>  -173-5°  in  EtOH 

[hydrochloride,  m.p.  219°  (decomp.),  [a]},9  -130-4°  in  EtOH; 
H  /-tartrate  (  +  3HzO),  m.p.  150 — 155°  (decomp.)  (sinters  107°), 
[a]]J  —123-7°  in  EtOH;  1  -tartrate  (+H20),  m.p.  234°  (decomp.), 
ra:?,0  —135-1°  in  HjO;  H  dianisoyl-A-tartrate  (  +  MeOH),  m.p.  188° 
(decomp.),  [a]^?  (MeOH-free)  —  15S-8°  in  EtOH],  ( +  —  )-6'-methoxy- 
ruban-9-ol.  oil,  [a]J>8  +23-5°  in  EtOH  [ hydrochloride ,  m.p.  221 — 223° 
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(decomp.),  [a]}J  +12-57°  in  EtOH ;  dianisoyl-d-lartrate  (+5H20), 
m.p.  155°  (decomp.),  [a]JJ  —66-4°  in  EtOH],  and  (—  +)-6'-methoxy- 
ruban-9-ol,  an  oil,  [a]},4  —23-25°  in  EtOH  [ hydrochloride ,  m.p.  222 — 
223°,  [a]J,s  —14-4°  in  EtOH;  H  rf-tartrate,  m.p.  135°  (decomp.),  [aln0 
+  11-68°  in  H20 ;  dianisoyl-Z-,  m.p.  ~155°  (decomp.),  [a]],4  +50-02° 
in  EtOH,  and  -d-tartrate,  m.p.  125 — 143°  (decomp.),  [a]!,0  —73-29° 
in  EtOH],  These  are  converted  by  HC1-CHC13  and  then  PC16  at 
room  temp,  into  the  respective  9-chloro-6'-melhoxyrubans,  m.p.  99° 
(sintering),  [a]U  +25-6°  in  EtOH  (VI),  m.p.  98 — 100°  (sintering), 
[a]{?  -24-71°  in  EtOH  (VII),  m.p.  ~10I— 102°,![a]f,°  +79-1°  in  EtOH 
(VIII),  and  m.p.  ~101— 102°,  [a]},9  -79-02°  in  EtOH  (IX).  Reduc¬ 
tion  (H2,  Pd-CaC02,  EtOH-KOH)  of  (VI)  and  (VIII)  gives  (+)- 
6'-methoxyruban,  [a]§>  +129°  in  EtOH  (hydrate,  m.p.  66°);  (VII) 
and  (IX)  similarly  give  (  —  )-6'-methoxyruban,  [a]}?  —129-5°  in  EtOH 
(no  hydrate).  (V)  has  no  action  against  bird  malaria.  (IV)  has  a 
surprisingly  favourable  action  in  disturbances  of  cardiac  rhythm. 

Cinchona  alkaloids.  XXXin.  Ijc/croQuinine,  a  1  : 1-hydramine. 

P.  Rabe  ( Ber .,  1941,  74,  [B],  725 — 728). — Fractional  distribution 
of  quinine  (“  purissimum  praccipitatum  ”)  between  aq.  HC02H 
and  Et20  give's  a  little  resinous  material  (most  weakly  basic  part) 
which  yields  through  its  neutral  sulphate,  m.p.  218°  (darkens  210°), 
0-006%  of  Aeferoquinine  (I)  ( A ,  R  =  CHICH2,  R'  =  6-methoxy-4- 
quinolyl),  m.p.  167°.  (I)  is  insol.  in  alkali 

CHR-CH — CH2  hydroxide  (distinction  from  cupreine)  and 

OIT 5  gives  the  thalleioquine  reaction.  Attempts  to 

isolate  (I)  from  a  viscous  product  (termed 
quinofdine)  obtained  from  the  mother-liquSrs 
(^.)  after  processing  cinchona  bark  were  unsuccess¬ 

ful  ;  (I)  may  have  been  present  since  the  most 
weakly  basic  part,  an  oil,  gave  the  thalleioquine  reaction.  Attention 
is  directed  to  fe/erohydrocinchonine  (A.,  1935,  99).  H,  B. 

Ergot  alkaloids.  VII.  ‘  Alkaloids  of  the  ergotoxine  group  ;  ergo- 
crystine,  ergocryptine,  and  ergocornine.  A.  Stoll  and  A.  Hofmann 
(Helv.  Chim.  Acta,  1943,  26,  1570 — 1601). — Ergotoxine  (I)  preps, 
are  usually  mixtures  of  three  well-defined  alkaloids,  ergocristine 
(II),  ergocryptine  (III),  and  ergocornine  (IV).  The  name  (I)  is  re¬ 
tained  as  a  group  designation  for  preps,  described  and  used 
under  this  name.  (I)  is  treated  with  two  equivs.  of  Z-di+j-toluoyl- 
tartaric  acid  in  90%  EtOH,  whereby  a  copious  crystallisation  of  the 
mixed  salts  occurs.  This  is  dissolved  in  abs.  EtOH,  from  which  the 
bulk  of  the  Z-di-p-toluoyltartrate  of  (II)  separates.  The  main  pptn. 
of  alkaloidal  salts  occurs  when  the  mother  liquor  is  diluted  to  80% 
with  H20.  A  small  further  quantity  is  secured  by  diluting  the 
filtrate  to  50%,  leaving  in  solution  only  a  small  proportion  of  salt 
which  is  recovered  as  base  and  united  with  subsequent  end  fractions. 
The  operations  are  repeated  with  the  heterogeneous  cryst.  fractions 
and  the  most  freely  sol.  portions  are  treated  with  abs.  and  then 
with  70%  MeOH.  The  method  is  nearly  quant.  A  detailed 
description  of  the  treatment  of  various  preps,  of  (I)  is  given.  The 
Z-di-£-toluoyltartrates  are  more  stable  than  other  alkaloidal  salts 
but  their  stability  is  only  relative.  To  prevent  transformation  into 
the  dextrorotatory  isomerides  of  the  alkaloids  or  their  oxidative 
decomp,  by  air  or  light  and  to  obtain  lightly  coloured  materials  the 
salts  must  remain  in  solution  for  the  least  possible  time ;  if  crystallis¬ 
ation  does  not  occur  within  a  few  min.  it  generally  does  not  occur 
at  all.  Unless  absolutely  necessary,  the  solutions  should  not  be 
warmed  and,  if  necessary,  the  heating  should  be  restricted  to  a  few 
sec.  Solid  substances  and,  particularly,  solutions  should  be  pro¬ 
tected  from  light.  The  following  are  described  :  (II),  best  cryst. 
from  COMe2  from  which  it  separates  with  1  COMe2,  m.p.  160 — 175° 


(decomp.),  [a]?,0  -183°,  [a]= 


-217°  in  CHClj,  [a]2D°  -93°,  [a]?$61 


—  107°  in  C6H6N  [l-di-p-toluovltartrate,  m.p.  191°  (decomp.),  [a]g> 
+  58°  in  abs.  EtOH;  hydrochloride,  m.p.  205°  (decomp.);  phos¬ 
phate,  m.p.  195°  (decomp.) ;  ethanesulphonate,  m.p.  207°  (decomp.) ; 
A-tartrate,  m.p.  (indef.)  185 — 190°  (decomp.)];  ergocristinine,  new 
m.p.  226°  (decomp.),  [a]£°  +462°,  (a®61  I  576°  in  C6H5N,  [a]!? 
+  383°,  fAHei  +479°  in  COMe2 ;  (III),  m.p.  212°  (decomp.),  [a]'f? 
-187°,  [a®61  —226°  in  CHC13  ;  [a]|?  -112°,  [a]“  -  133°  in  C5H3N 
[l-(l-di-p-toluoyltartrate,  m.p.  186°  (decomp.),  [ajj?  +103°  in  abs, 
EtOH ;  hydrochloride,  m.p.  (indef.)  208°  (decomp.) ;  phosphate,  m.p. 
198 — 200"  (decomp.);  A'-tartrate 7  m.p.  (indef),  209°  (decomp.); 
ethanesulphonate,  m.p.  204°  (decomp.)],  converted  by  boiling  MeOH 


+  508°  in  CHC13 
[a]?»cl  +493° 


MS’  +479°,  [a]f“61  +596°  in  C3H5N,  [a]??  +396° 
COMe2;  (IV),  m.p.  182 — 184°  (decomp.),  [aJn 


-188°,  [a]ft61  -226°  in  CHC13,  [a]ff  -105°,  [a]^  -122°  in  C5HEN 
[H  \-di-p-toluoyltartrate ,  m.p.  180 — 181°  (decomp.),  [a]™  +103°  in  abs. 
EtOH;  hydrochloride,  m.p.  223°  (decomp.);  hydrobromide,  m.p. 
225°  (decomp.);  phosphate,  m.p.  190 — 195°  (decomp.);  non-cryst. 
d-tartrate;  very  stable  and  cryst.  ethanesulphonate,  m.p.  209°  (de¬ 
comp.)],  converted  by  boiling  MeOH  into  ergocorninine ,  m.p.  228° 
(decomp.),  Mg'  +409°.  [a]9Jel  +512°  in  CHC13,  [a]g>  +500°,  [a]?»91 
+  624°  in  C5H6N,  [a]f?  +414°,  [a]JJ61  +517°  in  COMe2.  Photo¬ 
micrographs  of  the  crystals  of  the  six  alkaloids  are  given,  A 
historical  survey  of  (I)  and  ergotinine  is  given  and  the  literature 
data  are  examined  critically  from  the  viewpoint  of  the  new  observ¬ 
ations.  M.p.  are  corr.  H.  W. 


Ergot  alkaloids,  vm.  Products  of  the  fission  of  ergocristine. 
ergocryptine,  and  ergocornine.  A.  Stoll,  A.  Hofmann,  and  B. 
Becker  (Helv.  Chim.  Acta,  1943,  26,  1602— 1613) —Alkaline  hydro¬ 
lysis  of  ergocristine  (I)  gives  rZ-lysergic  acid  (II),  NH3,  COPrP-C02H, 
dZ-proline,  and  dZ-phenylalanine.  The  mol.  sum  of  these  5  products 
less  4  mols.  of  HaO  is  C35H3905N4,  identical  with  the  formula  deter¬ 
mined  analytically.  (I)  thus  contains  the  structural  units  present 
in  ergotinine  preps.  Treatment  of  ergocryptine  (III)  with  N2H4 
leads  to  df-isolyserghydrazide  in  good  yield.  Thermal  fission  gives 
COPrj3-CONH2  and  a  non-distillable,  viscous  oil  which  affords 
Z-leucyl-rZ-prolyl-lactam,  m.p.  148 — 150°,  Mi,0  +92°,  [o]fJ61  +109“ 
in  H20,  hydrolysed  by  acid  to  Z-leucine,  m.p.  280°  (decomp.), 
[0]“  —10-8°,  [a'jJjj  —13-4°  in  H20,  and  rf-proline  (IV),  characterised 
as  the  salt  CsH902N,CdCl2,H20,  m.p.  210°.  The  results  agree  with 
the  analytically  established  formula  C32H41OsNE.  Alkaline  hydro¬ 
lysis  of  ergocornine  (V)  affords  (II).  Its  thermal  decomp,  leads  to 
COPr3-CO-NH2  and  l-valyl-A-prolyl-lactam,  m.p.  147 — 149°,  [a]J,° 
+  88°,  [o]^!  +107°  in  H20,  hydrolysed  by  boiling  cone.  HC1  to 
Z(  +  )-valine,  [a]??  +32°  in  20%  HQ,  and  (IV),  characterised  as  di- 
methyl-(Z-prolinebetaine  aurichloride,  m.p.  245°.  Among  the  ergot 
alkaloids,  the  ergotamine  group  (ergotamine-ergotaminine ;  ergo- 
sine-ergosinine)  is  characterised  by  giving  AcC02H  as  a-CO-acid. 
The  ergotoxine  group  [(I)-ergocrystinine  ;  (Ill)-ergocryptinine ;  (V)- 
ergocorninine]  gives  rise  to  COPr+CO+f  analogously.  Differing  in 
principle  but  still  containing  (II)  as  main  component  are  ergobasine- 
ergobasinine  in  which  (II)  is  present  as  the  1-,+hydi oxyisopi opyl- 
amide.  H.  W. 

Veratrine  alkaloids.  XX.  Further  correlations  in  the  veratrine 
group.  Relationship  between  the  veratrine  bases  and  solanidine. 

L.  C.  Craig  and  W.  A.  Jacobs  (J.  Biol.  Chem.,  1943,  149,  451 — 464; 
cf.  A.,  1943t  11,  246). — The  unsaturated  hexacyclic  character  of  the 
veratrine  bases  is  discussed.  Attempts  to  hydrogenate  (H2-Pt02) 
germine  (I)  failed,  but  isogermine  (II)  gives  (Pt02-MeOH)  dihydro- 
iso germine,  m.p.  277 — 278°  (previous  darkening  and  softening), 
[a]f?  —61°  in  C6H6X‘.  Dihydrogermine,  m.p.  265°  (shrinks  at 
>258°  to  a  resin),  [a]f,8  — 57°  in  C6H5N  (hydrochloride,  decomp. 
>250°),  is  obtained  from  (I)  and  Na-Bu^OH.  Rubijervine  (III) 
and  isorubijervine  (IV)  give  (H2-PtO»-MeOH-AcOH)  dihydro- 
rubijervine,  m.p.  222°  (its  Ac.z  derivative,  m.p.  216 — 219°,  retains 
the  original  basic  character),  and  -isorubijervine,  m.p.  244°  (previous 
softening),  respectively.  (I)  and  aq.  NaOH-MeOH  at  50°  yield 
(II).  but  similar  attempts  to  isomerise  (III)  or  (IV)  were  unsuccess¬ 
ful.  Jervine,  C27H3S03N  (pentacyclic),  remains  in  a  special  class, 
as  it  reacts  as  a  sec.  base  and  contains  <2  conjugated  double  link¬ 
ings  which  can  be  hydrogenated  to  tetrahydrojervine.  (IV)  readily 
forms  a  digitonide  (cryst.  within  30  min.),  suggesting  a  3(/3)-OH 
group  in  the  a  ring  of  a  steroid.  (Ill)  yields  a  digitonide  on  long 
keeping,  but  (I),  (II),  cevine,  and  protoverine  do  not.  Veratrine 
alkaloids  behave  in  some  ways  differently  from  solanidine  (V)  and 
related  compounds.  MethylcycZopentenophenanthrene  is  not  isol¬ 
ated  from  the  dehydrogenation  of  a  veratrine  base.  Dehydrogen¬ 
ation  of  (V)  gives  (chromatographic  separation)  y- methyl- 1  :  2 -cyclo- 
pentenophenanthrene,  m.p.  126 — 127°,  2-methyl-,  m.p.  120 — 121°, 
and  1  :  2-dimethyl-phenanthrene,  m.p.  146 — 148°,  and  a  small 
amount  of  a  substance,  C27H41N  or  C26H37N,  m.p.  183 — 197°;  no 
fluorene  hydrocarbon  was  isolated.  Constitutions  of  the  veratrine 
alkaloids  are  discussed,  but  they  are  not  clear.  A.  T.  P. 

Biscoclaurine  alkaloids  :  constitutions  of  chondodendrine  and 
trilobine.  F.  Faltis,  L.  Holzinger,  P.  Ita,  and  R.  Schwarz  (Ber., 
1941,  74,  [B],  79—97;  cf.  A.,  1936,  1003).— Chondodendrine  is 
degraded  to  a  mixture  of  6  ;  4'-dicarboxy-2  :  3-dimethoxy-5-vinyl- 
diphenyl  ether  (I)  (the  sole  product  from  isochondodendrine)  and 
an  isomeride  (II).  To  establish  the  structure  of  (II)  [already 
degraded  to  4-carboxy-2  :  2 '-dimethoxy diphenyl  ether  (III)  ;  loc. 
citP]  as  5  :  5'-dicarboxy-2  :  2'-dimethoxy-4-vinyldiphenyl  ether,  it 
was  necessary  to  synthesise  4:5:  5'-tricarboxy-2  :  2'-dimethoxy- 
diphenyl  ether  (IV)  (cf.  King.  A.,  1939,  IT,  458).  4:5:  1:2- 

C„H2Br2(C02Me)2,  KOMe,  and  Cu  at  170 — 180°  give  Me2  4-bronto- 
5-methoxyphlhalale  (V),  m.p.  82 — 84°  [free  acid,  m.p.  195-5°,  efferv¬ 
escing  at  192°,  purified  with  difficulty  from  traces  of  4:5:  1 
C8H2Br2(C02H)2].  isoVanillinoxime,  m.p.  145 — 145-5°,  and  hot 
Ac20  afford  O-acetylvanillonitrile,  m.p.  122°  (once,  at  room  temp*;! 
isovanillinoxime  acetate,  m.p.  109-5°),  hydrolysed  (NaOH)  to 
3:4:  l-C6H3(OH) (OMe)-CN,  m.p.  131-5 — 132°.  Ullmann  condens¬ 
ation  between  (V)  and  3:4:  l-C„H3(0K)(0Me)-C02Me  gives  little 
(IV).  and  3  :  4  :  l-C0H3(OMe),'CO2H  is  a  troublesome  bv-product. 
o-OK-C„H4-OMe,  3:4:  l-C6H3Br(0Me)-C02Me  (VI),  m.p.  95-5—96°, 
and  Cu  at  180°  give  P  0Me"CEH4"C02Me  (VII)  mixed  with  some  (VI) 
and  5-carboxy-2  :  2'-dimethoxydiphenyl  ether,  m.p.  167-5 — 168-5° 
[Me  ester,  m.p.  59-5 — 60°;  in  one  experiment  the  phenolic  portion 
contained  (?)  2-bromo-2' -hydroxy-&  :  3' -dimethoxy diphenyl  ether,  m.p. 
160 — 165°,  possibly  formed  subsequently  to  transference  of  Br  from 
(VI)  to  o-OH-C,H4-OMe].  (VI),  KOPh,  and  Cu  at  190°  give  some 
PhOMe,  (VII),  (VI),  and  b-carboxy-2-methoxydiphenyl  ether,  m.p.  187 — 
187-5°  (Me  ester,  b.p.  120 — 140°/0-05  mm.) .  Me  4-bromo-S-methoxy- 
benzoate  (VIII),  m.p.  55 — 55-8°  (from  the  acid  and  CH.NJ  0- 
ONa-CjHj-OMe,  and  Cu  at  190°  give  impure  m-OMe-C„H,-Cojvfe 
(VIII),  and  (III),  m.p.  163 — 164°.  The  Ullmann  condensation 
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Hlptween  (VI)  and  Me2  4-hydroxy-5-methoxyphthalate,  m.p.  93 — 94°, 
i  yer7  unsatisfactory  and  the  main  products  are  (VII)  and 
1  ’  “~^»H2(OMe),(CQ,Me)o.  The  ordinary  diphenyl  ether 
pmitnesis  appears  to  have  reached  the  limit  of  its  scope  in  the  prep, 
gfthese  tricarboxylic  acids,  since  transference  of  halogen  and  alkyl 
■gO'ips  takes  place  readily  as  a  result  of  the  accumulation  of  C02Me 
■soups.  More  satisfactory  results  are  obtained  with  intermediates 
(Spa  lower  state  of  oxidation  where  side-chains  can  be  converted 
■ffifo  C02H  subsequent  to  Ullmann  condensation,  iso  Vanillin 
USkicarbazone,  m.p.  212°  (decomp.),  NaOEt,  and  N2H4,HsO  at  160° 
Bfvc  1:3:  4-C8H8Me(OH)  -OMe,  which  with  AcCl  and  A1C13  in 
■B&XO,  gives  2:4:5:  l-C6H2Me(OH)(OMe)'COMd  (IX),  m.p. 

(VI),  the  K  derivative  of  (IX),  and  Cu  at  190°  afford  b'-carbo- 
Wmthoxv-2  :  2'-dimethoxy-i-acetyl-5-methyldiphenyl  ether,  m.p.  131-5 — 
MB0  ( semicarbazone ,  m.p.  203 — 203-5°  with  decomp.) ;  the  free 
m.p.  203 — 204°,  is  cautiously  oxidised  by  alkaline  KMn04 
to  the  glyoxylic  acid,  Cx8H1B08,  m.p. 
203°  ( phenylhydrazone ,  m.p.  187 — 
1 89°) ,  whichis  further  oxidised  (H202) 
to  4  :  5'-dicarboxy-2  :  2'-dimethoxy-5 
methyldiphenyl  ether  (X),  m.p.  250- — • 
251°  (A/e2  ester,  m.p.  123 — 124°).  (X) 
is  oxidised  by  hot  alkaline  KMnOa  to 
(IV),  mixed  m.p.  with  the  acid  from 
the  degradation  of  chondodendrine 
showing  no  depression.  The  biogen¬ 
esis  of  this  type  of  alkaloid  is  post¬ 
ulated  to  start  with  an  enzymic 
dehydrogenation  of  coclaurine,  fol- 
lowed  by  a  continuous  series  of  de- 
Hilrogenations  and  methylations  via  magnoline  and  trilobamine  to 
iHjtrandrine  and  to  trilobine,  for  which  (or  for  isotrilobine)  structure 
■pi)  is  advanced.  J.  Wa. 

/Active  principles  o£  bark  of  Aegle  marmelos,  Correa.  A.  Mooker- 
Bee  ( Current  Sci.,  1943,  12,  209). — Young  bark  of  both  Bengal  and 
r Bihar  origin  yields  (a)  a  coumarin  (0-03%),  m.p.  123°,  (6)  an  alkaloid 
(0-003%),  m.p.  175°,  and  (e)  umbelliferone.  Old  bark  of  both 
regions  yields  umbelliferone  and  a  different  coumarin  (0  6%),  m.p. 
187 — 188°;  old  Bengal  bark  yields  the  same  alkaloid  as  the  young 
bark,  but  old  Bihar  bark  yields  a  new  alkaloid  (0-3%),  m.p.  142°. 

P.  G.  M. 


of  moderate  activity,  (I)  gives  45 — 50%  of  phenols,  of  which  15% 
[calc,  on  (I)]  are  monocyclic  [o-OH-CjHj-OMe,  creosol,  o-C,H4(OH)„ 
etc.]  and  traces  of  nuclear-hydrogenated  lignin  degradation  products. 
Under  the  same  conditions  with  Raney  Ni  or  Rupe  Ni,  36 — 40%  of 
nuclear-hydrogenated  products  are  obtained  of  which  15%  consists 
of  eyc/ohexanols.  At  340°,  there  are  formed  13 — 15%  of  phenols 
and  (mainly)  nuclear-reduced  products  containing  considerable 
amounts  of  cyc/opentanols ;  40%  of  neutral  products,  comprising 
20%  of  monocyclic  alcohols  out  of  27%  of  distillable  material,  is 
obtained,  thus  accounting  for  53 — 55  %  of  (I) ;  the  degree  of  activity 
of  the  catalyst  or  even  its  presence  is  of  secondary  importance. 
Lignin  derivatives  containing  S  (sulphite  waste-  or  black-liquor)  are 
best  hydrogenated  at  340°  without  a  catalyst,  affording  correspond¬ 
ing  yields  of  the  same  products.  When  o-OH-CaH4-OMe,  1:4:3- 
C„HjMe(OH)-OMe  or  1:4:  3-CHMe:CH-C6H3(OH)-OMe  is  hydro¬ 
genated  at  260°/100  atm.  cyclohexane!,  1-methyl-  and  1-propyl- 
cyc/ohexanol  are  obtained  respectively.  J.  Wa. 

Lignin.  XLIII.  Distillation  of  lignin  in  hydrogen.  K.  Freuden  ■ 
berg  and  K.  Adam  (Ber.,  1941,  74,  [B],  387— 397).— The  yield  of 
products  obtained  by  dry  distillation  of  lignin  (I)  is  increased  in 
H2  but  only  decisively  in  presence  of  a  hydrogenation  catalyst.  Ni 
is  used  either  by  pptg.  Ni(OH)2  or  NiC03  on  the  (I)  or,  more  simply 
and  better,  by  passing  Ni(CO)4  over  dry  (I)  at  180°.  The  Ni-(I) 
mixture  is  then  heated  rapidly  to  ~220°  and  temp,  increased  at  such 
a  rate  (control  necessary  at  240°,  320°,  and  350°)  that  distillation 
is  uniform.  Small  amounts  (27  g.)  of  (I)  are  distilled  in  glass  tubes ; 
larger  quantities  (250  g.)  in  a  specially  constructed  apparatus 
(illustrated).  The  Et20-sol.  distillates  {A)  from  various  (I)  generally 
contained  65 — 70%  of  distillable  phenols  (B).  The  yields  of  ( A ) 
were  larger  and  those  of  ( B )  smaller  in  the  small-scale  experiments ; 
the  composition  of  ( B )  also  varied  in  the  two  cases.  (A)  contained 
small  amounts  of  acids  (HC02H,  AcOH,  and  traces  of  EtCOjH)  and 
neutral  products  [up  to  7%  of  (I)]  in  addition  to  ( B )  [up  to  35%  of 
(I)]-  The  following  are  identified  in  the  distillate  from  pine-(I)  : 
PhOH,  ^>-C6HjEt-OH,  guaiacol,  ^-creosol,  o-  and  ^-cthylguaiacol, 
isceugenol,  o-C6H4(OH)2,  4:1:  2-C6H3Pr(OH)2  and  -C6H3Me(OH)2, 
PhMe,  o-CjH4Et'OMe,  4:1:  2-C6H3Me(OMe)2,  2-methylcycIopen- 
tanol,  cyctohexanediol,  MeOH,  and  EtOH.  All  the  products  are  in 
harmony  with  the  view  that  (I)  is  a  phenylpropane  derivative.  The 
residue  from  the  experiments  with  pptd.  Ni(OH)2  or  NiC03  ignites 
in  air  at  30 — 40°  and  can  be  used  as  a  hydrogenating  catalyst. 


VIII.— ORGANO-METALLIC  COMPOUNDS. 

Mercurated  aliphatic  nitriles. — See  B.,  1943,  III,  280. 


'  IX.— PROTEINS. 

Chemistry  of  chromatin.  A.  E.  Mirsky  and  A.  W.  Pollister 
{Trans.  New  York  Acad.  Sci.,  1943,  [II],  5,  190 — 198). — A  lecture 
(sutamary  of  some  of  the  authors’  work  in  this  field.  H.  W. 

/  (A->  Eecovery  of  crystalline  thyroxine  from  iodinated  casein,  (b) 
Kecqaery  of  /-thyroxine  by  direct  acid  hydrolysis  of  iodinated  casein. 

E. /M^leineke  and  C.  W.  Turner  ( J .  Biol.  Chem.,  1943,  149,  555 — 
561,  <563 — 570). — (a)  Iodinated  casein  (I)  is  hydrolysed  by  boiling 
aq/fSa(OH)2,  and  in  2  experiments  100  g.  gave  424  and  385  mg.  of 
cryst:1  thyroxine  (II),  m.p.  230 — 232°  (identified  by  I  content, 
i|pectrographic  absorption,  and  biological  assay),  respectively. 
jP)' shows  thyroidal  activity  equiv.  to  3%  that  of  (//-thyroxine  (III). 
jSmce  (II)  is  apparently  formed  in  the  protein  in  only  the  active  /-form, 
^gjfjiighest  yield  accounts  for  28%  of  the  activity  of  the  original 
^protein.  Hydrolysis  also  gives  an  impure  substance  (3-4  mg.), 
“"#1.  in  acids,  with  activity  equiv.  to  2%  of  (II).  Thus  if  all 
fcty  of  (I)  is  assumed  to  be  due  to  (II),  the  thyroidal  activity  of 
Ms  measured  by  the  guinea-pig  assay,  is  completely  accounted  for. 
!%^p|[lIydrolysis  of  (I)  by  equal  parts  of  32%  aq.  H2S04  and  BuOH 
*#laws  the  products  to  be  extracted  in  the  BuOH;  0-1%  of  cryst. 
K/i y r ox : n e  (IV),  m.p.  236 — 238°,  [ a]  1)  — 4-2°  in  EtOH— aq.  NaOH. 
W%  I,  is  isolated.  The  use  of  20%  HC1  in  the  hydrolysis  gives  a 
l&er  yield  of  (IV).  (IV)  has  apparently  twice  the  potency  of  (III), 
p  shown  by  its  elevation  of  C02  output  and  loss  of  body  wt,  of 
guinea-pigs.  Synthesis  of  (III)  in  an  iodinated  protein  is  probably 


5ue  to  oxidative  coupling  of  2 
'Elimination  of  one  side-chain. 


of  di-iodotyrosine  and  the 
A.  T.  P. 


X.— MISCELLANEOUS  UNCLASSIFIABLE 
SUBSTANCES. 

Lignin.  XLII.  Pressure  hydrogenation  of  lignin  and  Tignin- 
containing  waste  liquors  of  the  pine.  .K.  Freudenberg,  W.  Lautsch, 
G.  Piazolo,  and  A.  Schefier  (Ber.,  1941,  74,  [B],  171— 183).— Pine 
lignin  (I)  is  hydrogenated  in  presence  of  aq.  alkali  at  80 — 140  atm. 
and  ~250°  or  ~340°  in  attempts  to  crack  the  phenylpropane  units 
with  production  of  CcHe,  PhMe,  or  PhEt  derivatives  or  their  hydro¬ 
genation  products ;  at  ~340°  S-contaimng  substances  (waste  liquors) 
can  be  successfully  reduced.  Using  5%  alkali  at  260°  with  a  catalyst 


H.  B. 

Lignin.  Xm.  Cleavage  of  wood  by  nitration.  H.  Friese  and  W. 
Llldecke  (Ber.,  1941,  74,  [B],  308 — 313). — Under  suitable  conditions, 
e.g.,  in  AcOH  or  CC14-AcOH,  wood  meal  can  be  nitrated  so  that  only 
nitro-N  and  no  ester-N  is  introduced,  no  evolution  of  N  oxides  is 
observed,  and  OMe  falls  by  ~l-7%.  The  nitro-wood  (I)  retains 
its  structure  and  whereas  wood  cannot  be  titrated  with  NaOH 
(phenolphthalein),  (I)  consumes  1  mol.  of  NaOH  per  N02;  this 
titration  is  a  time  reaction  and  the  nitrogenous  component  dissolves, 
leaving  a  swollen  cellulosic  mass.  (I)  takes  up  Na  from  NaOMe- 
MeOH  without  dissolving  but  HaO  dissolves  out  about  half  of  the 
product,  leaving  N-free  cellulose.  Alkali  and  CS2  rapidly  dissolve 
(I).  No  so-called  lignin  estimation  can  be  carried  out  with  66% 
H2S04.  Wood  meal  is  unaffected  by  AcOH-NaNOz.  Isolated 
lignin  cannot  be  nitrated  without  partial  decomp,  or  without  evolu¬ 
tion  of  N  oxides  and  a  sharp  fall  in  OMe  (15->4%)  is  observed. 
Nitrolignin  (II)  from  (I)  has  2  N  :  27  C  whereas  ligninsulphonic  acid 
has  only  1  S  :  27  C,  and  the  latter  can  be  further  nitrated.  When 
(I)  is  treated  with  Ca(HS03)2  the  (II)  is  extensively  broken  down  and 
no  insight  into  the  reaction  is  gained.  Methylated  wood  (OMe  36%) 
swells  on  nitration  ant?  the  product  has  1-8%  N  and  19-3%  OMe. 

J.  Wa. 

Beech  bark  ( Fagus  sylvatica).  I.  E.  Clotofski,  H.  Weikert,  and 
H.  Nick  (Ber.,  1941,  74.  [B],  299— 307).— Distillation  of  finely- 
ground  bark  with  superheated  steam  or  steam  under  reduced  pressure 
gave  no  identifiable  Et20-sol.  material.  Extraction  with  org. 
solvents  gives  the  following  recoveries  calc,  on  air-dried  bark  : 
EtOH  9-2,  COMe2  7-6,  dioxan  12-8,  MeOH  12-2%;  other  solvents 
immiscible  with  H20  give  poorer  results.  The  hot  MeOH  extract 
deposits  a  fraction  (A)  on  cooling  and  the  material  in  the  mother- 
liquors  is  recovered  and  separated  into  H20-sol.  ( B )  and  H20-insol. 
(C)  fractions.  (A)  consists  of  a  paraffin,  m.p.  63 — 65°,  and  a  wax 
giving,  on  saponification,  an  alcohol,  C20H42O  (arachidyl  ?  or  eicosyl  ?) 
m.p.  73°,  and  an  acid,  C20H42O2,  m.p.  57 — 58°.  (B)  contains  tannins 

and,  on  hydrolysis,  gives  40%  of  sugars  and  57%  of  phlobaphens. 
(C)  is  separated  into  Na2C03-sol.  material,  consisting  of  a  mixture 
of  higher  fatty  and  resin  acids,  and  Na2C08-insol.  material,  which, 
on  saponification,  gives  an  alcohol  (arachidyl  ?),  m.p.  72-5 — 73°, 
Hess’  phytosterol,  m.p.  132°,  a  substance,  m.p.  225 — 227°,  giving 
cholesterol  reactions,  and  an  acid,  C24H2802  (carnaubic  ?),  m.p.  70 — 
71°.  The  extracted  bark  (OMe  6-13%)  is  hydrolysed  with  12% 
H2S04  (residue  90-9%,  OMe  6  78%),  then  with  65%  H2S04  (residue 
42-2%,  OMe  12-32%);  pentoses,  but  not  hexoses,  are  liberated  in 
the  first  stage,  and  both  in  the  second  (phenylosazcne ,  CX8H2204N4, 
m.p.  204 — 205°).  The  behaviour  of  the  extracted  bark  towards 
Schweitzer's  reagent  and  Na2SOj  is  reported.  J.  Wa. 

Pigment,  C10H12OjN,  from  Actinomyces. — See  A.,  1943,  III,  845. 


A.,  II.— xi,  ANALYSIS. 


XI.— ANALYSIS. 


Purification  of  substances  by  partial  fusion  and  warm  absorption. 
— See  A.,  1943,  I,  320. 

Determination  of  small  concentrations  of  electrolytes. — See  A., 
1943,  I,  313. 

Spectroscopic  method  for  the  analysis  of  multi-component  mixtures 
and  its  infra-red  application. — See  A.,  1943,  I,  319. 

Silver  vanadate  :  use  in  micro-combustion  of  organic  compounds. 

G.  Ingram  ( J.S.C.I. ,  1943,  62.  175 — 176). — Ag3V04  is  a  satisfactory 
oxidation  filling,  which  also  absorbs  halogen  and  S  etc.  in  the  com¬ 
bustion  of  org.  compounds.  Possible  substitutes  for  Pb02,  prepared 
by  suspending  suitable  oxides  on  AgCr04,  are  capable  of  absorbing  N 
oxides. 

Micro-method  for  halogen  determination  in  organic  molecules 
•  according  to  A.  Stepanow’s  principle.  I.  Irimescu  and  E.  Chirnoaga 
(Z.  anal.  Chem.,  1942,  125,  32 — 37). — The  org.  substance  is  dissolved 
in  anhyd.  EtOH  and  metallic  Na  added.  Reaction  to  form  Na 
halide  is  soon  completed ;  H20  is  added,  and  the  solution  warmed. 
The  halide  is  then  determined  gravimetrically  as  the  Ag  salt,  or  by 
Volhard’s  method.  Reaction  is  effected  in  a  specially-designed 
vessel  to  which  a  cooling  condenser  is  attached.  The  method  is 
unsuitable  for  liquid  org.  substances.  A  determination  requires 
40 — 70  min.  Details  of  apparatus  and  procedure,  and  test  data  on 
aromatic  org.  substances,  are  recorded.  L.  S.  T. 

Dumas  nitrogen  determinations. — See  A.,  1943,  I,  310,  321. 

Micro-analysis  of  sulphur  in  organic  substances.  N.  E.  Gelman 
( Zavod .  Lab.,  1939,  8,  673 — 677). — Ter  Meulen's  semi-micro-method 
(A.,  1934,  424)  is  adapted  to  determination  of  S  in  3 — 5  mg.  of 
volatile  or  non-volatile  org.  substances ;  halogen.  As,  N,  or  CNS'  does 
not  interfere.  The  error  >  0-1 6%.  R.  T. 

Determination  of  small  quantities  of  boric  acid  in  organic  sub¬ 
stances.  E.  G.  Beckett  and  M.  F.  H.  Webster  ( Analyst ,  1943,  68, 
306). — When  the  sample  is  ashed  with  Na2C03,  dissolved  in  cone. 
H2S04,  and  heated  at  150°  with  4  :  4'-diamino-l  :  l'-dianthra- 
quinonylamine  the  optical  density  at  ~6200  A.  is  a  measure  of  B2Oa 
content.  L.  A.  D. 

Polarographic  determination  of  vanadium  [in  organic  compounds] . 
—See  A.,  1943,  I,  317. 

Characteristic  reactions  of  citric  and  tartaric  acid.  A.  Steigmann 
{J.S.C.I.,  1943,  62,  176). — The  hydroxy-pyrroles  and  -pyridines 
formed  by  melting  aliphatic  OH-acids  with  CO(NH2)2  at  160 — 200° 
condense  -with  suitable  aldehydes  in  AcOH  solution  forming  dyes 
which  are  characteristic  for  citric  and  tartaric  acid. 

Effect  of  citrate  on  rotation  of  molybdate  complexes  of  malate, 
citramalate,  and  fsocitrate. — See  A.,  1943,  II,  350. 

Anomalous  amino-nitrogen  values.  H.  E.  Carter  and  S.  R. 
Dickman  (/.  Biol.  Chem.,  1943,  149,  571 — 572). — o-,  m-,  and  p- 
CsH4(OH)2  submitted  to  the  Van  Slyke  procedure  at  24—28°  for 
30  min.  give  respectively  vals.  of  0-58,  1-03,  and  0-36  atoms  of  NH,-N 
per  mol.  Similarly,  chrysogenin  (N-free)  appears  to  contain  2-73%  N. 
Crude  penicillin  liberates  Nz  from  HNO,,  although  other  evidence 
indicates  the  absence  of  NH.-N,  R.  L.  E. 

Volumetric  determination  of  glucose.  M.  Niculescu  and  N. 
C5plescu  (Z.  anal.  Chem.,  1943,  25,  416 — 423). — The  glucose  (I) 
solution  is  oxidised  by  warming  with  standard  aq.  K2Cr20,  and 
cone.  H2S04.  After  dilution,  the  excess  o£  K2Cr207  is  found  by 
titration  with  aq.  Fe  NH4  sulphate  solution,  using  KsFe(CN) ,  as 
external  indicator.  The  (I)  to  be  determined  should  be  10 — 25  mg, 
and  the  quantities  of  K2Cr207  and  H2S04  given  must  be  adhered  to. 
Test  data  and  details  of  procedure  are  given.  L.  S.  T. 

Determination  of  free  and  bound  hexuronic  acid.  K.  Freudenberg, 

H.  Gudjons,  and  G.  Dumpert  ( Ber .,  1941,  74,  [5],  245 — 247). — 

Apparatus  and  technique  are  described  for  decomp,  hexuronic  acids 
and  polyuronides  in  a  stream  of  N2  with  20M-ZnCl2  solution  at  160 — 
165°  and  collecting  C02  after  suitable  removal  of  furfuraldehyde  and 
other  anticipated  volatile  products.  J.  Wa, 

Determination  of  amino-acids  by  the  solubility-product  method. 
S.  Moore  and  W.  H.  Stein  {J.  Biol.  Chem.,  1943,  150,  113 — 130). — 
The  principle  of  the  method  is  that  the  solubility  at  0°  of  a  sparingly 
sol.  salt  of  an  NH2-acid  [that  formed  with  an  aromatic  sulphonic 
acid  (I)  is  normally  used]  is  determined  in  the  solution  under  investig¬ 
ation  with  and  without  the  addition  of  a  known  amount  of  free  (I). 
From  the  results  and  the  (previously  determined)  solubility  product 
of  the  salt,  the  concn.  of  the  NH2-acid  in  the  solution  is  calc.  The 
theory  of  the  method  as  applied  to  the  determination  of  leucine  (II) 
and  glycine  (III)  is  discussed,  and  the  experimental  technique  is 
described  in  very  full  detail.  1:2:  5-C8H3MeBr-S03H  is  suitable 
for  (II),  and  5  :  l-NO2-C10H,-SO3H  for  (III).  Other  NH2-acids 
interfere  only  in  certain  unusual  circumstances.  Using  this  method, 
the  (II)  content  of  ovalbumin  was  found  to  be  9-0%,  and  the  (III) 
content  of  silk  .fibroin  43-8%,  E.  C.  W. 


Use  of  glass  fluorescent  standard  in  the  determination  of  aneurm  , 
(vitamin-Aj).  G.  Vastagh  and  F.  Szegho  (Z.  anal.  Chem.,  1942,  125, 

23 — 32). — The  conditions  under  which  the  Zeiss  glass  fluorescence 
standard  can  be  used  in  the  thiochrome  method  for  determining  , 
vitamin-B,  have  been' investigated.  The  relationship  between  the 
quantity  of  -B3  and  the  fluorescence  intensity  obtained  with  the  glass 
standard  is  not  linear.  This  is  due,  not  to  optical  causes,  but  mainly 
to  the  unfavourable  distribution  coefi.  between  the  aq.  alkaline 
solution  and  the  Bu^OH  solution  of  thiochrome  (lb  which  makes  j 
quant,  extraction  difficult.  Filter-paper  and  the  BueOH  itself  also 
have  a  fluorescence  that  cannot  be  neglected.  Addition  of  NaCl  * 
improves  extraction.  The  procedure  described  for  the  oxidation  of  ' 
-Bl  to  (I),  the  extraction  of  (I),  and  the  use  of  the  glass  standard  " 
permits  the  employment  of  a  type  of  step  photometry  to  the  deter-  t 
mination  of  -B,  without  the  repeated  prep,  of  comparison  solutions/vj 

L.  S.  T,a|^U 

Determination  of  piperazine.  HI.  A.  Castiglioni  (Z.  anal.  Chtm.i  ' 
1941,  121,  347 — 348;  cf.  A.,  1941,  II,  388). — 10  c.c.  of  piperagW," 
solution  in  95%  EtOH  are  treated  with  10  c.c.  of  5%  H2C20j®» 
95%  EtOH,  and  the  whole  is  set  aside  for  8 — 10  hr.  The  ppt.@; 
collected,  washed  with  95%  EtOH,  dried  at  100 — 105°,  and  weighed^;  • 
(CH2),N4  gives  a  ppt.  with  H2C204,  and  must  be  absent.  Salicylic^-:, 
and  quininic  acids  do  not  interfere.  L.  S.  T. 

Nephelometric  determination  of  nicotine.  K.  B.  Trifonova  (ZavoJj^M 
Lab.,  1939,  8,  731). — Nicotine  is  determined  by  comparing  thjH 
turbidity  developed  in  test  and  standard  solutions  on  addition 
1  %  silicotungstic  acid.  R.  T. 

Detection  of  native  protein  with  pH  indicators.  M.  Ishidate  and  Ti 
Sakaguchi  (Ber.,  1941,  74,  [B],  163 — 170). — The  protein  error  — 
(P.E.)  of  indicators  is  further  developed  as  a  spot  test  for  nativf- 
protein  (c.f.  Feigl  and  Anger,  Mikrochim.  Acta,  1937,  2,  107).  Of  j 
27  indicators  used,  tetrabromophenolphthalein  ester  (I)  is  the 
most  sensitive  as  it  can  detect  casein,  haemoglobin,  ovalbumin,  and 
gelatin  in  limiting  concns.  of  0-004 — 0-005%  (2 — 2-5  Mg.);  next  in 
order  come  Congo-red,  bromophenol-blue,  dimethyl-yellow,  and  \ 
metanil-yellow.  Only  dyes  effective  as  pH  indicators  in  the  range 
1-2 — 5-5  are  found  to  be  efiective,  and  the  P.E.  is  max.  at  about  the 
isoelectric  point  and  min.  at  pH  ~2-5.  The  P.E.  is  first  determined 
and  then  the  protein  is  broken  down  with  HC1  or  NaOH  and,  after 
neutralisation,  the  P.E.  is  again  determined.  Differences  are  marked 
with  (I)  and  negligible  with  other  indicators.  J.  Wa. 

Determination  of  gelatin. — See  A.,  1943,  III,  928. 

Total  nitrogen  content  of  ovalbumin  and  other  proteins.  A.  C. 
Chibnall,  M.  W.  Rees,  and  E.  F.  Williams  ( Biochem .  J.,  1943,  37, 

354 — 359). — The  Kjeldahl  process  may  give  low  vals.  for  the  N 
content  of  proteins.  This  is  due  to  the  digestion  period  being  too 
short  (with  proteins  and  protein  hydrolysates  it  should  be  continued 
for  <8  hr.  after  the  digest  has  cleared)  and  to  the  pronounced 
hygroscopic  activity  of  anhyd.  proteins  which  necessitates  that 
moisture  and  N  contents  should  be  determined  on  separate  samples  of 
air-dried  material.  Using  the  technique  described,  the  following 
vals.  have  been  obtained  for  the  N  content  of  moisture-  and  ash-free  j 
protein  :  ovalbumin  (native  and  uncoagulated)  15-76,  edestin 
18-7,  /8-lactoglobulin  15-58,  casein  15-73,  amandin  18-75,  insulin 

15- 54,  and  horse  carboxyhaemoglobin  (moisture-  but  not  ash-free)  ) 

16- 8%.  H.  G.  R.  j 

Foreman  method  for  determination  of  dicarboxylic  acids  .in 
protein  hydrolysates.  K.  Bailey,  A.  C.  Chibnall,  M.  W.  Rees,  and 
E.  F.  Williams  ( Biochem  J.,  1943,  37,  360— 372).— Cystine  (I)  in  the 
hydrolysate  undergoes  partial  dismutation  into  the  sulphinic  and . 
sulphonic  acids  during  treatment  with  CaO  and  is  pptd.  with  the  CO 
dicarboxylates  by  EtOH  together  with  small  amounts  of  (I),  tyrosine;^ 
serine  (II),  and  other  bases.  The  Ca  salts  of  the  dismutation  pro¬ 
ducts  are  very  insol.  and  interfere  with  the  determination  of  aspart' 
acid  (III)  as  Ca  salt  (IV).  (I)  may  be  removed  as  the  Cu1  mercapti 

prior  to  the  CaO-EtOH  treatment.  A  small  amount  of  the  me 
insol.  NH2-acids  (methionine,  tyrosine,  leucine,  and  phenylalanin 
contaminates  the  mercaptide  ppt.  but  there  is  no  loss  of  dicarbox® 
acids  or  arginine  {ind  the  purity  of  (IV)  is  such  that  no  crystallisatiH 
is  necessary.  Significant  amounts  of  both  (III)  and  glutamic  acid  8 
may  be  isolated  from  the  CaO-EtOH  filtrate  after  removal  of  the  bases 
and  most  of  the  NH2-acid.  The  solubility  of  the  Ca  glutamate  is 
relatively  high,  especially  when  some  of  the  acid  is  dl-,  but  that  0® 
(IV)  appeared  to  be  small.  A  modified  procedure  gives  vals.  for] 
the  (III)  and  (V)  contents  of  proteins  accurate  to  within  2%.  The 
application  of  solubility  correction  to  results  obtained  by  one  com- 11 
plete  CaO-EtOH  treatment  gives  vals.  >  those  in  literature. 
The  "  liydroxyglutamic  acid"  fractions  previously  reported  are 
mixtures  of  (III)  and  (V),  dibasic  dismutation  products  of  (I),  and  (II) 
and  its  decomp,  products  in  varying  proportions,  and  no  indication  ; 
of  the  presence  of  any  other  dicarboxylic  acid  has  been  obtained. 
The  results  obtained  by  previous  workers  with  Foreman’s  method  I 
are  valueless  from  the  point  of  view  of  the  Bergmann-Niemann 
hypothesis.  H.  G.  R. 


